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PREFACE. 


1  NBW  edition  of  Mr.  Paniah's  standard  work  has  been  rendered  an 
"^  imperative  necessity,  not  only  by  the  late  revision  of  the  U.  S. 
Pharmacopceia,  bat  also  by  the  great  advance  in  chemical  and  pharma- 
ceutical science  within  the  last  decade. 

The  changes  thus  required  have  rendered  the  task  of  the  editor  by 
no  means  light,  and  have  considerably  increased  the  size  of  the  volume, 
in  spite  of  earnest  efforts  at  coDdensation  and  the  otoission  of  all  obso- 
lete matter.  The  new  preparations  of  the  Pharmacopceia  have  been 
introduced,  together  with  its  tests  for  chemical  and  officinal  compounds, 
and  its  system  of  parts  by  weight  in  place  of  definite  quantities.  The 
entire  t^emical  section  has  been  rearranged  inconformitywith  the  present 
views  of  that  science,  and  the  subject  of  testing,  both  qualitative  and 
quantitative,  has  been  rendered  as  complete  as  the  scope  of  the  work 
would  permit  and  the  wants  of  students  are  likely  to  require.  All 
general  pharmaceutical  and  chemical  processes  have  been  arranged  in  a 
separate  part,  thus  facilitating  reference  and  avoiding  repetition,  while 
special  apparatus  for  particular  classes  of  preparations  has  been  placed 
under  those  classes.  The  syllabi,  whidi  proved  so  valuable  a  feature  of 
previous  editions,  and  on  which  Professor  Maisch  bestowed  so  much 
care,  have  been  retained ;  many  of  tbem  have  been  rewritten  and  new 
ones  introduced.  All  new  remedies  of  interest  have  been  added,  and  in 
the  chapter  on  Elisirs  some  new  formulas  of  much  popularly  have 
been  given. 

The  Editor  need  only  add  that  he  has  spared  no  labor  or  care,  in  the 
hope  of  rendering  the  work  as  acceptable  as  it  has  hitherto  proved  to 
the  student  and  pharmaceutist,  and  he  takes  the  opportunity  of  expres- 
sing his  thanks  to  his  friend  Mr.  G.  M.  Beringer  for  his  assistance,  not 
only  in  the  arrangement  of  the  lat^  amount  of  new  material  thus 
brought  bsgether,  but  for  the  careful  examination  of  the  proo&. 

PHII.ASELPHIA,  Dteembtr,  188S. 
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HINTS 

TOWARD  THIS 

STUDY  OF  AND  REFERENCE  TO  THE  WORK. 


The  syllabi  are  adapted  to  the  student,  and  may  be  used  by  teachers 
of  materia  medica  and  pharmacy  as  aSbrding  claseifications  of  the  officinal 
preparationB. 

Working  formulas  are  inserted  for  the  use  of  the  practical  manipu- 
lator ;  they  are  so  displayed  as,  with  ordinary  care,  to  avoid  mistakes  in 
compounding. 

Comments  upon  the  usee  and  properties  of  the  officinal  preparations 
follow  the  respective  syllabi. 

The  processes  for  preparing  and  dispensing  medicines  are  separately 
described  and  illustrated  in  Part  III.  and  in  several  chapters  of  Part  VII. 

Chemical  compounds  are  displayed  in  the  syllabi  so  as  to  show  thdr 
compontion,  most  prominent  properties,  and  doses;  their  composition  is 
further  given  with  the  process  for  their  preparation,  and  its  rationale,  in 
the  text 

In  consulting  the  index,  the  most  ready  method  of  finding  a  prepara- 
tion is  to  refer  to  the  class  to  which  it  belongs — a  salt  is  best  found  under 
the  Latin  name  of  its  base. 
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PRAOTIOAL    PHARMACY. 


PART  I. 

FURNITURE  AND   IMPLEMENTS. 


CHAPTER    I. 

ARRAHOEMENT  OF  DISPSNSTNO  STORE. 

NO  directions  can  be  given  to  suit  all  conditions  and  circumstances  for 
the  arrangement  of  the  pharmaceutical  store.  The  most  common 
limit  to  completeness  in  this  ib  want  of  capital.  Pharmacy  is  a  profes- 
sion in  which  knowledge,  skill,  and  integrity  constitute  the  leading  ele- 
ments of  success,  and  most  of  tliose  entering  it,  who,  from  want  of 
experience  consult  a  work  of  this  kind  for  advice,  are  limited  to  a 
few  thousand  dollars,  which  it  is  very  important  to  economize.  What 
is  here  offered  has  the  merit  of  being  disinterestal  and  the  result  of 
much  experience  and  observation,  but  completeness  is  not  claimed  for  it. 
DruTCists'  sundrymen  and  wholesale  drag  houses  issue  illustrated  and 
priced  catali^cs,  in  which  are  described  many  articles  of  use  and  orna- 
ment which  would  unnecessarily  cumber  these  pages ;  they  are  freely 
accessible  to  all  buyers. 

The  chief  objects  of  the  arrangement  of  the  store  are  the  proper  pres- 
ervation of  the  goods  in  suitable  quantities,  and  in  positions  readily 
accessible  to  those  engaged  in  selling  them,  and  the  tasteful  and  attrac- 
tive display  of  such  as  address  themselves  to  the  fancy  of  customers. 

The  goods  ordinaril}'  contained  in  a  pharmaceutical  or  dispensing  shop 
in  the  United  States,  o<)nsist,  1st,  of  crude  drugs  of  vegetable  and  animal 
origin,  in  which  are  included  many  articles  not  usea  in  medicine,  but 
appropriately  associated  with  medicines  in  the  stock  of  a  drug  store, 
chiefly  employed  in  dyeing,  in  the  arts,  and  in  domestic  economy;  2d, 
chemicals,  including  some  drags,  the  chief  uses  of  which  are  outside  the 
range  of  mndi(^ine ;  3d,  pharmaceutic  preparations  in  great  variety ;  4th, 

Sroprietary  articles  ;  5tn,  toilet  articles  and  perfumery ;  6th,  articles  of 
iet  for  invalids  and  infants  ;  7th,  apparatus  for  administering  medi- 
cines, nursing  bottles,  etc.  To  these  are  added,  in  most  stores,  soda 
water  on  draught,  and,  in  many,  a  variety  oi'  so-called  fancy  articles  not 
easily  classified. 

2  (17) 
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Is  ARRANGEMENT     OF     DISPENSINQ    STORE. 

How  to  dispoee  of  these  to  the  best  itdvaDtage  in  the  store  is  the 
point  now  under  consideration.  The  most  obvious  method  is  to  take 
pattern  by  a  store  already  furuished,  but  much  may  be  gained  by  con- 
siderine  uie  requirementfl  of  the  fase  and  seeking  to  improve  on  the  old 
Toethoak. 

Stores  furnished  twentj-  years  ago  have  numerous  drawers,  sometimes 
a  hundred  or  more,  chiefly  for  the  storage  of  the  first  of  the  above 
classes ;  occasionally  these  were  lined  with  tin,  a  useful  precaution  in 
those  designed  for  the  gum-resins,  oleo-resins,  and  the  more  perisliable 
herbs  and  leaves.  A  modern  improvement  is  to  substitute  for  many  of 
the  drawers  tin  cans  neatly  and  uniformly  painted  and  latielled.  fig. 
1  exhibits  a  case  of  drawers  such  as  are  manufactured  on  a  large  scale, 
Fig.  1. 
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Obh  of  Drawen. 

where  lumber  is  cheap,  with  the  aid  of  mortising  machines,  finished  and 
faced  with  black  walnut. 

They  are  chiefly  recommended  by  their  cheapness,  costing  much  less 
than  similar  drawers  made  by  a  carpenter  even  under  favorable  circum- 
stances. The  material  best  suited  to  make  these  drawers  of  is  well- 
seasoned  poplar  or  clean  white  pine.  It  is  to  be  remembered,  however, 
that  such  drawers  as  are  here  described  are  not  made  well  and  smoothly 
enougli  to  meet  the  requirements  of  a  very  particular  pharmacist.  The 
sizes  found  most  convenient  for  the  generality  of  retail  stores  are  5J 
inches  deep,  9  inches  wide,  and  10  inches  long.  The  back  and  bottom 
of  the  frame  or  ca.'ie  in  which  the  drawers  are  placed  should  be  covered 
with  tin  or  galvanized  iron,  to  prevent  rata  and  mice  from  injuring  the 
drugs  placed  in  the  diawera.  The  drawer-pulls  are  sometimes  made  of 
iron  witli  an  open  frame  for  inserting  a  glass  lalwl ;  but  most  of  the 
patterns  are  objectionable,  from  the  careless  manner  in  which  the  label 
has  been  fitted  to  the  frame ;  the  glass  is  also  liable  to  be  broken  by 
rough  usage.  Paper  labels  are  published  in  a  variety  of  s^Ies  and 
patterns  designed  for  drawers,  cans,  and  bottles ;  they  are  very  cheap, 
and  serve  a  good  purpose  where  cheapness  is  tlie  leading  motive.  To 
be  serviceable  they  miist  be  sized  with  a  solution  of  gum-arabic  or  isin- 
glass, and  af^r  having  been  thoroughly  dried  should  be  varnished  with 
white  copal  varnish. 

A  gilt  label  painted  directly  upon  the  drawer,  although  an  old  stj-le, 
is  pernaps  the  best.  It  is  not  always  convenient  to  have  this  put  on  by 
an  expert  sign  painter,  and  a  good  method  is  to  obtaiu  a  plain  glass  sign 
and  cement  this  upon  the  drawer-fmnt  in  a  way  hereafter  described  for 
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bottles.  In  thiscase,  thedrawer-piill'nmy  bedi&pensed  with  bv  hollow- 
ing a  suitable  alit  on  tlie  lower  edge  of  the  drawer  to  allow  of  the  fingers 
being  inserted.  A  glaes  plate,  lettered  on  the  back  and  silvered  or  gilded, 
aa  may  be  preferred,  let  into  the  drawer-front  so  as  to  be  flush  with  it, 
makes  one  of  the  most  permanent  and  brilliant  labels  attainable. 

Figs.  2  and  3  represent  japanned  tin  cans,  well  suited  to  replace  the 
drawers  for  such  substances  as  flaxseed  meal,  mustard  flour,  and  arrow- 
root, which   would   require   a   gallon  size. 

Fig.   2,  vanilla,   safirou,    lavender-flowers,  Fig.  2.  Fig.  3. 

rosemary,  and  the  like,  which,  in  a  strictly 
retail  store,  might  be  placed  in  the  quart  size. 
When  made  of  the  pattern  of  Fig.  3,  the 
lida  should  be  tai^e  enough  to  slip  easily  on 
to  the  cans,  which  should  be  slightly  taper- 
ing near  the  top,  so  that  when  the  lid  is 
evenly  raised  the  weight  of  the  can  and  its 
contents  will  cause  it  to  drop  on  to  the 
counter.  These  cans  should  be  lacquered  on  cans  (nanding  top  aod  roundj. 
the  inside,  to  prevent  rusting. 

Only  those  drugs  which  are  bought  in  considerable  quantities  will 
require  duplicate  cans,  or  other  vessels,  in  the  store-room  or  cellar,  and 
where  a  angle  receptacle  is  provided,  it  should  t>e  of  the  size  to  hold 
the  whole  amount  purchased  at  one  time.  It  is  very  objectionable  to 
allow  paper  pack^es  of  a  variety  of  drugs  to  accumulate  in  a  large 
drawer  or  other  receptacle ;  beside  the  danger  of  the  duplicate  package 
being  overlooked  or  foigotten,  when  the  proper  drawer  or  can  is  to  be 
replenished,  the  contact  of  one  package  with  another  is  often  injurious 
to  both. 

A  few  articles,  such  as  carrageen,  Iceland  muss,  and  hops,  unpressed, 
are  so  bulky  as  to  require  especially  huge  receptacles  in  tne  store ;  for 
these  a  few  cans  of  extra  size  should  be  appropriately  located,  so  as  not 
loo  much  to  break  in  upon  the  genera!  plan. 

It  would  extend  this  chapter  too  much  to  give  a  list  of  draweis,  cans, 
and  bottles,  and  their  appropriate  sizes.  The  experience  obtained  dur- 
ing apprenticeship,  with  an  intelligent  view  of  the  population  and 
general  characteristics  of  the  location  selected,  will  give  some  idea  of 
the  shop  furniture  to  be  provided  and  the  stock  to  be  purcha-jcd.  To 
some,  the  proper  advice  would  be  to  buy  very  cautiously,  leaving  room 
for  improvement  as  the  business  develops;  others  would  require  to  be 
reminded  of  the  importance  of  having  every  facility  for  business  in 
advance,  giving  the  idea  of  completeness  the  first  place  in  the  mind. 

Dmga  are  best  kept  in  cans  and  drawers.  Chemicab  are  almost 
universally  kept  in  glass  bottles,  excepting  borax,  potash,  ealti>etre, 
pearlash,  Glauber  salts,  Eiisom  salts,  muriate  of  ammonia,  carbonate  of 
ammonia,  and  a  few  others  sometimtis  sold  in  quantities  of  several 
pounds ;  drawers  and  tin  L-aon  an.'  unsuited  to  some  of  these,  and  a  few 
stoneware  jars,  with  suitable  tight  corks  or  caps,  should  be  located  for 
their  reception  out  of  sight,  but  not  too  fur  from  the  dispensing  counter. 

Most  of  the  chemicals  should  be  kept  in  quart  salt-mouth  bottles  on 
the  shelves;  these  hold  from  one  to  thi-ee  poimds  of  ordinary  salts. 
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Some  of  the  tuore  coetly  salts,  such  as  iodide  and  bromide  of  potassium 
and  chloral  hydrate,  are  as  well  kept  in  pint  salt-mouths ;  then  there 
are  a  few,  such  as  iron  by  hydrogen,  the  cnlorides  and  iodides  of  mer- 
cury, the  salts  of  bismuth,  sulphates  of  quinia  and  cinchonia,  which 
are  api)ropriately  kept  in  half-pint  and  four-ounce  salt^nioutha.  Those 
which  light  affect  should  be  kept  in  bottles  of  dark  amber-colored  glare. 

The  practice  of  keeping  the  ordinary  small  crystals  and  crystalline 
powders  in  the  original  packages  sent  out  by  the  manufacturers  is  not 
without  advantages,  but  requires  they  should  be  kept  in  a  chemical  case, 
and  this,  when  open  to  view,  fails  to  impress  with  an  idea  of  systcmatJe 
arrangement  and  care.  On  the  whole,  it  seems  best  to  provide  a  regu- 
larly labelled  shop-bottle  for  eacli  of  the  chemicals,  and  to  keep  the 
original  packages  as  duplicate  bottles  in  a  chemical  case.  Of  the 
several  kinds  of  salt-mouths,  that  shown  in  Fig.  4  is  the  most  popular. 

The  shape  of  the  bottle,  whether  square  shoulder  or  round  Moulder, 
and  whether  relatively  tall  or  short,  may  be  partially  determined  by 
the  height  of  the  shelves,  but  is  rather  a  matter  of  taste  than  of  utility ; 
the  weight  of  the  bottle  is,  however,  of  importance  as  determining  its 
strength. 


Fig.  4. 


Fig.  5. 


Bottles  made  in  a  mould  have  a  less  elegant  surface,  but  are  more 
uniform  in  shape,  than  blown  bottles.  Since  the  invention  of  cylin- 
drical moulds  of  solid  iron,  so  thick  as  to  retain  the  heat  of  the  succes- 
sive chaises  of  fused  glass  blown  into  them,  the  unpolished  surface 
formerly  produced  by  the  sudden  chilling  of  the  glass  on  contact  with 
the  mould  has  been  greatly  obviated,  and  a  handsome  bottle  is  the  result. 

Most  of  tlie  numei-oua  liquid  pharmaceutical  preparations  are  kept  in 
bottles  such  as  are  here  figured,  called  Tincture  Bottles.  The  present 
prevailing  style  is  the  mushi-oom  stopper,  Figs.  4  and  5. 

Fig.  6  represents  a  bottle  which  is  admirably  conti-ived  to  keep  fijted 
oils,  for  the  purpose  of  dis[)ensing.  The  lip  of  the  bottle  is  furnished 
with  a  flange  nearly  at  right  angles  to  it,  wLicli  is  ground  on  the  outer 
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8urfaoe,  bo  as  to  fit  a  cap  shown  separately  in  the  right  hand  figure. 
Into  the  neck  of  the  bottle  is  inserted  a  ground  glass  stopper,  also 
ehown  separately  in  the  drawing,  which  ia  perforated  by  a  lipped  tube, 
and  has  upon  the  side  opposite  the  lip  a  groove  for  the  admission  of  air 
in  ponriDg  out  the  oil. 

The  object  of  this  arrangement  will  be  obvious.  In  drawing  oil 
from  the  bottle  it  flows  through  the  tubed  stopper,  running  in  a  thin 
stream  from  the  lip,  and  any  portion  which  runs  down  the  outside  col- 
lects in  the  gutter  formed  by  the  outer  lip  and  runs  back  into  the  bottle 
through  the  groove  in  the  aide  of  the  stopper.  The  cap  keeps  this  oily 
portion  from  becoming  dus^,  and  protects  the  contents  from  the  action 
of  the  air.  A  bottle  of  this  description  may  be  used  without  becoming 
greasy  on  the  outside. 

Fig.  7  represents  a  tin  vessel  for  dispensing  fixed  oils ;  the  lip  around 
the  neck  of  the  can  collects  the  waste  oil,  which  flows  back  through  a 
small  hole  into  the  vessel.     It  b  covered  by  a  tin  cap,  shown  in  the 
drawing,  and  is  a  cheap  and  durable  sub- 
stitute for  the  oil  bottle,  especially  adapted  Fig.  7.  Fig.  8. 
to  larger  sizes  and   for  oils   retailed  in 
large  quantities  for  manufacturing  pur- 
poses. 

Fig.  8   shows   a   furniture   bottle  de-  -^ 

signed  for  keeping  syrups.     In  place  of  ( 

the  ordinary  tightly-fitting  ground  stop- 
per, a  loose  stopper  of  glass  is  supported 
in  the  neck  by  a  bulb  resting  on  the  lip, 
which  is  so  flared  as  to  cause  a  syrup  to 
flow  back  into  the  bottle  instead  of  flow- 
ing over  on  to  the  outside.  Though  not 
air-tight,  these  are  sufficiently  closed  to 

keep  out  the  dast,  which  is  sufficient  for      ^^_^„  ^^  ^     g^^p  ^^^ 
onlinary  dispensmg  purposes.  loose  stopper. 

The  use  of  colored  oottles  has  been 
recommended  in  furnishing  the  shelves  of  the  shop  and  laboratory,  as 
tending  to  prevent  the  destructive  influence  of  light  on  some  salts  of 
mercury  and  silver,  and  on  certain  oi^nic  substances,  volatile  oils,  and 
tinctures.  Of  the  various  colors  which  have  been  recommended,  blue 
was  formerly  preferred,  though  recent  authorities  maintain  that  blue 
has  no  action  on  the  chemical  rays,  and  advocate  the  adoption  of  dark 
amber-colored  glass  as  the  best  adapted  to  prevent  the  injurious  effect 
of  light.  Some  photographers  successfully  protect  the  apartments  in 
which  they  conduct  their  delicate  manipulations  by  glass  of  this  color, 
wlii<'h  suggests  its  use  in  the  manufa<ture  of  furniture  bottles  reouir- 
mg  such  precautions.  The  free  access  of  light  may  be  prevented  by  a 
cnnting  of  black  varnish,  or  bv  the  less  elegant  method  of  pasting  over 
the  .-"urface  some  dark-colored  paper. 

In  the  case  of  bottles,  displayed  on  the  shelves,  gilt  labels  are  now 
veiy  generally  used.  An  appropriately-shaped  space  upon  the  l>ottle  is 
sometimes  gilded  and  then  put  into  the  fire  so  as  to  fuse  a  thin  coating 
of  irla'^s  over  it,  and  the  k-tters  an-  afterwards  put  on  with  paint;  but 
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this  is  a  very  expensive  process  of  gilding.  A  more  common  method 
is  to  apply  the  gold  on  the  under  surface  of  a  curved  glass  label,  on 
which  the  letters  nave  been  previously  painted  backward,  then  tocement 
this  on  the  bottle  with  a  dark-colored  cement.  The 
cement  is  composed  of  3  parts  of  reein  and  1  of  wax. 
One  of  the  advantages  of  this  method  is  that  the 
labels  can  be  prepared  systematically  by  expert  let^ 
terers,  then  sent  to  the  r^uir«d  place  and  applied 
to  the  bottles  at  lebnre.  They  can  also  be  removed 
at  any  time  by  the  application  of  sufficient  heat  to 
soften  the  cement.  The  exposed  surface  of  the 
glass  is  free  from  paint  or  gilding,  and  may  be  cleaned  and  polished 
without  injury.  On  moulded  bottles  there  is  sometimes  an  indented 
label-space  to  hold  a  glass  label  of  the  kind  described,  so  as  to  bring 
the  surface  of  the  label  nearly  into  a  line  with  th«  bottle,  but  to  secure 
this  is  not  practicable  in  making  blown  bottles. 

Bottles  for  acids  are  very  commonly  made  in  moulds  with  the  name 

of  the  acid  blown  in  the  glass,  or  it  is  not  uncommon  to  engrave  the 

name  of  the  acid  upon  the  surface  of  blown  glass  bottles,  bb 

Fig.  10.      in  Fig.  10.    The  new  process  for  etching  on  glass  with  a 

A  strong  current  of  sand  isquite  applicable  to  this  method  ;  the 
use  of  fluoric  acid  does  not  produce  a  sufficiently  sharp  and 
conspicuous  label. 
The  use  of  printed  paper  labels  is  so  much  less  expensive 
than  either  kind  heretofore  mentioned,  that  it  still  prevails 
in  a  large  class  of  stores,  especially  in  the  rural  districts  and 
suburbs  of  the  cities.  To  meet  the  demand  for  these,  and 
to  promote  the  use  of  correct  nomenclature,  the  Philadelphia 
Collie  of  Pharmacy  formerly  published  several  sets  of 
AoM  bottle.  Latin  shop-labels  for  drawers  and  bottles,  each  set  containing 
an  assortment  embracing  several  dil!erent  sizes,  according 
as  the  articles  are  usually  kept  in  lai^  or  small  quantities.  These 
had  a  lai^  sale,  and  it  is  an  interesting  item  in  the  history  of  this  pioneer 
institution  for  pharmaceutical  education,  that  during  a  period  of  great 
mouetaiy  embarrassment,  the  publication  of  Latin  labels  was  oue  of  its 
leading  pecuniary  resources.  The  enterprise  of  rival  printers  and  lithog- 
raphers has  of  late  years  put  improved  sets  into  the  market,  and  the 
CoU^  has,  for  the  present,  ceased  any  further  connection  with  the  busi- 
ness, than  to  continue  editing  its  own  edition,  published  by  Ketterlinus, 
of  Philadelphia. 

After  having  paste<l  the  label  on  the  bottle  or  drawer,  by  means  of 
mucilage  of  tragacanth,  or  other  convenient  paste,  and  stretched  it 
tightly  over  the  part,  it  should  be  smoothed  by  laying  a  piece  of  thin 

Cper  upon  it,  and  pressing  it  uniformly  with  the  thumb.  When  it  has 
[»me  dry,  it  may  be  sized  by  painting  over  it  a  thin  coating  of  clear 
mucil^e  of  gum-arabic.  This  chould  extend  a  very  little  over  the 
edges  of  the  label.  It  should  then  be  dried  again,  and  varnished  with 
spirit  varnish  ;  this  not  only  improves  the  ap))earancc  of  the  label,  but 
renders  it  durable  and  impervious  to  moisture. 

It  is  customary  in  the  arrangement  of  a  store  to  place  the  drawers 
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immediately  above  the  washboard  to  the  height  of  about  3  feet,  and  to 
surmount  it  by  the  shelving  ou  which  the  bottles  arc  plaoed.  Where 
practicable  the  shelving  should  be  limited  in  height  so  that  the  top  row 
of  bottler  should  not  exceed  6  feet  9  inehes.  It  can  then  be  reached 
from  the  floor ;  the  cornice  or  iinish  surmuunting  the  whole  may  be 
light  or  heavy,  according  to  taste  and  the  height  of  the  ceiling.  Fig.  1 1 , 
which  is  drawn  ,'(  of  the  fall  size,  shows  the  arrangement  of  a  section 
corresponding  with  a  section  of  drawers  shown  in  Fig.  1.  The  top  and 
shelves  are  here  supported  by  uprights  of  tlie  same  width  as  the  shelves, 
and  &ced  by  an  appropriate  moulding,  it  will  be  seen  by  its  length. 


which  is  5  feet  8  inches,  that  it  will  allow  of  12  half-gallon  and  32 
(joart  bottles ;  if  a  row  of  pints  were  added,  it  would  contain  64  bottles, 
but  it  would  not  come  within  the  prescribetl  height,  and  would  require 
a  movable  stepladder  or  stool  to  be  always  at  hand.  Where  the  top 
shelf  is  just  beyond  reach  fnim  the  floor,  a  permanent  step  is  sometimes 
laid  along  the  whole  length,  just  high  enough  to  escape  the  bottom 
drawer.  Perhaps  in  a  majority  of  instances  it  is  rather  impracticable  to 
limit  the  heightof  the  shelving  as  above  indicated,  on  account  of  limited 
wail  space ;  but  another  expc<iient  would  be 
to  lower  the  height  of  the  drawers  by  omit- 
ting one  range,  and  thus  obtain  room  for 
another  shelf  of  bottles  within  the  limit.  A 
Having  of  wall  s|«c<'  isal«>obtained  by  omit- 
ting the  uprights  and  piWters,  and  seciu-ing 
the  shelves  from  behind.  Fig.  12  fhows  an 
iron  bracket  used  for  this  purpose;  these 
are  made  of  various  sizes  and  |«ittems,  and, 
being  larger  in  one  direction  than  another,  dbeir  bnoket. 


tig.  i-z. 


iron  bracket  used   for  this  purpose;   these  ^"^Q 
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may  serve  by  reversing  them  for  sustainiiig  u  narrow  or  compara-- 
lively  wide  shelf.  The  width  of  a  range  of  shelves  is  gent^rally 
iiDiforni,  and  does  Dot  exceed  7  inches,  and  m  sufGcient  for  the  lai^-si 
bottles.  The  omission  of  the  uprights  requires  that  the  shelves  shoiili) 
be  upon  the  same  level  along  the  whole  line  of  the  wall,  and  thus  giv- 
ing oontinuouB  ranges  of  bottles  of  the  samesize  and  style.  Where  tlic 
bottles  are  handsome  and  handsomely  labelled,  tliis  looks  vet^'  well. 
It  also  favors  an  alphabetical  arrangement,  beginning  at  A  on  each 
shelf  and  range  of  drawers,  and  running  backward  from  the  front  of 
the  store.  Tlie  material  of  the  shelving  will  be  r^;ulated  partly  l>y 
ideas  of  expense,  and  in  many  firsl>-class  stores  in  the  United  Status 
oiled  black  walnut  is  being  substituted  for  painted  pine,  and  certainly 
has  a  more  substantial  and  rich  appearance.  Formerly  the  Ixtttom  row 
of  bottles  was  of  two^allon  size,  then  succeeded  gallons,  half-gaUon.s, 
and  quarts,  and  in  separate  sections  five  or  six  narrow  shelves  of  pinty 
and  half-pints,  reaching  from  the  bottom  to  the  same  height.  The^- 
serve  to  break  the  uniformity,  and  bring  many  important  articles,  which 
are  kept  in  small  quantities,  within  convenient  reach ;  the  rarer  articles 
on  the  top  shelves  are  reached  by  a  ladder.  This  has  recently  been  w> 
far  changed  as  to  omit  the  larger  bottles;  a  few  half-gallon  salt-moutlis 
occupy  the  first  shelf,  and  quart  salt-mouths  and  tinctures  tlie  two  shelves 
above ;  the  pints  and  half-pints  are  either  placed  in  separate  sections 
or  arranged  in  a  prescription  case  with  four-  and  two-ouu(«  Iwttlcs, 
some  of  which  are  duplicates  of  the  larger  bottles,  and  others  calcu- 
lated to  contain  the  whole  amount  of  stuck  of  their  respective  con- 
tents. 

Goes. — Part  of  the  wall  space  in  a  dispensing  store  is  usually  devoted 
to  cases  for  proprietary  articles,  perfumery,  and  preparations  put  up  and 
labelled  ready  for  sale.  Sometimes  these  are  ou  the  top  of  the  cases  of 
drawers,  under  the  Iwttles,  but  more  frequently  tliey  break  the  uni- 
formity of  the  continuous  lines  of  Ixittlea,  sometimes  affording  a  con- 
venient divi^on  between  salt^mouths  and  tinctures ;  or  they  may  occupy 
the  whole  of  one  side  or  end  of  the  store  to  the  exclusion  of  tlie  i'urui- 
ture  bottles.  In  the  storage  of  this  class  of  goods,  one  object  is  to  keep 
them  in  full  view  of  customers ;  to  this  end  snow-cases  are  also  dispose*! 
upon  the  counters  and  even  in  the  windows,  and  it  is  found  bv  expe- 
rience that  gmxls  so  displayed,  to  use  the  commercial  phrase,  sell  them- 
selves. The  jirofesHional  idea  of  a  ithariiiaiy  or  dispensing  ston-  is 
ratlier  adverse  to  tlie  extensive  sale  <»f  goods  not  directly  demanded  by 
the  exigeucics  of  sickness;  but  it  must  be  admitted  that  the  public 
expectation  and  demand  is  that  the  pharmacist  should  supply  a  great 
vanety  of  articles  touching  only  indiRi'tly  upon  his  ostensible  pursuit, 
and  it  is  undoubtedly  true  that  a  large  nunil)er  of  pharmacists  thniugh- 
out  the  United  States  owe  the  ability  to  conduct  their  ba-iincs-s  profitably 
to  the  demand  uixwi  them  for  jn-oprictary  articles  and  avti<'lcs  of  utility 
and  ornament  connected  with  the  toilet.  The  vicinity  of  these  to  the 
counter  and  till  will  diminisli  the  disturlxince  of  dispensing  operations 
in  times  of  unasnal  }iressure  of  business ;  but  it  sliould  not  lie  f(>i^tten, 
as  in  kw^ping  with  the  general  oliject-s  of  the  store,  to  bring  into  equal 
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pronunence  such  familiar  and  attractive  drugs  as  wilt  be  recognized  and 

appreciated  by  intelligent  customers. 

Cut-glass  jars  of  dioice  gum-arabic,  tragacanth,  liquorice,  ichthyo- 
otUa,  vanilla,  rhubarb,  and  French  rose  may  well  occupy  conepicuous 
positions  in  the  store.  The  globes  of  coloreo  liquids,  wnich  have  been 
from  time  immemorial  insignia  of  the  craft,  are  generally  mounted  on 
brackets.  Care  should  be  taken  to  have  these  liquias  to  contain  euiScieut 
idoohol  or  glycerine  to  prevent  their  freezing  and  bursting  the  globes,  and 
d'wharging  tbeir  contents  perhaps  over  valuable  goods.  Careful  experi- 
ments made  by  Mr.  C.  Bullock  show  that  a  mixture  of 

1  part  of  glycerine  with  15  parts  of  water  freezes  at  30°F. 


The  drawers,  salt-mouth  and  tincture  bottles,  upright  and  flat  cases, 
and  fancy  jars  for  the  counters  and  windows  will  accommodate  such  of 
the  ordinary  drugs  as  are  sightly  and  desirable  to  be  kept  in  proximity 
to  the  dispensing  counter.  Such  apparatus  as  bedpans,  urinals,  syringes, 
nursine  bottles,  and  nipple  shields,  should  have  deep  drawers  or  closed 
cases  aTloOed  to  them,  where  they  can  be  kept  in  considerable  variety, 
without  deterioration  or  undue  exposure  in  me  general  course  of  busi- 
ness. The  stoneware  jai?  already  referred  to,  as  adapted  to  heavy  chem- 
icals, may  stand  on  shelves  slightly  elevated  above  the  floor,  under  the 
back  counter,  in  the  cellar  way,  or  in  some  appropriate  closet  readily 
acoessibie — rotten-stone,  pumice-stone,  and  camphor  are  also  suited  to 
such  a  position.  Sponges  are  so  bulky  as  to  require  special  provisions 
for  their  accommtxlatioa.  Ornamental  baskets  or  large  Jars  for  the  front 
windows  and  (wuntera  are  mostly  used ;  or  the  fine  qualities  are  hung  up 
upon  the  strings  on  which  they  came,  and  the  coarser  put  away  in  a  large 
drawer  in  the  counter,  or  perhaps  in  a  barrel  in  the  cellar ;  this  article 
of  commerce  is  among  the  least  profitable  in  the  store,  but  cannot  be  left 
out  on  that  account. 

The  fixed  oils  and  fats  should  have  a  separate  closet  in  the  counter  or 
elsewhere,  appropriated  to  them ;  if  on  the  shelves,  even  in  oil  bottles. 
Fig.  (),  the  oils  will  seldom  be  kept  from  soiling  the  bottles  and  shelf. 
Some  of  them,  as  castor  oil  and  sweet  oil,  require  to  be  kept  in  consid- 
emble  quantity.  Experienoe  is  t^ainst  keeping  cod-liver  oil  in  any 
other  way  than  in  scaled  bottles,  not  exceedin;r  one  pint  in  capacity. 
The  lai^  oil  cans  may  be  kept  in  the  cellw  or  vault,  and  used  to 
replenish  «nall  ones  or  bottles  in  the  ointment  closet.  A  shallow  tin 
trav  of  the  size  of  the  nhelf  is  an  advanlageous  arrangement ;  a  few 
Btnps  of  tin  edged  up  serve  to  prevent  the  soiling  of  the  bottom  of  the 
bottle. 

Extracts  require  a  separate  closet,  which  may  appropriately  be  in  the 
counter,  and  should  cont^n  shelves  for  at  least  thirty  jars  of  this  very 
important  class  of  preparations.  Ointments  and  extracts  are  usually 
kept  io  jars  made  of  pomelain  or  queeneware.  These  vaiy  in  quality, 
in  color,  and  in  shape.  They  should  not  he  made  of  very  porous  ma- 
terial, especially  if  designed  for  ointments,  and  should  be  well  gkzed, 
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both  on  the  inside  and  outside  surfaces.     The  best  are  manufactured  in 
Staifordshire,  England,  and  at  die  royal  manufactories  of  Prussia. 

The  most  desirable  jars,  excepting  real  porcelain,  which  are  very 
expensive,  are  those  made  of  glass  perfectly  (ylindrical  on  the  inside  and 
have  cloee-fitting  lids  also  of  glass;  these  are  readily  cleansed  and  never  . 
become  objectionable  from  absorbing  fatty  matter,  which  soon  becomes 
rancid  and  taints  the  future  contents. 

Jars  should  never  be  labelled  on  the  top,  as  the  tops,  being  of  about 
the  same  size,  are  liable  to  be  misplaced,  and  mistakes  occasionally  occur 
in  this  way. 

Ointments  and  extracts  are  also  frequently  put  into  queensware  Jars 
without  tops,  called  gaUipota  and  tie-over^.  These  are  cheaper  than 
covered  jars,  but  are  inconvenient  and  ill  adapted  to  the  preservation 
of  the  substances  kept  in  them.  They  are  usually  tied  over  with  kid, 
bladder,  or  parchment.  Extracts  rapidly  lose  their  moisture  when  kept 
in  tie-overs  or  gallipots,  and  soon  b«x>me  deteriorated.  Ointments  also 
nndergo  a  change  when  kept  in  such  vessels,  and  frequently  become 
rancid.  When  tie-over  jars  or  gallipots  are  used,  it  is  well  to  cover 
the  top  with  a  piece  of  tin-foil  or  waxed  paper  previous  to  securing  the 
skin  over  them ;  but  as  soon  as  this  has  been  opened,  the  contents  are 
exposed  to  the  influence  of  the  air  and  to  the  accumalataon  of  dust, 
andpractically  they  are  seldom  tied  over  again. 

The  manufacturers  of  glassware  now  nw^e  a  series  of  jars  from  one- 
quarter  ounce  to  four  ounces  cajmcity  of  opaque  glass,  whidi  serve  a 
very  good  purpose  for  keeping  small  quantities  of  these  substances,  and, 
as  they  are  impervious  to  grease,  can  oe  used  repeatedly  without  con- 
taminating the  ointment  placed  in  them.  The^  are,  ^vithout  doubt,  the 
best  vessels  for  dispensing  this  class  of  preparations.  The  best  of  these  are 
somewhat  rounded  on  the  inside  at  the  oottom,  and  areconsequently  very 
p.  ,  g  ea^  to  clean. 
**■     ■  A  device  I  have  adopted  for  preserving  extracts  in  the  tie- 

over  jars  in  which  they  are  received  from  the  manufacturers, 
is  to  inclose  the  jar  in  a  tin  box,  just  large  enou^  to  re- 
ceive it,  and  having  a  well-fitting  top,  whidi  serves  to  keep 
out  the  dust  and  to  prevent  evaporation.  Fig.  13  ^ows 
this ;  A  represents  the  body  of  the  dox,  B  the  jar,  and  C  the 
tin  top  or  cap ;  when  weighing  out  a  portion  of  the  ex- 
tract, the  jar  is  removed  from  its  box,  and  restored  to  it 
cowmjfl  »r    when  finished. 

Volatile  oU»  should  be  kept  in  stock  in  small  qosoHties, 
except  the  few  which  are  in  large  demaiid.  Oilbottles,  Fig.  6,of  small 
size,  are  best  suited  for  their  preservation ;  these  may  be  made  of  colored 
glass,  or,  preferably,  kept  in  a  dark  closet.  When  common  vials  are 
used,  cans  of  appropriate  size  to  hold  the  vials  afford  a  good  pro- 
tection. Some  careful  pharmacists  empty  the  original  packages  in  which 
the  oils  are  received  into  small  vials,  carefully  cleaned  and  dried  ; 
these  are  filled  to  the  neck,  corked  socuroly,  and  set  away  in  a  closet,  to 
be  opened  only  as  required. 

Some  of  thi.'  wholesale  druggists  now  bottle  the  volatile  oils  in  small 
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vialB,  which  they  incloee  in  pasteboard  coses,  effectually  excluding  the 
Ught  and  protecting  them  from  dust. 

The  pcUent  safety-can  here  figiired  is  very  gen-  Fig-  14. 

erally  used  for  the  transportation  and  storage  of 
oil  of  torpentine,  benzine,  and  simQiir  inSanmiable 
liquids ;  it  conaistB  of  a  tan  of  tinned  iron  inclosed 
in  a  wooden  box,  with  a  tubule  for  fiUing  it,  and  one 
for  drawing  the  liquid  from  it.  Such  cans  may 
appropriately  replace  glass  vessels  for  the  stor^e 
of  the  above-named  class  of  substances. 

Chuntav. — In  the  proper  construction  of  a  phar- 
macist's counter  there  is  much  room  for  ingenu- 
ity; the  space  which  a  counter  may  occupy,  the 
uses  to  which  it  is  to  be  put,  and  ^e  necessity  of  stonng  goods  in 
it,  or  otherwise,  and  if  so,  what  kind  of  goods,  should  all  be  carefully 
considered  in  planning  it.  In  any  but  a  small  store  there  will  gener- 
ally be  at  least  two  counters,  frequently  there  are  three  or  even  four. 
Nearest  the  entrance  to  the  store  we  have  in  the  United  States  what  is 
seldom  or  never  found  in  European  pharmacies,  the  soda-water  counter 
and  diaugbt  apparatus.  This  consists  of  a  panelled  front  and  ends, 
thirty  indies  high,  on  which  is  a  marble  slab  perforated  for  the  passage 
of  pipes  into  the  draught  apparatus.  The  most  approved  kinds  of 
tbeae  are  more  or  less  etborate  marble  cases  containing  metallic  coolers, 
syrup  cans,  and  ice ;  the  soda-water  coolers  are  connected  with  a  draught 
pipe  for  each  of  the  kinds  of  carbonic  acid  water,  plain,  Vichy,  and  Kis- 
siagen  being  the  usual  varieties,  and  the  syrup  cans,  with  ornamental 
&uoetB  for  drawing  the  syrups.  This  counter  usually  contains  some 
shelves  for  glasses  and  extra  syrups,  and  a  large  sink,  with  hydrant  and 
wash-pipe  for  washing  glasses.  The  soda-water  is  either  bought  in  the 
foontains,  which  are  delivered  as  often  as  necessary  into  the  cellar,  and 
attached  by  a  coupling  to  the  pipes  connected  wim  the  draught  appa- 
ratus, or  made  with  an  appropriate  gas  generator  and  force  pump 
directly  under  the  soda-water  counter,  in  the  cellar.  The  construction 
of  this  couater  is  so  simple,  and  its  use  is  so  little  within  the  range 
of  pharmacy  proper,  that  it  need  occupy  no  more  space  in  this  chapter. 

Passing  uie  "  soda  fountain,"  as  it  is  often  called,  we  reach  the  main 
counter,  on  which  articles  are  weighed,  labelled,  and  wrapped,  and  over 
which  they  are  sold.  This  counter  may  or  nmy  not  be  used  also  for 
compounding  prescriptions  and  for  other  pharmaceutical  processes,  accord- 
ing to  its  length  and  the  general  arrangement  of  the  store. 

A  different  method  of  arranging  and  furnishing  the  store  of  a  phar- 
macist has  long  been  advocated ;  of  late  the  method  has  so  far  been 
acted  upon  as  to  enable  any  one  desirous  of  rendering  his  store  both 
unique  and  conformable  to  this  method  to  carry  out  this  plan  much 
more  economically  than  it  has  heretofore  been  possible.  The  plan  is  to 
have  the  drawers  and  shelves  made,  as  already  described,  in  sections, 
each  separate  from  the  other,  and  placed  at  such  distences  apart  as  the 
^Moe  at  his  disposal  will  permit.  The  spaces  on  the  wall  between  the 
ouee  of  shelves   can  be  appropriately  used   by  securing  ornamental 
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brackets,  whereon  to  support  jars  of  tootJi-powdcr,  toilet  articles,  and 
such  goods  as  are  suitable  for  display. 

Shelvea. — III  front  of  the  shelving  sash-doors  should  be  hung  on  slip 
hinges  (for  facility  of  removing  them  for  the  purpose  of  cleaning),  glazed 
with  glass  of  canary  color  or  entirely  opaque.  U]>on  the  inner  surface 
of  the  glass  ornamental  lettering  may  be  placed  to  relieve  their  blank 
appearance,  and  on  the  top  of  each  glass  the  name  of  the  class  of  prepara- 
tions contained  in  the  case  might  bo  conspicuously  painted,  to  serve  as  a 
directory  to  the  assistants,  and  tend  to  impress  the  customer  with  the 
feeling  that  system  was  a  ruling  characteristic  of  the  eatablishmenL 

Fig.  15. 


Section  o(  drawon  and  ci 


The  location  of  the  different  cases  is  a  matter  of  imi>ortance ;  the  front 
of  the  store  near  the  windows  should  be  approprijittnl  to  the  soda-water 
counter,  and  as  there  will  be  many  who  will  call  si>e<-ially  for  soda-water. 
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those  classes  of  objects  which  have  the  least  immediate  connection  with 
the  more  Btrictly  pharmaceutical  portion  of  the  business  should  be 
grouped  in  that  part  of  the  store ;  these  will  include  the  perfumery  and 
toilet  articles  generally  found  in  such  stores,  and  next  to  this  should  be 
placed  the  cases  devoted  to  proprietary  articles,  and  thoee  substances 
which  are  usually  kept  in  parcels  ready  for  sale ;  next  to  this  should  be 
placed  the  cases  of  shop  furniture  bottles,  which  contain  those  remedies 
in  most  constant  demand  for  the  ordinaiy  calls  of  promiscuous  trade, 
and  then  those  which  belong  more  to  the  dispensing  of  prescriptions  and 
recipes  for  domestic  practice.  Fig.  15  illustrates  the  character  and 
style  of  cases  here  recommended. 

Of  course  this  is  but  a  general  outline  of  the  plan  which  must  be 
titled  out  in  accordance  with  the  judgment  of  the  pharraaci^  to  suit  each 
particular  case.  The  advantages  belonging  to  this  method  are  facility 
of  arrangement,  classification  of  stock,  and  preser\'ation  of  the  contents  ■ 
of  the  bottles  from  the  injurious  effects  of  light,  facility  of  removal  in 
case  of  lire  or  change  of  business  location,  and  economy  in  outfit  when 
fixtures  of  equally  good  appearance  are  obtained  in  the  ordinary  method 
of  building  tnem  especially  for  the  room  they  are  to  occupy. 

Fig.  16  shows  the  front  of  a  dispensing  counter.  The  casing  along 
the  front  was  adopted  with  a  view  to  storing  and  displaying  goods,  the 
want  of  ample  case  room  in  the  store  having  made  additional  accom- 
modations of  this  kind  desirable  It  is  liable  to  the  criticism  of  the 
goods  being  too  much  below  the  line  of  vision  to  draw  much  attention 
to  them,  but  this  is  diminished  when  customers  are  sitting  on  the  chairs 
opposite.  It  is  remarkable  tliat,  although  this  counter  has  been  in  use 
for  many  years,  not  a  single  light  of  gla'S  has  been  broken  on  this  front. 
The  lights  are  French  plate,  but  not  of  double  thickness. 

Fig.  17  exhibits  the  back  view  of  the  same  counter,  14  feet  long, 
32J  inches  wide,  and  3  feet  high.  The  top  is  covered  in  part  with 
marble,  and  back  of  tlie  cases  with  oil-clotli ;  a  large  glass  show-case 
occupies  the  lefl-liand  end,  but  not  the  whole  widtli,  the  bottom  being 
seven  inches  below  the  top  level  of  the  counter.  The  whole  structure 
is  movable,  being  in  three  parts,  so  accurately  fitted  t<»ether  as  not 
to  show  a  seam  or  crack  at  the  junction.  It  contains  no  smk,  the  wash- 
ing of  bottles,  imi»lements,  etc.,  being  accomplished  in  a  large  sink  in 
the  operating  counter  back.  The  prescription  scales  are  in  a  case  near 
the  nght-hand  end  of  the  counter  over  the  oak  slide  for  folding  pow- 
ders, and  near  the  drawers  for  boxes,  pill  tiles,  etc. ;  and  the  larger  sccdes 
are  near  the  middle,  over  the  paper  and  label  drawers, 

A  small  mahogany  desk  with  writing  materials,  and  containing  in  a 
drawer  blank  labels,  slips,  blanks  for  prescriptions,  etc.,  is  placed  on  the 
counter  immediately  adjoining  the  prescription  scales,  thus  avoiding  the 
canying  of  every  prescription  and  label  to  the  large  desk  used  for  the 
accounts  and  the  general  writing  purposes  of  the  establishment. 

The  prescription  counter  may  appropriately  be  a  distinct  feature  in 
the  store,  located  further  from  tlie  entrance,  sometimes  in  a  line  with 
the  dispensing  counter,  but  more  generally  at  right  angles  to  it.  Fig. 
19  shows  the  back  view  of  one  recently  constructed,  and  although  with 
a  minimum  of  appointments,  found  ample  for  a  very  considerable 
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prescription  bu^ess.  It  is  drawn  with  a  caae  of  Bhelving  upon  it, 
which,  ID  froDt,  is  a  show-iiase.  Fig.  18  shows  the  front  view  of  t}i!» 
counter. 

The  dispensing  couuters  have  the  front  and  ends  of  oiled  walnut  in 
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panels,  the  drawers  and  shelving  of  the  back  of  pine  or  poplar  stained. 
All  have  white  marble  tops.  The  drawers  are  arranged,  some  with 
suitable  compartments  for  labels,  and  others  for  pill  machine,  corks, 


I^dt  of  preecrlption  c< 


paper,  bottles,  etc ;  while  the  open  spaces  afford  the  necessary  room  for 
cork-presser,  mortars,  pill  tiles,  spatulas,  paste-pot,  etc.  These  counters 
are  well  made,  and  the  whole  appears  as  a  handsome  piece  of  furniture. 
Fig.  18  shows  the  front,  and  Fig.  19  the  back,  of  the  largest  size, 
7  feet  long,  2  feet  3  inches  wide  at  3ie  floor;  top  ^elf  II  inches  wide. 


and  height  over  all  5  feet  6  inches.  The  front  of  the  counter  (Fig,  1 8) 
has  four  glass  doors,  with  shelves  3  inches  wide,  forramg  a  good  Miow- 
case  for  the  display  of  i^rfumery  and  fancy  goods.     Tlie  oack  has  a 
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scale-case  with  glass  door.  On  either  side  are  shelves  for  the  dispensing 
bottles — givi^  room  for  10  pint,  20  half-pint,  28  four-ounce,  and  34 
two-ounce.  The  relative  distances  of  the  shelves  from  each  other  can 
easily  be  varied. 

On  the  top  of  the  prescription  counter  a  frame  should  be  serewed, 
abont  three-eighths  of  an  inch  thick,  of  hard  wood,  bevelled  from  below 
upwards,  3  or  4  inches  in  diameter. 
Two  may  be  provided,  of  different  di- 
ameters— in  which  to  set  the  mortar  for 
trituration  while  in  use.  la  is  especially 
useful  in  making  a  pill  moss,  furnishing 
in  either  comer  a  firm  rest  for  the  mor- 
tar against  the  force  exerted  in  tritura- 
tion ;  this  is  shown  in  Fig.  20.  Sev- 
eral devices  may  be  mentioned  in  this 
connection,  which  may  especially  suit 
the  circumstances  of  particular  stores. 
If  preferred,  a  slide  having  a  number 
of  bevelled  holes,  in  which  mortars  of 
different  sizes  will  rest,  may  be  substituted  for  this  purpose. 

JJear  the  dispensing  counter  should  be  placed  the  sink,  with  the 
requisite  supply  of  water,  both  hot  and  cold,  if  possible,  and  the  shelves 
on  which  tne  mortars  and  pestles  should  be  placed.  These  shelves 
should  incline  towards  the  sink,  so  that  any  water  may  run  off  from 
them  into  the  sink.  The  shelf  for  pestles  is  best  arranged  by  having 
holes  bored  large  enough  for  the  handles  to  pass  through,  but  not  the 
heads,  so  they  will  remain  in  their  respective  places. 

The  best  method  of  keeping  those  remedies  which  are  of  great 
activity,  and  consequently  poisonous  in  overdoses,  has  engaged  the 
attention  of  the  most  careful  pharmacists,  and  much  has  been  written 
both  about  their  custody  and  dispensing.  Some  have  adopted  the  plan 
of  keeping  them  in  a  locked  closet,  which  is  perhaps  the  simplest  and 
best  method ;  others  add  to  this  an  arrangement  by  which  the  opening 
of  it  strikes  a  bell,  and  also  attach  to  the  door  a  spring  or  weight  which 
prevents  the  door  being  shut  until  the  vial  is  intentionally  replaced,  act- 
ing as  a  reminder  of  the  class  of  remedies  being  used. 

In  regard  to  the  morphia  salt,  so  often  written  for  when  the  quinine 
salt  is  intended,  a  plan  that  has  [>een  pursued  for  years  by  some  is  to 
put  only  a  few  grains  in  the  dispensing  bottle  at  a  time,  so  as  to  render 
it  impossible  that  the  number  of  grains  of  quinine  oixllnarily  directed 
shall  be  dispensed  without  recourse  to  the  duplicate  bottle  of  morphia 
salt. 

The  choice  of  the  place  where  the  poisons  are  kept  is  of  considerable 
importance.  It  is  biit  to  have  it  so  situated  that  the  proprietor,  or,  in 
his  absence,  the  person  in  charge,  will  have  it  in  full  view  from  the 
place  he  generally  occupies;  it  should  be  quite  convenient  to  the  pre- 
scription balance,  as  these  articles  are  generally  used  in  small  quantities, 
and  ahvays  should  be  weighed  with  great  exactness.  A  specific  place 
should  be  arranged  for  each  Iwttle,  and  it,  with  its  appropriate  place, 
should  be  numbered  in  duplicate,  so  that  misplacing  bottles  would  not 
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be  likely  to  occur.  A  list  with  the  numbers  of  the  bottles  and  their 
contents  should  also  be  fastened  in  some  part  of  the  case  for  convenient 
reference ;  on  this  the  maximum  dose  of  each  might  well  be  written 
out  in  full. 

In  the  Prussian  pharmacopceias  certain  lists  are  published  which  pre- 
scribe the  toaximum  doses  to  be  dispensed,  and  in  case  of  error  the 
pharmacist  is  directed  to  ask  the  presmber's  attention  before  compound- 
mg  «ich  prescriptions. — American  Journal  of  Pharmactf,  1871,  vol. 
xlm.,391. 

Wherejhe  top  of  the  prescription  counter  is  hardiv  large  enough  for 
all  purposes,  it  may  be  extended  by  a  lid  upon  hioges,  which  shuts 
away  woen  out  of  use  (shown  in  Fig.  16,  at  the  left'hand  end),  and 
when  powders  are  to  be  folded,  may  be  raised  or  let  down  according  to 
its  position,  and  is  then  clean  and  ready.  In  the  store  of  my  friend 
James  T.  Shinn,  of  Philadelphia,  there  is  such  an  arrangement,  which 
renders  available  a  space  alongside  of  the  prescription  counter  and  ovet 
the  steps  leading  into  the  cellar.  If  a  slide  immediately  under  the  top 
of  the  counter  is  appropriated  to  folding  powders,  as  in  Fig.  17,  it  is 
apt  to  be  drawn  out  and  used  incautiously  for  other  purposes,  and  so 
becomes  bruised  and  soiled ;  while  this  is  of  light  material  and  at  an 
elevation  above  the  level  of  the  counter-top.  In  the  same  store  there  is 
a  simple  and  satisfactory  method  of  keeping  cerates  and  ointments,  in  a 
oonvenieut  and  accessible  position,  and  at  nearly  tlie  same  temperature 
throughout  the  year.  On  the  line  of  the  steps  leading  into  the  cellar,  a 
drawer  is  inserted  horizontally,  just  below  the  floor,  in  which  the  oint- 
ments are  arranged  in  flat^top  jars.  To  reach  them  one  has  to  descend 
about  half-way  down  tlie  steps  and  pull  out  the  drawer,  when  the 
required  jar  is  readily  removed.  This,  tliough  a  very  cheap  device  and 
very  economical  of  space,  is  less  convenient  to  use  than  a  dumb-waiter 
or  elevator  set  into  a  closet,  on  which  the  ointments  and  very  ferment- 
able syrups  are  let  down  into  the  ceUar  and  drawn  up  when  required. 

The  working  counter  may  be  located  in  the  back  part  of  the  store, 
or,  where  the  establishment  is  lai^  enough  to  employ  separate  hands  in 
the  manufacturing  department,  it  may  be  in  a  separate  laboratory  or  in 
the  cellar. 

It  is  to  be  used  for  percolations,  filtratione,  evaporations,  and  small 
distillations,  besides  the  making  of  synips,  spreading  of  plasters,  and 
moulding  of  suppositories  and  other  minor  operations,  when  they  are 
on  too  large  a  sc^e  for  the  prescription  counter. 

It  should  be  immediately  contiguous  to  the  gas  and  water  supply, 
and  to  the  sink ;  the  top  should  be  made  of  hard  wood  or  oiled  slate  or 
soapstonc,  and  have  an  inclination  towards  the  sink.  The  top  should 
project  sufficiently  to  prevent  liquids  spilled  on  it  from  runuing  into 
any  drawer  or  receptacle  beneath ;  aud  to  more  effectually  secure  this 
object,  a  groove,  three-eighths  of  an  inch  wide  and  one-fourth  of  an 
inch  deep,  should  be  made  around  the  entire  top  half  an  inch  from  the 
edge. 

The  best  use  to  make  of  the  room  under  the  top  of  this  counter  is  to 
fix  shelves  at  such  distances  apart  as  will  accommodate  the  different 
utensils  required  to  be  used  iu  the  processes  conducted  at  this  part  of 
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the  store;  the  dlmensioDa  of  the  coaster  will  be  limited  to  the  spaoe  to 
be  occupied ;  when  it  is  ample,  and  some  of  the  operations,  as  making 
of  eympe  and  fluid  extracts,  require  heavy  apparatus,  the  counter  should 
be  3  feet  6  inches  wide,  and  one  part  of  it  not  more  than  2  feet  h^h. 

Fig.  21. 


WorUHK  couDter  and  fumaoe. 

Fig.  21  shows  a  workiog  counter  drawn  to  a  scale  of  a  quarter  of  an 
inch  to  a  foot.  It  will  be  seen  that  the  Space  under  the  top  is  left  open 
tOkaccommodate  the  apparatus,  measures,  funnels,  etc,  required  as  above 
su^ested. 

This  counter  should,  if  possible,  be  placed  near  a  flue,  in  front  of 
which  a  furnace  is  constructed  with  a  closet  at  one  side  in  the  brick- 
work and  communicating  with  the  flue,  so  that  all  offensive  vapors 
and  gases  may  be  carried  off  without  annoyance  to  those  in  the  apart- 
oient. 

Having  noted  the  general  features  which  should  characterize  the  dis- 
pensing apartment  of  a  pharmacist's  establishment,  it  seems  appropriate 
tliat  we  should  now  describe  those  implements  which  are  in  constant  use 
in  tiie  daily  routine  of  business. 

ScAL£8. — The  scales  should  be  two  in  number :  The  Prescription 
scales,  suitable  for  weighing  fractions  of  a  grain  to  half  a  drachm,  and 
the  Dispensing;  scales,  for  weighing  half  a  drachm  and  upwards. 

There  are  different  varieties  of  prescription  scales ;  the  most  approved 
is  that  with  an  upright  pillar,  into  the  top  of  which  is  set  a  fulcrum, 
containing  planes  of  hard  steel,  on  which  rest  knife  edges  of  the  same 
material,  placed  just  above  the  centre  of  gravity  of  the  beam.  Such 
scales  are  usually  made  of  brass ;  the  beam  and  scale-dishes  are,  how- 
ever, sometimes  made  of  silver.  They  vary  in  price  according  to  their 
material  and  workmanship,  from  ten  to  thirty  dollars.  To  prevent 
injury  from  dust  and  the  corrosive  vapors  which  are  frequently  emitted 
from  various  substances  in  the  store,  an  appropriate  case  is  necessary ; 
but  the  chief  sources  of  injury  to  which  a  delicate  balance  is  liable  are 
the  jarring  motion  of  the  building,  which,  by  its  constant  action  on  the 
knife-edges,  tends  to  dull  them ;  Uie  dust  an5  vapors  of  the  apartment ; 
and,  most  of  all,  the  rough  us^e  they  receive  from  those  who  attempt 
to  clean  them.  Most  of  these  causes  can  be  remedied  by  a  proper 
arrangement  of  the  balance  and  its  case. 
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Fig,  22  (front  and  side  view)  represents  the  frame  of  the  case,  with 
a  door  which  slides  upward  in  a  groove  in  front ;  a  brass  plate  is  sup- 
ported in  grooves  cut  in  eat^  side  of  the  case,  reaching  from  the  back 
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Prescription  Bcalea  and  case. 

of  the  case  to  three-eighths  of  an  inch  of  the  front ;  a  glaa3  plate  is 
fastened  in  perpendicular  grooves,  and  extends  from  the  under  side  of 
the  top  of  the  case  to  the  lower  edge  of  the  brass  plate  which  rests  close 
against  it ;  these  make  a  sn>aration  of  the  upper  part  of  the  case  from 
the  lower ;  in  the  centre  of  the  brass  plate  a  hole  is  drilled  sufficiently 
large  to  permit  the  lifting-rod,  which  raises  the  beam  and  its  fulcrum,  to 
move  st«idily  but  freely  ;  directly  under  the  knife-edgee  at  each  end  of 
the  beam  a  hole  is  drilled  large  enough  to  permit  the  free  passage  of  the 
rods  attached  to  the  stirrups  and  hooks  which  rest  on  the  knife-edges. 
It  will  be  readily  seen  that  dust  or  flies  will  be  effectually  prevented 
from  coming  in  contact  mth  the  beam,  and  the  only  parts  requiring  fre- 
quent cleaning  will  be  the  stirmps  and  dishes,  which  hang  in  the  lower 
part  of  the  case.  A  number  of  small  drawers  are  provided,  suitable  for 
keeping  the  weiglits,  papers  for  prescription  powders,  small  spatulas,  and 
other  utensils  required  about  the  balan<«. 

It  is  well  to  try  the  accuracj'  of  the  scales  occasionally,  as  well  by 
weighing  exceedingly  email  quantities  upon  them  when  balanced  by 
heavy  weights,  as  by  using  two  weights  knoivn  to  be  equal  and  clianging 
them  to  the  opposite  sides  of  the  beam ;  this  ivill  show,  at  once,  if  there 
be  the  least  deflection  in  either  arm  of  tlie  beam. 

Owing  to  the  comparative  expensivcneas  of  these  scales,  another  kind 
is  more  generally  purchased  by  physicians,  in  which  the  upright  pillar  is 
omitted.  These  are  importal  from  England,  France,  or  Germany; 
they  come  in  boxes  of  wood  or  tin,  and  have  the  advantage  of  being 
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much  more  portable.  The  best  are  made  in  England,  and  have  steel 
beams.  The  German  variety  is  usually  import^  from  Nurembei^, 
and  this  is  very  inferior,  and,  indeed,  frequently  woithless.     The  phy- 


PrescrtpttOD  «c«le  without  MsndATd. 

sician  who  administers  stiychnia,  veratria,  or  morphia  may  as  well  judge 
of  the  qoanti^  by  the  eye  as  by  the  use  of  a  pair  of  common  Giennan 
g<iloa^  TC^hich  frequently  f^l  to  mdicate  it  withm  half  a  grain  or  even  a 
Grain. 

Fig.  25. 


Troemner's  army  scolea. 


Fig.  23  exhibits  the  best  form  of  prescription  scale  without  upright 
pillar,  as  held  when  in  use.  The  knife-edges  at  the  ends  of  the  beam 
are  of  steel,  inclosed;  the  movement  at  the  fulcrum  is  free;  and  the 
scales  are  sufficiently  accurate  for  ordiuaiy  purposes. 
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A  cheap  form  hae  the  ends  of  the  beam  open,  and  the  cords  attached 
to  the  plates  secured  to  a  little  hook,  which  is  slipped  on  to  the  curved 
entds,  and  readily  movable ;  this  arrangement  is  shown  in  Fig.  24.  It 
is  not  generallj'  so  accurate  as  one  with  closed  ends  to  the  beaJm. 

Fig.  25  shows  the  new  scales  introduced  for  use  in  the  army  by 
Troemner,  of  Philadelphia.  The  upright,  which  is  of  brass,  Btands 
upon  a  box  to  whieh  it  is  secured  by  a  screw ;  the  beam  is  of  steel, 
seven  inches  long,  and  moves  in  a  central  fulcrum  containing  the  knife- 
edges.  As  it  is  necessary  that  the  apparatus  should  be  put  away  in 
travelling  from  place  to  place,  the  box  is  furnished  with  a  drawer  into 
which  it  fits  compactly.  The  upright  being  unscrewed,  the  fulcmm 
lifted  out,  the  b^m  unshipped,  and  the  plates  with  their  hanging 
attachments  detached,  the  whole  can  be  stowed  away,  with  the  weights, 
in  &e  drawer.  As  the  diameter  of  the  plates  would  interfere  with  this, 
they  are  fitted  with  a  hinge,  which  enables  them  to  be  bent  in  a  line 
wiUi  their  wire  supports,  as  shown  in  the  figure ;  in  this  position  they 
oocupy  but  little  space. 

Both  in  convenience  of  arrangement  and  in  economy,  this  scale  is  a 
great  improvement  on  those  heretofore  supplied  to  physicians,  and  will, 
no  doubt,  be  sold,  when  the  Government  demand  abates,  at  a  price 
placing  it  within  the  reach  of  all. 

Fig.  26  represents  a  kind  of  scales  for  weighing  ounces,  which  are 
selected  on  account  of  convenience.  These  are  manufactured  of  iron, 
varnished  to  protect  them  from  rust,  with  movable  pans,  and  a  platform 
arrangement  of  the  beam.  The  instances  are  rare  in  which  the  country 
practitioner  purchases  any  scales  except  a  small  pair  for  prescription 
Fig.  26.  Fig.  27. 


UobervalU's  aoale.  Bentiger  Boale. 


purix)»s,  and  these  have  been  introduced  rather  as  an  improvement  on 
the  frequent  practice  of  guessing  at  quantity  than  as  representing  the 
best  arrangement  for  accuracy. 

The  most  convenient  scales  for  counter  use  are  those  modelled  after 
the  "  Beranger "  scale,  formerly  imported  from  France,  but  are  now 
superseded  by  those  of  American  manufactiu* ;  thej-  have  the  advantage 
of  being  free  from  the  stirrups  and  overriding  beam,  thus  giving  the 
operator  free  opportunify  to  place  articles,  even  quite  bulky  ones,  upon 
the  pans ;  the  knife-edges  ana  beam  being  entirely  inclosed  render  them 
quite  durable  and  not  so  easily  injured  by  tlieir  ordinary  use.  The 
provisions  of  onr  pharmacopoeia  respecting  the  dispensing  of  liquids 
require  that  it  be  done  by  weighing,  and  not  measuring ;  this  necessitates 
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an  arraQgement  of  scales  wtich  will  enable  the  operator  to  balance  the 
vessel  in  which  the  liquid  is  to  be  dispensed.  This  is  now  readily 
accomplished  by  the  scale  being  furnished  with  a  side  beam  and  sliding 
weight,  as  represented  in  Fig.  27. 

The  best  location  for  the  scales  is  on  a  level  counter  by  itself,  away 
from  liie  jarring  occasioned  by  the  ordinary  manipulations  of  the  shop. 
It  should  be  adjacent  to  the  paper  drawers,  and  should  have  room  on  it 
for  both  sets  of  weights. 

Weights,  although  sometimes  made  in  this  countiy,  are  usually  im- 
ported, of  the  smaller  kinds,  with  the  box  scales.  Those  for  ten  grains 
and  upwards  are  made  of  brass  cut  into  squares,  and  marked  with  the 
officinal  signs  for  denoting  the  different  denominations  of  weight.  Those 
for  six  grams  and  under  are  of  sheet  brass  cut  into  squares,  and  variously 
marked  with  the  number  of  grains,  as  shown  in  Figs.  28,  29  and  30. 
Fig.  28.        Fig.  29.  Fig.  30. 
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Welgliis  of  sheet  brass. 

The  inexperienced  are  liable  to  error  in  using  these  small  weights, 
from  the  feet  that  they  frequently  have,  besides  the  marks  denoting  the 
number  of  grains,  a  stamp  placed  on  them  by  the  manufacturer,  which 
is  the  German  sign  corresponding  with  our  gr,  {grand}.  (See  Fig.  29.) 
This  is  liable  to  be  counted  with  the  other  indentations,  and  to  add  one 
to  the  actual  number  of  grains;  a  two-grain  weight  is  liable  to  be  taken 
for  a  three-grain,  a  three-grain  to  be  u^  instead  of  a  four,  and  so  on. 
Close  observation,  however,  will  exhibit  a  decided  difference  between 
the  two  kinds  of  indentations. 

The  mode  of  marking  shown  in  Fig.  28  is  more  liable  to  error  than 
the  others,  especially  when  the  weights  become  soiled  and  a  little  cor- 
roded by  use. 

The  best  form  of  weights  of  the  smaller  denominations  for  the  use 
of  the  pharmacist  is  represented  in  Fig,  31.  They  are  made  of  alu- 
1  wire ;  the  shape  indicates  the  relative  number  of  grains  in  each 


Aluminium  grsln  weights. 


^veight ;  the  half-grain,  being  made  of  much  thinner  wire,  is  not  liable 
to  be  mistaken  for  the  two^;rain. 

Within  a  few  years  past  a  description  of  weights  from  5ij  to  3ss  has 
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become  common  in  our  market,  quite  preferable  to  the  Gierman  square 
weights  of  the  same  denomiuations.  These  are  round,  or  eight-sided, 
stamped  out  of  brass  plates,  with  very  distinct  inscriptions,  as  shown  in 
Fifts.  32  and  33,  They  were  imported  from  England,  but  are  now 
made  in  the  United  States, 

Some  trials  made  with  common  German  weights  convince  me  that 
few  of  those  commonly  met  ivith  are  even  reasonably  accurate;  a  ^ 
weight  was  found  to  weigh  as  high  as  69,8  grains,  and  a  gr.  vj  weight 
weighed  6.75  grains :  others  approximated  more  nearly ;  a  3ss  weiglied 
30.25  grains,  a  3j  60.1  grains,  a  3ss  10.1  grains,  a  3'j  120.5  grains,  etc., 
while  none  of  Avery's  that  were  tried  varied  more  than  -^  grain  from 
their  nonunai  weight.  This  inaccuracy  may  be  partially  due  to  care- 
lessness and  partially  to  the  fact  that  the  apothecaries'  weights  of  the 
different  German  States,  though  bearing  the  same  names  and  divided 
like  our  own,  have  different  values,  as  shown  in  the  sequel. 

The  preservation  of  these  weights  is  a  subject  that  should  receive 
more  ati^ntion  than  is  usually  given  to  it ;  the  most  convenient  plan 
that  has  been  proposed  is  to  have  a  piece  of  hard  wood,  in  which  are 
turned  depressions  about  A  of  an  indi  deep,  and  1  j  inch  in  diameter, 
for  the  smallest  weights ;  tne  lai^est  may  be  J  an  inch  deep  and  1|  inch 
in  diameter;  this  ^ape  enables  one  to  pick  up  the  weight  with  great 
facility,  and  there  being  a  cavity  for  each  weight  there  is  a  great  saving 
of  time  and  much  less  liability  to  the  loss  of  weights. 

The  lai^r  apothecaries'  weighte,  now  superseded  by  the  British 
Pharmacopceia,  but  continued  in  use  by  that  of  the  TTuited  States,  are 
almost  invariably  in  the  shape  of  cups,  fitting  into  each  other;  the  two 
inmost  ones  generally  represent  each  two  drachms,  the  next  a  half-ounce, 
the  next  an  ounce,  and  so  on  up  to  sixteen  ounces,  in  the  larger  nests. 
Now,  as  each  cup  represents  a  certain  weight  by  itself,  and  as  each  is 
double  that  outside  of  it,  excepting  the  two  smallest,  which  are  equal, 
the  sum  of  any  nest  will  be  equal  to  that  of  any  weight  into  which  it 
fits;  thus,  the  5xvj  weight  will  balance  the  nest  withm  it,  which  con- 
sists of  an  eight-ounce,  a  four-ounce,  a  two-ounce,  a  one-ounce,  a  half- 
ounce,  and  two  quarter-ounces,  and  the  entire  nest  will  weigh  thirty- 
hvo  ounces. 

This  arrangement  of  weights,  though  very  compact  and  convenient, 
and  furnishing  a  prominent  distinction  between  the  ajxithecaries'  and 
ordinary  commercial  weights,  is  more  expensive  than  might  be  desired, 
considering  the  utilitj'  to  the  apothecary  and  physician  of  ha\'ing  a  good 
supply  of  such  impoi'tant  implements  of  his  art. 

The    physician   about   commencing   practice   in   the 

FiK.  34.  oountrj',  and  desirous  of  economizing  in  this  department 

eof  his  outfit,  may  prot-ure  sets  of  these  weights  ascend- 
ing as  high  as  four  ounces  (Fig.  34),  the  nest  weighing 
eight  ounces.  They  will  be  found  to  answer  his  pur- 
oaSea"  wa^httT  P***  ^  preparing  tinctures,  syrups,  etc.,  in  small  quan- 
tities ;  and  in  disi>en5ing  the  vegetable  medicines  for  in- 
fusions; and  in  his  weighing  operations  generally,  less  disadvant^e 
would  flow  from  the  exclusive  use  of  aiMJthecarics'  than  of  avoirdu- 
pois weights.     The  subject  of  weights  and  measures  is  more  fully  pre- 
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seDted  in  a  future  chapter,  where  drawings  will  also  be  found  of  tibe 
other  kinds  of  weights  in  use. 

Measukbs. — As  liquid  Bubstances  are  generally  dispensed  by  measure 
rather  than  by  weight,  and  as  physicians  still  prescribe  by  fluid  measure 
those  preparations  containing  liquids,  with  but  few  exceptions,  one  or 
more  grtMuated  measures  are  necessarily  embraced  in  the  physician's 
outfit.  A  convenient  one  for  dispensing  operations  is  either  a  four  or 
eight  ounce  conical  measure,  such  as  is  shown  in  Fig.  35.  These  are 
of  flint  or  of  green  glass,  and  are  graduated  down  to  one  fluidrachm  or 
half  a  drachm,  which  are  the  lowest  denominations  we  generally  wish 
to  measure,  and  they  can  be  filled  several  times  in  succession  when  it  is 
desirable  to  measure  a  pint  or  a  quart 

In  selecting  a  measure,  the  chief  points  to  be  observed  are,  to  have 
a  good  lip  for  pouring  the  liquids  from,  and  clear  and  distinct  marks 


Fig.  ; 


Fig.  86. 


Oermnn  graduated. 


'  both  on  the  fluidrachm  and  fluidounoe  columns;  the  glass  should  not  be 
very  thick,  as,  by  refracting  the  light,  it  interferes  with  accuracy  in  the 
measurement  of  small  quantities.  Lai^  measures,  which  are  not  to  be 
used  for  quantities  under  an  ounce,  may  be  appropriatelv  made  of  the 
form  shown  in  Fig.  36.  One-ounce  graduates  of  this  aescription  are 
sometimes  made  for  medicine-chests  or  saddle-bags  where  great  economy 
of  space  is  necessary,  but  they  are  too  inaccurate  for  satis&ctory  use. 

Fig.  37  represents  a  form  of  graduated  measure  in  use  among  Ger- 
man pharmacists,  which  has  the  advantage  of  great  exactness  in  conse- 
quence of  its  narrow  diameter,  thus  rendering  the  vessel  very  desirable 
for  measuring  active  medicines. 

The  measures  ordinarily  oflered  for  sale  are  so  frequently  inaccurately 
graduated  that  they  should  all  be  tested  before  being  employed.  This 
IS  best  done  by  having  a  series  of  pipettes  of  the  sizes  capable  of  con- 
taining, in  the  bulb  and  portion  of  the  neck,  which  must  be  of  small 
calibre,  respectively  one-half  fluidounce,  one  fluidounee,  four  Huid- 
ounces,  and  eight  fluidounces ;  these  flasks,  when  carefully  counterpoised 
<m  a  delicate  balance,  should   have   weighed   into   them   respectively 
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227.84  grains,  455.69  graiaa,  1822.77  grains,  and  3645.55  ^ne  of 
distilled  water  at  60°  Fahr.  The  place  to  which  the  liquid  filb  the 
measure  on  the  neck  should  be  carefully  marked  with  a  file,  observing 
first  to  add  a  minute  drop  of  a  solution  of  bichloride  of  mercury  in 
alcohol,  which  secures  a  perfectly  level  suriace  to  the  liquid.  For 
smaller  measures  we  need  a  tube  of  veiy  uniform  calibre,  of  about  one- 
quarter  inch  in  diameter,  which  should  be  closed  at  one  end,  then  coun- 
terpoised as  before  explained  :  into  this  four  and  three-quarter  grains 
of  distilled  water  at  60°  Fahr.,  the  nearest  approximate  weight  to  five 
minims,  should  be  weighed,  and  the  place  marked  with  a  file ;  the  same 
quantity  of  water  should  again  be  added,  and  the  level  marked.  This 
snould  be  repeated  until  twelve  weighings  have  been  noted ;  with  this 
the  minim  measures  and  the  email  divisions  of  a  graduated  measure 
m^  be  tested. 

Hodgson's  improvement,  which  consists  of  a  moulded  meastu^  of 
precisely  uniform  size,  is  spoken  of  in  the  chapter  on  metrolt^. 

Mtnim  Measures, — For  the  division  of  a  fluidrachm,  the  minim 
measure  is  employed.  This  is  usually  an  upright  cylinder  of  glass, 
p.  „o  with  a  lip  at  one  extremity,  and  a  glass  pedestal  at  the 
other,  and  is  graduated  from  sixty  minims  (one  flui- 
drachm) to  five  minims.  The  kind  used  in  fitting 
saddle-bags  and  physicians'  pocket-casra  is  made  of  glass 
tube  with  or  witliout  a  foot,  and  does  not  occupy  more 
sjace  tban  an  ordinary  foij  tube  vial.  The  inconven- 
ieuce  of  employing  a  measure  of  this  kind  has  led  to  the 
use  of  drops  in  prescription,  instead  of  minims,  and  as 
essential  oils  and  spirituous  liquids  drop  so  differently 
from  aqueous  liquids,  and  as  the  same  liquid  drops  very 
differently  from  different  vessels,  great  discrepancies  oo- 
ciir,  unless  the  dispenser  sufficiently  understands  and 
obser%'e3  the  distinction.  (See  tables  of  approximate  ^ 
measurement  in  next  chapter.) 

Tin  Measures. — Tin,  but  preferably  tinned  copper,  measures  of  half 
pint,  one  pint,  or  two  pints  capacity,  will  be  found  veiy  useful  to  the 
dispensing  physician,  and  indispensable  to  the  pharmacist.  They  may 
be  used  for  water,  alcohol,  syrups,  and  most  tinctures,  whenever  the 
full  quanti^  they  will  contain  is  prescribed. 

Graduated  measures  of  block  tin,  having  ridges  on  their  inner  sur- 
faces marking  the  quantities,  are  much  used  by  Gerraau  pharmacists, 
and  are  well  adapted  to  many  purposes,  though  rarely  kept  by  dealers 
in  chemical  ^rares  in  this  country. 

MOKTARS. — Mortars  are  necessary  in  so  many  processes  of  pharmacy, 
as  to  be  among  the  most  important  items  of  an  outfit.  I  shall  describe 
the  kinds  usually  sold,  with  their  different  uses,  leaving  to  the  physi- 
cian the  choice  of  one  or  more  varieties,  according  to  circumstances. 

Wedffeu'ood  mortars  are  largely  manufactured  in  England,  and  an 
inferior  quality  of  similar  ivare  has  been  made  in  this  country.     They 
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differ  eomewhat  in  their  texture,  though  designed  to  have  sufGcient 
roughaess  or  grit  to  adapt  them  to  the  powdering  of  subetances  by  trit- 
uration. The  best  varieties  are  glazed  enough  to  prevent  their  absorb- 
ing or  becoming  permanently  stained  by  chemicals  triturated  in  them, 
and  yet  are  not  bo  smooth  as  to  allow  substances  to  slip  about  instead 
of  Ming  retained  under  the  pestle.  At  least  one  good  wedgewood 
mortar  is  necessary.     It  should  be  of  the  shape  indicated  in  Fig.  39, 

Fig.  39. 


Fig.  40. 


slightly  hollow  in  the  middle  of  its  base,  so  that  it  will  stand  firm  dur- 
ing the  process,  and  furnished  with  a  eood  lip.  The  pestle  should  be, 
in  shape,  precisely  adapted  to  the  iatenor  surface  of  the  mortar ;  neither 
flattened  nor  pointed  at  its  lower  extremity.  As  the  laiger  sized  pestles 
always  consist  of  two  pieces,  a  wooden  handle,  and  the  romjded  portion 
which  is  of  wedgewood  ware,  care  should  be  taken  to  have  the  connec- 
tion between  them,  which  is  made  with  cement,  perfectly  tight.  When 
they  become  loosened,  they  may  be  secured  by  a  cement  made  of  resin, 
two  parts ;  yellow  wax,  one  part ;  and  Span- 
ish brown,  three  parts ;  melted  together  by 
heat. 

For  the  purpose  of  solution,  a  porcelain 
mortar  is  convenient ;  such  are  frequently 
more  shallow  than  the  wedgewood  variety. 
They  are  perfectly  smooth  and  highly  glazed, 
and  are  not  liable  to  be  stained  by  chemical 
substances  dissolved  in  them.  They  will 
also  be  found  convenient  in  preparing  such 
ointments  and  cerates  as  require  to  be  intro- 
duced into  a  mortar,  being  more  readily 
cleansed  than  wedgewood  ware.  The  one  shown  in  Fig,  40  has  a  pestle 
of  the  same  material.    Mortars  which  have  been  staii^  sometimes  are 
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quiokly  cleansed  by  using  a  small  quantity  of  chloride  of  lime  rubbed  into 
a  paste  with  water,  wlien  all  other  means  fail  to  remove  the  coloration. 

Glass  mortars  are  frequently  found  in  the  office  of  the  physician  and 
the  shop  of  the  apothecary.  Thcv  arc  too  soft  for  use  in  reducing  hard 
substances  to  powder,  but  are  adapted  to  forming  solutions  of  readily 
soluble  materials,  and  to  use  in  making  ointments.  The  small  sizes  are 
much  employed  in  fitting  up  medicine-chests  and  medical  eaddle-bogs. 
They  are  without  doubt  the  best  mortars  for  making  solutions  of  Uie 
stronger  alkaloids,  and  in  using  them  tlie  best  plan  is  to  place  the  mortar 
over  a  black  surface,  as  most  of  the  alkaloids  are  white  or  of  light  color, 
and  triturate  with  the  solvent  until  the  solution  has  been  effected. 

The  smoothness  which  occasions  substances  tt>  slip  about  under  the 
pestle  in  manipulating  witli  glass  mortars,  may  be  overcome  by  grinding 
fine  emery  ana  oil  of  turpentine  in  them. 

For  lai^  operations,  as,  for  instance,  in  making  sjmap  of  bitter 
almonds,  confection  of  roses,  or  mercurial  ointment,  a  marble  mortar  is 
most  convenient ;  a  perfect  block  of  hard  and  close-grained  marble  of 
requisite  size  is  cut  out  into  a  shape  adapted  to  trituration.  The  pestle 
is  made  of  hard  wootl,  or  of  the  same  material  fastened  upon  a  long 
wooden  handle,  which  may  be  projected  into  an  iron  ring  above,  secured 
properly  over  the  centre  of  the  mortar,  so  that,  while  the  operator  gives 
the  requisite  grinding  motion  to  the  lower  extremity  of  the  pestle,  the 
upper  IS  held  securely  in  its  place ;  the  use  of  this  is,  however,  restricted 
to  substances  neither  very  hard  nor  of  acid  properties. 

Mortars  of  the  kinds  above  described  are  not  adapted  to  contu.sing 
substances,  either  with  a  view  to  obtaining  powdei-s,  or  to  employing 
them  in  a  bruised  coudition.  If  used  for  this  purpose  they  are  very 
apt  to  be  broken  on  the  first  trial. 

For  contusion,  an  iron,  brass,  or  beU-mdal  mortar,  is  best  suited. 
Unlike  mortars  for  trituration,  these  are  somewhat  flattened  at  the 
bottom,  and  the  pestles  terminate  iu  a  flattened  ball ;  they  ai-e  tail  in 
proportion  to  their  diameter. 

The  laborious  process  of  [towdcring  drugs  is  greatly  facilitated  by  the 
emplojnnent  of  mills;  some  of  the  varieties  of  cotfee  and  spice  mills 
met  with  in  iron  or  hanlware  stores  are  exceedingly  useful  in  the  com- 
minution of  vegetable  substances  for  the  premration  of  tinctui-es,  infu- 
sions, etc.,  and  even  in  tlicir  reduction  to  powder ;  one  of  these  may  well 
form  part  of  an  outfit. 

To  tlie  physician  who  premres  his  ott-n  powdei-s,  one  or  more  sieves 
will  be  found  very  useful.  The  most  permanent  and  desirable  kind  is 
that  made  of  wire-gauze,  though  hair  and  bolting-cloth  sieves  ai-e  some- 
what less  costly ;  the  latter  answer  very  well  if  kept  clear  of  moths.  A 
sieve  ivith  a  covering  at  top  and  bottom  is  preferable ;  these  coverings 
should  l)e  made  of  leather,  secured  by  hoojw  of  tinned  iron  rather  than 
of  wood,  which  is  liable  to  warp  and  crack. 

\Vire  sieves  are  uumbei-ed  by  the  manufactm-ei-s  with  reference  to  the 
number  of  wires  in  the  linear  inch,  and  the  most  desirable  sizes,  with 
reference  to  the  preparation  of  tinctui-cs  and  infusions,  are  Xos.  20,  40, 
50,  and  60.  For  separating  jwwdere  to  be  taken  iu  substance,  tiie  very 
finest  sieves,  as  high  as  Xo.  SO,  are  most  desirable. 
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Spatuias. — Of  these  there  are  several  kinds.  The  plwn  steel  spatr 
nla,  or  palette  knife,  shown  in  Fig.  43,  is,  perhaps,  best  adapted  to  the 
general  purposes  of  dispensing.  In  selecting  them,  care  should  be  taken 
to  have  one  very  flexible,  and  another  quite  stiff,  while,  of  course,  they 
should  be  of  two  or  more  sizes.     The  balance  handle  spatula  (Fig.  42) 


Fig.  «. 


ia  also  useful  in  dispensing  operations,  being  geuerally  reserved  for  fold- 
ing powders,  and  for  other  neat  manipulations.  It  has  the  merit  of 
lying  on  the  table  or  counter  without  the  blade  coming  in  contact  with 
it,  a  convenience  when  employed  with  pill  masses  or  ointments.  Three- 
inch  spatulas  may  be  made  with  a  tapering  blade,  as  shown  in  Fig.  41, 
so  as  to  allow  of  their  being  introduced  into  rather  narrow- mouthed 
bottles,  such  as  are  usually  put  into  saddle-bags  and  medicine-chests. 

The  frequent  loosening  and  breaking  of  the  handles  of  spatulas  have 
led  to  an  improvement  in  their  manufacture,  which  consists  of  riveting 
the  pieces  of  which  the  handle  is  made  on  to  a  piece  of  steel  which  is  a 
continuation  of  the  bUde;  these  are  by  far  the  moet  durable  spatulas 
that  can  be  had. 

When  spatulas  are  broken,  the  remainder  is  often  converted  into  a 
most  serviceable  instrument  by  grinding  off  the  broken  end  to  the  shape 
of  the  original  end  of  the  spatuk.  This  is  very  usefiil  for  manipulating 
with  very  firm  extracts,  etc.  For  further  remarks,  see  paper  on  Uiis  sub- 
ject in  Froeeedinga  of  Avm;  Pharm.  Association  for  1865,  p.  242. 

A  knife-rest  made  of  a  piece  of  hard  wood,  one  side  being  half  an 
inch  higher  than  the  other,  and  having  a  piece  of  sheet  brass  on  each 
side  projecting  a  quarter  of  an  inch  above  the  upper  surface ;  this  pre- 
vents the  knife  from  soiling  the  counter  or  coming  in  contact  with  any 
matter  that  may  be  on  the  counter,  and  thus  introducing  foreign  sub- 
stances into  a  mixture. 

Spatulas  of  glass,  ivory,  and  bone  are  sometimes,  though  rarely,  eni- 
ployctt.  They  are  useful  in  manipulating  with  corrosive  substances 
which  would  act  upon  steel,  and  are  especially  adapted  to  manipula- 
tion.-i  with  ointment  of  nitrate  of  mercury,  and  certain  other  ointments, 
though  well  replaced  by  an  easily  prepared  wooden  at«usil. 

A  pill  tile  (Fig.  44),  made  of  porcelain  or  queensware,  ia  useful  in 
preparing  certain  ointments  and  pills.  Tiles  are  made  of  various  sizes, 
and  arc  sometimes  graduated,  as  seen  in  the  drawing,  to  facilitate  the 
division  of  masses  into  twelve  or  twentv-four  pills. 

Fig.  45  shows  a  little  implement  adapted  to  rolling  a  pill  mass  on 
the  tile  or  pill  machine ;  it  is  made  of  wood,  and  furnished  at  a  very 
inconsiderable  cost. 

The  division  of  pill  masses  is  best  accomplished  by  the  use  of  the 
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madune  shown  in  Figs.  46  and  47.    These  may  be  made  of  wood  or  of 
brass,  and  adapted  to  siees  of  pills,  and  to  making  one  or  two  or  more 


Wooden  pill  machine. 


dozen  pills  at  one  time.  In  selecting  them,  care  should  be  taken  that 
they  have  been  so  manufactured  as  to  cut  the  mass  with  precision,  which- 
ever way  the  roller  is  applied ;  most  of  those  heretofore  manufactured 


Brass  pill  macblnc. 

have  been  defective  in  this  respect.  Those  manufactured  by  Wirz,  of 
Philadelphia,  are  the  most  perfect  I  have  seen.  The  mode  of  using  the 
machine  is  described  in  the  chapter  ou  Pills. 

A  pill  machine  patented  by  Sir.  Wilson  claims  to  be  an  improvement, 
by  enabling  the  operator  to  make  pills  of  various  sizes  by  elevating  the 
guides  at  the  sides  of  the  machine,  thus  forming  a  thicker  or  thinner 
cylinder,  out  of  which  to  make  the  pills  ;  the  defect  in  the  machine  is, 
that,  while  the  cylinder  of  mass  varies,  there  is  no  correspondent  varia- 
tion in  the  size  of  the  cutting  plates ;  as  one-fourth  inch  cutters  require 
a  cylinder  of  mass  one-fifth  of  an  inch  in  diameter,  so  must  any  cliange 
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47 


e  accompanied  with  a  corresponding  change  in 


Fig.  48. 


in  the  Bize  of  the  mass  h 
the  ditteiB. 

The  funnel,  sometimes  called  tunnel,  ia  an  article  of  eveiy-day  use  in 
the  diBpensing  shop  or  office,  as  well  as  in  the  lab- 
oratory. A  porcetain  or  we^;ewood  funnel  is  rep- 
resented by  Fig.  48.  The  sides  should  be  ^jaight, 
and  at  an  angle  of  60°  to  each  other.  The  tube 
should  be  smallest  at  its  lowest  extremity,  and 
should  have  one  or  more  grooves  upon  its  outer 
surface,  to  allgw  of  the  egress  of  air  irom  a  bottle, 
into  the  mouth  of  which  it  is  fitted.  Funnels  which 
are  grooved  on  their  inner  surface   are   generally 

S referred  for  filtration,  as  allowing  a  more  ready 
ownward  pass^e  of  the  liquid,  especially  when 
the  plmn  filter  ia  employed.  They  may  be  made  of 
glass,  porcelain,  Berlin  or  queensware,  vulcanized 
rubber,  and  tin;  those  of  glass  are  generally  fur- 
nished physicians  in  their  outfits ;  but  the  porcelain 
variety  is  far  lees  liable  to  breakage,  and  is  equally  cleanly. 

A  very  simple  but  useful  improvement  in  glass  funnels  has  been  made 
of  late  years  oy  grinding  the  smaller  end  of  the  neck  off  to  an  angle, 
as  represented  in  Fig.  49.  The  liquid  follows  the  neck 
to  the  lowest  point,  and  does  not  nave  the  tendency  to 
flow  back  and  close  the  space  between  the  bottle  neck 
and  the  tube  of  the  funnel.  For  filtering  volatile  liquids 
the  upper  edge  of  the  funnel  should  be  ground  to  a  level 
surface  by  nibbing  on  a  flat  stone  with  some  fine  emery ;  ^ 

this  renders  a  piece  of  plate  glass  a  tight  cover  when     improved  siaa 
placed  properly  over  it.  "'""^■ 

Gutta-percha  or  vulcanized  rubber  has  the  advantage  of  lightness  and 
durability,  and,  not  being  affected  by  acids,  leaves  nothing  to  desire  for 
the  manufacture  of  a  permanent  funnel. 

The  displacement  apparatus  recommended  in  the  previous  editions  of 
this  work  as  almost  indispensable  to  the  pharmacist  and  physician,  may 
be  well  replaced  by  a  funnel  in  almost  every  small  operation.  For 
details  of  the  mode  of  preparing  displacement  tubes  extemporaneously 
and  managing  the  process,  see  the  chapter  on  Displacunent  or  Percola- 
tion. 

One  or  more  evaporating  dishes  of  Berlin  or  fine  porcelain  ware,  and 
a  porcelain  cup  (Fig.  51),  will  be  found  convenient  in  the  preparation 


The  poroelain  funn^ 
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Fig.  60. 


Fig.  51. 


Fig.  62. 
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of  many  of  the  galenical  and  most  of  the  chemical  preparations  appro- 
priate to  the  office  or  shop.  These  dishes  are  of  different  prices,  aocord- 
ing  to  quality,  aod  range  from  the  two-gallon  to  the  one  ouidounce  aize. 
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In  parifying  aiUne  snhetances,  such  as  chlorate  of  potassium,  chloride 
of  amiDooiDni,  eta.,  evaporating  dishes,  the  bottoms  of  which  are  pierced 
with  Domerous  holes,  wilt  l^e  found  very  useful  in  saving  much  time  in 
dn'ing. 

HieJIask  (Fig.  53)  u  a  cheap  and  convenient  implement  for  small 
operatiotn  re<]uiriiig  heat,  and  especially  for  forming  Golutions  of  saline 
ingredients. 
Rg.  63.  Fig.  54.  "^g  t^p^  (fig.  54),  or  a  retort  stand, 

sold  by  dealera  in  apparatus,  should  not  be 
forgotten,  as  being  neccasaiy  to  the  conven- 
ient use  of  the  forgoing, 

Mala. — The  physician's  outfit  usually 
contains  from  half  a  gross  to  a  gross  of  pre- 
scription vials,  varying  in  size  from  f^viij  to 
{^^.  As  more  of  the  smaller  sizes  are  i^ed 
than  of  the  others,  it  is  desirable  to  have 
about  the  following  proportions  in  a  gross:  One  dozen  f^viij,  onedozen 
Rvj,  two  dozen  i^iv,  three  dozen  15ij,  three  dozen  f^,  two  dozen  i^, 
though  usually  a  larger  number  of  the  two  smaller  sizes  are  introduced 
at  the  expense  of  the  three  largest  sizes.  The  vials  for  prescription 
which  combine  convenience  in  wrapping,  neatness  of  appearance,  are 
those  commonly  known  as  French  square,  and  excepting  the  J-ounoe 
and  two-ounce,  which  are  better  when  the  width  is  double  the  thickness, 
am]  known  among  the  manufacturers  as  long  "  blakes,"  these  give  the 
greatest  facili^  for  labelling  as  an  increased  surface  is  prKjented.  Sev- 
eral of  the  larger  sizes  should  have  wide  mouths,  for  convenience  in 
bottling  solid  substances,  and  also  to  adapt  to  the  displacement  apparatus. 
A  f*;w  vials  of  half-drachm,  one  drachm,  and  two  drachms  cawicitv 
are  very  desirable  for  articles  dispen.^  in  these  small  quantities,  v  iab 
in  c()mmerce  arc  classified  as  nint,  German  flint,  and  green  glass ;  as 
flut(Ml  and  plain ;  and  as  long  and  short.  Flint  vials  are  cousiderably 
more  exjwnsive  than  the  groon ;  though  they  are  far  more  elegant  for 
pnwription  puriH>se8.     Tney  are  geneially  made  in  a  mould. 

Tin;  Hliajie  of  the  lip  is  one  of  the  most  important  considerations  in 
the  selwtion  of  vials ;  if  the  lip  is  too  narrow  or  roimded,  a  constant 
soiinf  of  annoyance  will  occur  from  the  liquid  tri<'klinj!;  down  the  neck 
and  sides  of  the  vial  after  pouring  from  it,  and  it  will  be  impossible  to 
dn)ji  from  it  at  all.  Those  who  liave  the  I'rocenlinr/s  of  ilie  Amrrlean 
l'hariivi(vutip<d  Amodntion  at  hand  (vols,  xvii.  355 ;  xx.  90)  will  find 
several  pai»ers  upon  glassware,  which  will  give  information  upon  this 
whole  subject. 

A  few  colored  vials  may  be  advantageously  introduced  into  an  outfit 
for  use  in  disiM'nsing  solutions  of  nitrate  of  silver,  or  other  solutions 
decomposable  by  light.  Sonic  pharmacists  adopt  the  plan  of  disjKiising 
IwiLsoiioiis  prepanitions  and  liquids,  desifjiied  tor  external  use,  in  vials 
of  jxvuliar  8iiai»es  or  colors,  for  the  sake  of  distinction.  The  disad- 
vantages of  any  attemjit  to  sulwtitute  precautions  of  this  kind,  for  that 
constant  vigilance  in  rt^^ard  to  medieiues  which  is  the  only  safeguard 
of  the  public,  must  have  occurred  to  eveiy  person  of  experience. 


;vGoo»^lc 


Pig.  55. 

1  i 


Corks. — These  are  exceedingly  variable  in  quality ;  the  HOfteafc  and 
most  perfectly  shaped  varieties,  though  expensive,  are  so  far  preferable 
for  use  as  to  make  them  cheaper  in  the  end.  Ta- 
pering or  "  homceopathic "  corks  possess  the  advan- 
tage of  being  fitted  to  vials  of  varioiis  sized  necks  with 
great  facility,  and  if  sufficiently  "  velvety,"  will  bear 
tiirusting  tightly  and  securely  into  their  place.  These 
remarks  are  equally  true  of  the  lai^r  sizes,  called 
bottle  corks;  of  tfiese  we  have  pint  corks,  quart 
corks,  demijohn  corks,  and  flat  or  jar  corks,  the  last 
being  used  chiefly  for  wide-mouth  packing  bottles 
and  earthen  jars.  There  is  a  variety  called  "citrate 
corks,"  introduced  since  the  invention  of  dtrate  of  magnesia  solution^ 
very  uniform  in  size  and  quality,  and  an  improvement  on  the  ordinaty 
pint  corks.  It  is  well  to  be  supplied  with  a  few  of  these,  though 
vial  corks  constitute  by  far  the  largest  proportion  of  the  number 
required. 

Among  the  numerous  gum-elastic  implements  which  have  come  into 
use  within  a  few  years  are  suitably  shaped  stoppers,  adapted  to  bottles 
of  various  sizes.  These  are  not  liable  to  the  same  objections  which 
apply  to  corks ;  they  are  not  acted  upon  by  the  strong  acids  or  alkalies 
nor  by  iodine.  They  are,  however,  comparatively  expensive,  and  their 
surface  is  not  so  well  adapted  to  the  purpose  as  the  soft,  velvety  surface 
of  cork. 

Paper  of  different  kinds  should  not  be  overlooked  in  making  up  an 
outfit.  The  most  useful  ia  dru^st's  white  wrapping-paper,  which 
should  be  line  without  being  heavy  or  spongy  in  its  texture ;  it  should 
not  crack  at  the  edges  when  turned  over  sharply ;  this  paper  is  that  sold 
to  printers  ordinarily ;  it  should  be  well  calendered,  so  that  the  various 
materials  will  not  adhere  to  it.  The  sizes  met  with  in  commerce  are 
medium,  about  19x24  inches,  and  double  medium,  24X38  inches. 
Papers  for  dispensing  powders  can  be  had  already  cut  to  the  size 
desired,  put  up  m  packages  of  1000  each,  at  a  leas  prioe  than  paper  can 
be  ordinarily  bought  and  cut,  thus  saving  time  and  having  a  paper  of 
more  sightly  appearance.  For  directions  in  regard  to  dividing  the 
sheets,  ^r  dispensing  medicines  in  packages,  see  (£apter  on  Dispensing. 

Filiering  papa-  should  be  without  color,  and  of  a  porous  texture,  and 
yet  sufficiently  firm  to  sustain  the  weight  of  the  liquid  placed  upon  it. 
The  market  is  now  freely  supplied  with  a  superior  article  in  cutnilar 
sheets,  called  French  filters.  Swedish  filtering  paper  is  the  very  best, 
and  is  preferred  for  analytical  processes ;  it  is,  however,  too  expensive 
for  common  use  in  the  shop. 

Envelope  paper,  though  not  white,  and  hence  seldom  used  for  ordinary 
dispensing  purposes,  ia  extremely  useful  as  an  outer  wrapper  to  packages 
requiring  additional  security. 

jFanoy  paper,  employed  for  capping  corks,  or  as  a  very  nice  outer 
wrapping  to  packages,  is  recommended  to  those  who  desire  to  practise 
neatness  and  elegance  in  dispensing.  liti-foil  is  also  required  for  cov- 
ering jais  of  ointment,  and  deliquescent  powders.  Paraffin  paper  is  also  of 
4 
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great  Bervice  in  wrapping  articles  that  are  deliqnesoeat,  greasy,  or  liable 
to  cohere. 

Pm  Soxes. — These  are  of  three  kinds :  let.  Paper  pill  boxes,  adapted 
to  dispensing  pills.  2d.  Wooden  pill  boxes,  or  chip  boxes,  made  of 
shavings,  and  best  suited  for  ointments,  confections,  etc. ;  of  this  article, 
a  very  beautiful  style  is  imported  from  England,  which  commands 
nearly  double  the  price  of  the  American  kind.  The  most  perfect  chip 
box  yet  produced  is  that  made  by  rolling  a  thin  shaving  of  wood  around 
a  stfiel  mandrel,  and  coating  the  surface  of  the  shaving  with  glue ;  when 
this  has  set,  a  second  shaving  is  glued  upon  the  first,  the  giaiu  being 
reversed ;  after  drying,  the  bottom  and  top,  both  of  double  thicknesses 
of  shaving  glued  together,  are  glued  into  their  places ;  this  box  Is  im- 
pervious to  grease  and  varnish,  and  will  resist  much  hard  handling. 
3d.  Tiu-ned  boxes,  which  have  been  recently  introduced  for  dispensing 
pills,  and  are  certainly  more  substantial  than  either  paper  or  ciiip  boxes. 
They  do  not,  however,  serve  so  good  a  purpose  for  ointments ;  the  bot- 
tom, being  cut  across  the  grain  of  the  wood,  soon  becomes  saturated  with 
the  grease,  and  soils  everything  it  is  set  upon.  When  these  boxes  are 
used  for  ointments,  they  should  be  lined  with  a  good  coating  of  glue, 
put  on  hot.  Pill  boxes  are  usually  sold  by  the  dozen  nests,  wrapped  in 
paper.  Sometimes  a  nest  contains  three,  and  some- 
Fig.  66.  times  four  boxes,  ranging  from  about  an  ounce 
^; —  — "i;;^  Capacity  to  one-fourth  that  size.  A  new  pattern  of 
p.                  '^     paper  pill  box,  i-ecently  introduced  in  the  oest  phar- 

i^ ^^1      maceutical  establishments,  is  here  figured.  It  is  made 

^^.    ...  ..^  with  a  shoulder;  the  top  and  bottom  overlap  the 

Meok  pill  boiot  ^i_    ,  , .  r  L     1^  J    ■       i_  j'^ 

edges,  so  that  they  cannot  be  lorced  m  by  ordinarj- 
pressure.  The  diameter  being  large  ia  proportion  to  the  depth,  they 
are  conveniently  carried  in  the  waistcoat  pocket. 

Sometimes  a  nea^'y  box,  made  of  cardbc«rd,  which  has  been  lined  ^vith 
tin-foil,  is  used  advantageously  for  dispensing  powders  containing  vola- 
tile oils,  although  wide-moutlied  bottles  are  preferable  for  this  purpose. 
Boxes  lined  with  silver  paper  and  partitioned  are  desirable  for  dispensing 
suppositories.  Powders,  when  directed  to  be  divided  into  dfsca,  should 
be  dispensed  in  boxes  of  a  size  suitable  to  the  number  of  powders,  and 
the  quantity  of  material  in  each  powder ;  these  are  best  made  of  card- 
board, and  the  inner  aides  of  the  boxes  are  prolonged  to  reach  to  the 
under  side  of  the  lid,  ^e  sides  of  which  are  flush  with  the  outer  surface 
of  the  sides  of  the  box. 

The  physician  should  provide  himself  widi  a  tin  ease,  in  the  shape 
of  a  closed  cj-linder,  in  which  (o  carry  his  gum  catheters  and  bougies, 
and  another  for  adhesive  plaster  cloth,  «-nich  othenvise  is  liable  to 
become  useless  in  our  climate. 

In  severe  illness,  and  especially  after  confinement,  patients  are  fre- 
quently so  situated  as  to  be  unable  to  be  moved  without  great  inconven- 
ience and  danger,  and  a  variety  of  urinals  and  bed-pans  have  been 
contrived.  "Mc  slipper"  made  of  tin,  upon  the  plan  of  Dr.  Josl  War- 
rington, is  adapted  to  the  use  of  females,  and  is  certainly  an  improve- 
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meat  upon  any  contrivance  for  the  purpose.     It  is  of  precisely  the  shape 
best  adapted  to  slip  in  between  the  thighs  and  under  the  lower  extremity 


Slipper  bed-pon.  Covered  bed-pan. 

of  the  back,  without  pain,  and  to  receive  the  evacuations,  whether  alvine 
or  urinal,  without  the  danger  of  soiling  the  sheets. 

The  bed-pan  of  planished  tin,  Fig.  58,  is  a  wedge-shaped  receptacle 
neatly  covered  by  a  movable  lid,  while  tite  tubnle  is  effectually  closed 
by  a  brass  screw,  facilitating  the  complete  closure  of 
the  apparatus  till  its  removal  from  the  apartment.  Fig.  GS, 

Among  the  useful  additions  to  the  physician's  and 
pharmacist's  outfit  b  the  pamphlet  case  here  figured. 
It  consists  of  a  tin  case  of  the  size  of  a  large  octavo 
volume,  adapted  to  receiving  and  preserving  the  jour- 
nals and  other  unbound  publications,  which  will  ac- 
cumulate on  the  hands  of  any  one  who  is  properly 
alive  to  the  current  literature  of  his  profession.  By 
having  several  of  these,  one  can  be  appropriated  to 
each  of  the  periodical  issues,  and  one  reserved  for 
the  occasional  pamphlets,  price  currents,  etc.  At  the  pamphlet  case, 
end  of  the  year,  their  contents  may  be  sent  to  the 
binder,  or  tied  in  packages  and  laid  away. 

In  the  selection  of  implements  and  utensils  of  all  kinds,  it  should 
ever  be  remembered  that  those  of  the  most  durable  materials  and 
thorough  workmanship  are  the  most  economical,  giving  satisfaction 
while  in  use,  and  often  being  valuable  as  old  materi^  wheu  no  longer 
fit  for  the  purposes  for  which  they  wei-e  obtained. 

The  other  items  to  be  mentioned  are  a  few  pieces  of  fine  Turkey 
epouge  for  surgical  use,  and  one  for  the  inhalation  of  ether,  if  a  friend 
to  antesthesia  in  surgery  and  obstetrics ;  a  corkscrew,  a  ball  of  fine  linen 
twine,  a  pair  of  scissors,  a  few  coarse  towels  for  wiping  mortars,  a  tin 
cup  for  heating  liquids,  a  sheepskin  for  spreading  piasters,  etc. 

The  apparatus  and  furniture  here  described  are  such  as  mav  be  i-e- 
garded  as  necessary  to  the  outfit  of  a  country  practitioner,  I  shall  find 
occasion,  in  the  subsequent  parts  of  this  work,  to  refer  to  many  imple- 
ments which  it  would  be  superfluous  to  describe  in  this  place,  though 
frequently  included  in  the  outfit. 
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CHAPTER    II. 

ABBASOEMEyT  OF  CELLAR,  STORE-ROOM,  AND  LABORATOBT. 

THE  cellar  is  an  important  part  of  the  drug-store,  and  yet  some  phar- 
macists, from  tiieir  location,  are  debarrea  from  any  but  very  small 
underground  accommodations. 

If  £i^,  dry,  and  light,  the  cellar  will  supplement  the  ground  floor 
for  important  storage  and  laboratory  uses.  Besides  the  fuel,  the  ash- 
pit, the  soda-water  fountain,  and  ice-chest,  it  may  contain  the  screw 
press,  drug  mill,  mortar  for  contusion,  packing  material,  boxes,  shelv- 
mg,  drawers,  and  working  counter. 

In  some  of  the  city  stores,  where  the  va.hie  of  real  estate  prevents 
much  extension  of  the  ground  floor,  the  cellar  is  made  use  of  as  a  labo- 
ratory, being  extended  under  the  pavement  as  well  as  under  the  store. 
In  some  wholesale  establishments  a  steam-boiler,  steam-engine,  stills, 
evaporating  pans  with  stirrers,  also  blue-mass  mill,  plaster  machine,  or 
any  similar  apparatus  required  by  the  nature  of  the  business,  are  located 
in  the  cellar.  The  disadvantages  of  this  arrangement  are,  the  strong 
odor  of  the  evaporating  liquids  pervading  the  store,  the  jarring  motion 
from  the  proximity  of  the  machinery  when  in  use,  and  the  mcreased 
danger  of  an  accidental  fire  in  the  basement,  involving  the  destruction 
of  the  whole  building  and  its  valuable  contents. 

For  the  purposes  of  a  relait  business  carried  on  in  a  building  also 
occupied  as  a  dwelling,  a  suitable  portion  of  the  cellar  should  be  sepa- 
rated by  a  brick  partition  from  that  used  bv  the  family,  and  if  practi- 
cable vaults  should  be  dug,  one  for  the  coal-bins  and  the  other  for  the 
storage  of  highly  inflammable  liquids;  this  should  communicate  with 
the  cellar  by  a  passage,  and  a  direct  and  easy  ascent  should  be  provided 
to  the  street  and  to  the  store. 

Upon  the  shelves,  which  should  be  situated  in  the  coolest  part  of  the 
cellar,  and  lighted  by  gas  at  night  and  if  necessary  during  the  day, 
should  be  arranged  gallon,  half-^llon,  quart,  and  pint  packing  bottles, 
to  hold  the  fnii  quantities  of  the  respective  waters,  tinctures,  spirits, 
syrups,  fluid  extracts,  and  similar  preparations  which  the  demands  of 
the  business  require  to  be  made  or  bought  at  one  time,  so  as  to  replenish 
the  furniture  bottles  in  the  store.  To  prevent  the  dust  of  the  cellar 
from  settling  upon  the  lips  of  the  stock  bottles  in  the  cellar,  a  cap  made 
of  pasteboard  and  varnished  with  shellac  varnish,  so  as  to  be  imper- 
vious to  moisture,  should  be  placed  on  each  bottle,  covering  the  cork 
and  neck  and  resting  upon  the  shoulder  of  the  bottle.  It  will  be  im- 
possible, in  denizing  a  new  store,  to  make  exactly  the  quantities 
required,  and  in  the  developments  of  the  business  these  will  probably 
be  modified,  if  not  uniformly  increased.  In  the  absence  of  experience, 
the  best  rule  to  follow  as  to  quantities  is  probably  that  of  the  United 
States  Pharmacopoeia,  which  generally  directs  about  the  quantity  of  each 
preparation  appropriate  to  a  retail  store.    Doubtless  many  b^inners 
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have  found  their  first  outfit  to  last  much  longer  than  they  expect^,  but, 
on  the  other  haud,  it  is  very  promotive  of  business  to  have  enough  in 
atock  to  supply  any  unexpected  demand,  and  to  be  able,  without  delay, 
to  replenish  the  furniture  bottle  at  any  time  that  it  may  be  emptied. 
There  is  no  better  place  to  keep  this  class  of  goods  than  a  cellar  of  a 
low  and  nearly  uniform  temperature  the  year  roimd,  out  of  the  reach 
of  a  strong  sunlight,  though  not  so  dark  as  to  render  the  reading  diffi- 
cult 

The  drawers  and  other  receptacles  in  the  cellar  are  adapted  to  the 
extra  stock  of  sponges,  corks,  vials,  bottles,  jars,  and  similar  articles  for 
which  there  is  not  space  in  the  store.  In  the  cellar  the  different  sized 
vials  should  be  systematically  arranged,  the  shelves  for  each  size  being 
St)  located  that  those  in  most  frequent  use  should  be  most  accessible  ana 
of  the  lai^r  size,  as  tending  to  economize  time  in  putting  them  away 
when  received ;  each  of  these  shelves  should  have  covers  to  exclude  the 
dust  and  should  be  distinctly  marked  as  to  size  and  kinds. 

The  syrups  should  be  stored  near  the  floor,  as  that  is  always  the 
coolest  part  of  the  celUr,  especially  if  the  heating  of  the  store  ia  accom- 
plished by  a  heater  in  the  cellar,  which  is  now  considered  the  only 
desirable  method.  Here  baskets  of  sweet  oil,  boxes  of  Saratoga  and 
other  mineral  waters,  and  barrels  of  whiting,  rotten-stone,  and  the  like, 
may  also  be  kept — care  being  taken  not  to  encumber  any  unoccupied 
corner  with  materials  out  of  sight,  and  consequently  likely  to  be  for- 
gotten. 

The  cellar  need  not  be  plastered,  and  the  joists  will  then  afford  sup- 

Eirt  to  narrow  shelves,  nailed  on  to  their  lower  edge,  which  may  be 
belled  on  the  under  side,  so  as  to  be  easily  read  from  below.  These 
shelves  will  be  appropriate  depositories  for  such  vials  of  volatile  oils, 
syrup  of  iodide  of  iron,  jars  of  pomade,  and  duplicate  small  packages 
as  it  is  desirable  to  keep  out  of  the  light  and  heat  of  the  store.  Tne 
cellar  may  advantageously  contain  a  neater,  such  as  is  now  so  exten- 
sively introduced  into  basements ;  and  if  the  demands  of  the  store  and 
upper  rooms  are  moderate,  one  placed  in  a  central  position  in  the  cellar, 
tliough  designed  to  supply  warm  air  to  the  store  and  upper  rooms,  will 
diffiise  sufficient  warmth  around  it  to  take  off  the  dampness,  which  con- 
stitutes the  greatest  objection  to  an  underground  place  of  storage. 

In  cellars  and  vaults  the  labels  of  the  bottles  and  other  permanent 
receptacles  of  surplus  stock  should  be  written  with  black  varnish,  as 
they  are  not,  if  thus  marked,  liable  to  become  obscure  by  fading  as  when 
lettered  with  ink ;  and  the  moulding  of  the  paper,  in  me  absence  of  a 
better  material,  can  be  prevented  by  washing  it  with  a  solution  of  cor- 
rosive sublimate. 

Aa  a  general  role,  packages  of  chemicals  which  are  in  the  least  de- 
liquescent, or  of  v^etable  sub^ances,  whole  or  powdered,  unless  in  tight 
glass  or  metal,  are  unsuited  to  storage  in  the  cellar;  but  by  weather- 
boarding  the  walls,  or  lining  them  with  studding  and  lath  and  plaster, 
flooring  with  boards  laid  upon  joist,  and  ventilating  suitably,  and  warm- 
ing with  a  stove  or  furnace,  a  dry,  veiy  satisfactory,  and  comfortable 
store-room  and  laboratory  may  be  obtained  under  the  store. 

If  there  is  a  vault,  it  should  have  shelving  for  bottles  or  demijohns 
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of  ether,  Hoffmann's  auoclyDe,  benzine,  gasoline,  and,  if  the  cellar  is 
warm,  for  the  fruit  juioes  and  the  more  easily  fermentable  syrups,  and 
for  the  summer  supply  of  laid  and  certain  ointments  which  require  to 
be  kept  cold.  The  alcohol  barrel  and  any  carboys  of  acid  or  ammonia 
may  have  stands  under  the  shelving,  or  in  another  part  of  the  vault. 
As  it  is  not  desirable  to  introduce  artificial  light  into  the  vault,  bull's- 
eye  glasses  or  the  patent  vault  lights  may  be  advantageously  placed  in 
the  crown  of  the  vault  to  light  it  during  the  day,  and  a  similar  glass 
may  be  cemented  into  a  hole  pierced  in  the  wall,  which  will  supply  ar- 
tificial light  from  the  cellar  at  other  times. 

An  ice  vav&  or  chest  is  almost  indispensable  to  a  pharmaceutical  store 
in  the  climate  of  the  United  States.  If  carbonic  acid  water  is  sold  on 
draught,  the  ice  supply  is  of  sufficient  importance  to  claim  special  ar- 
rangements for  its  preservation,  and,  in  connection  with  this,  means  of 
refrigeration  for  fermentable  liquids  and  bottled  mineral  waters  should 
be  provided.  A  vault  communicating  with  the  cellar  and  mth  an 
opening  from  the  street  may  contain  an  ice  closet  such  as  is  shown  in 
Fig.  60;  it  is  provided  with  a  shoot  and  an  opening  from  the  street  for 
the  delivery  of  the  ice  into  a  box 
Fig.  60.  with  a  heavy  wooden  slat  floor  per- 

forated, or  on  a  slant,  so  that  the 
I  melted  ice  will  flow  oft'  as  soon  as 
produced.  Under  this  a  metal  or 
slate-lined  box  may  be  placed  to 
receive  any  articles  not  injured  by 
moisture  which  require  to  be 
brought  to  a  temperature  nearly 
approaching  the  melting-point  of 
ice.  Adjoining  the  ice-box  is  a 
Ice  vault  and  closet  closet  in  which  syniijs,  cream  to  be 

used  in  connection  with  the  soda- 
water  syrups,  iard,  and  any  preparations  which  require  to  be  kej)t 
uniformly  cold,  may  be  set  away  upon  shelves.  Slate  is  a  good  ma- 
terial for  lining  such  a  closet  and  ior  constructing  the  shelves.  There 
should  be  small  openings  between  the  ice-box  and  the  closet,  to  promote 
the  circulation  of  air.  There  may  also  be  a  pipe  connecting  witn  a  flue 
so  as  to  draw  in  a  current  of  air  from  the  ice  through  the  refrigerator ; 
but  this  will  increase  the  melting  of  the  ice,  which  b  generally  to  be 
guarded  against  Lai^  refrigerating  vaults  are  sometimes  constructed 
on  this  principle,  in  contact  with  ice-houses,  a  few  bricks  being  left  out 
near  the  bottom  of  the  partition  between  them ;  but  it  is  not  practirable 
to  keep  lai^  quantities  of  ice  under  the  pavement  in  the  city  from 
season  to  season.  A  lat^  bulk,  not  less  than  sixteen  feet  square  and 
nearly  the  same  depth,  is  considered  the  least  quantity  that  will  keep 
well. 

The  Pkaj-macetUical  Laboratory,  erected  for  the  manufacture  of  the 
varied  products  of  our  art  in  lai^  quantities,  to  meet  an  extensive 
wholesale  demand,  should  be  in  the  suburbs  or  manufacturing  quarter 
of  a  large  ci^,  or  in  some  readily  accessible  rural  district;  while  a  retail 
or  dispensing  store  requires  a  location  either  on  a  business  thoroughfare 
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where  it  can  attract  transient  custom,  or  in  the  midst  of  the  dwellings 
of  the  people ;  and  yet  in  some  instances  these  two  are  ao  far  combined 
that  a  laboratory  of  considerable  size  is  directly  attached  to  the  dispen- 
sing store. 

This  work  is  not  written  for  the  very  few  whose  aim  is  to  devote 
themselves  to  manufacturing  pharmacy,  or  to  one  or  other  of  the  numer- 
ous specialties  into  which  it  is  divided,  so  much  as  for  the  many  whose 
chief  business  is  to  retail  medicines  over  the  counter,  and  to  prepare  for 
their  own  sales  the  numerous  officinal  and  unofficinal  preparations  pre- 
scribed by  physicians  and  demanded  by  the  public. 

A  comprehensive  treatise  on  maDufacturiDg  pharmat^,  giving  the 
best  forms  of  apparatus  for  large  operations,  and  the  details  of  the 
muuerous  processes,  with  reference  to  economy  and  perfect  success,  is  a 
desideratum ;  but  it  would  pay  neither  the  author  nor  the  publisher  for 
the  great  labor  and  expense  it  would  involve,  because  it  would  not  meet 
an  extensive  demand. 

The  reader  will  be  more  profited  by  suggestions  as  to  the  arrange- 
ment of  an  apartment  for  producing  pharmaceutical  preparations  in 
such  quantities  as  are  demanded  by  a  dispensing  store.  The  location 
of  this  store  will  be  regulated  by  circumstances.  The  cellar  has  been 
already  referred  to  as  readily  accessible  from  the  store,  and  on  that  ac- 
count desirable ;  but  a  location  on  the  ground  floor  is  in  all  respects  to 
be  preferred,  and  the  top  story  is  the  next  in  eligibility;  here  all  noxious 
gases  and  the  disagreeable  vapors  given  off  in  evaporation  are  readily 
dissipated  without  annoyance,  and  in  case  of  accident  by  fire,  the  de- 
struction of  the  building  is  not  so  imminent. 

The  apartment  used  for  manufacturing  purposes  by  the  pharmacist 
will  be  much  less  extensive  than  a  laboratory  of  a  manufacturing 
chemist ;  indeed  it  is  rather  a  convenient  place  for  conducting  those 
heavier  processes  which  would  be  unsightly  and  tend  to  mar  the  neat- 
ness of  the  store — a  drying  closet  with  appropriate  trays,  over  which  a 
current  of  warm  dr}'  air  can  be  made  to  pass,  connected  with  a  flue,  is 
very  desirable,  a  convenient  place  for  all  the  utensils,  still,  syrup  kettles, 
measures,  and  funnels  that  are  required;  closets  in  which  the  percolators 
may  be  inclosed  while  the  process  is  going  on,  as  well  as  to  Iteep  them 
in  while  out  of  use.  The  still  condenser  and  their  appropriate  stands 
should  each  have  their  appropriate  place  in  this  apartment. 

The  press  for  preparing  fruit  juices  and  some  of  the  tinctures  should 
be  placed  here  in  such  a  way  as  to  be  convenient  to  use,  and  yet  not  to 
occupy  too  much  valuable  space,  the  larger  one  may  have  a  cover  and 
thus  serve  as  a  table  when  so  needed. 

In  the  event  of  locating  a  laboratory  up-stairs,  it  should  have  a  hateh- 
way  and  tackle  for  the  conve^'ance  of  heavy  packages ;  and  if  steam  is 
to  be  used  as  the  means  of  heating,  the  boiler  should  be  located  in  the 
cellar  on  the  ground  floor,  and  should  communicate  with  the  laboratory 
by  a  steam-pipe,  which,  with  the  water  supply,  ^vaste-pipe,  and  drip 
from  the  evaporating  pans,  should  run  inside  the  walls  or  up  and  down 
a  warm  air  fine,  so  as  to  avoid  the  danger  of  freezing  in  ^vinter.  The 
floor  ^ould  be  covered  by  tile  or  slate  set  in  cement,  and  should  slope 
in  the  direction  of  the  corner  in  which  the  ivaste-pipe  takes  its  origin ; 
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here  a  sink  may  be  let  into  the  floor  to  collect  the  drippings.  The  lab- 
oratory may  contain  a  kitchen  range  set  in  the  chimney,  with  a  ivater- 
back,  which,  in  the  absence  of  a  Bteam-boiler  in  the  cellar,  will  give  a 
limitied  supply  of  hot  water  for  use  wherever  needed.  To  the  store 
itself  such  a  ruige  is  a  useful  addition,  provided  there  is  room  to  locate 
it  out  of  sight  of  onstomers  and  in  connection  with  a  good  flue.    Fig.  61 


omtoiT.  Stovo  for  similar  uses. 

shows  a  good  range  for  pharraaceutiail  purposes.  It  furnishes  accom- 
modation for  two  vessels,  the  contents  of  which  can  be  kept  boiiiug  rap- 
idly, while  four  others  can  be  heated  to  different  temperatures ;  the  ovens 
at  either  side  will  enable  the  operator  to  desiccate  articles  at  the  same 
time.  In  the  absence  of  a  kitchen  range,  a  cooking  stove  will  serve  a 
good  purpose,  and  may  be  arranged  as  shown  in  Fig.  62,  The  top  will 
accommodate  four  ves.sels  at  one  time,  and  in  the  oven  a  number  of 
articles  may  be  gradually  dried  ;  a  sand-bath  can  be  readily  attached  to 
thb  by  causing  the  smoke  and  products  of  combustion  to  traverse  a  flat 
iron  pipe  before  reaching  the  chimney ;  upon  the  upper  side  of  this  pipe 
a  flange  is  turned  up  an  inch  or  t^vo  all  around,  in  n'hich  space  the  sand 
is  to  be  placed. 

Although  it  is  undesirable  that  the  laboratory  should  be  used  for 
general  storage,  yet  most  of  the  substances  to  be  employed  in  making 
the  various  prejiarations  should  be  near  at  hand.  If  practicable,  a 
store-room  should  adjoin  the  laboratory  and  communicate  with  it  by  a 
door,  otherwise  the  wall  on  at  least  one  side  should  be  lined  with  slielves 
of  sufficient  width  and  at  such  distances  apart  as  to  admit  of  2^Ilon,  1- 
gaIlon,and  ^^allon  bottles,  demijohns,  tin-cans,  and  stoneware  jars,  con- 
taining the  leading  articles  demanded  in  the  com-se  of  the  manufacturing 
processes.  The  products  will  mostly  be  stored  in  the  cellai-  when  com- 
plete, and  the  alcohol  supply,  where  received  in  bari'cls,  may  be  emptied 
into  cans  and  apportioned  between  the  cellar  and  laboratory.  The  alco- 
hol distillates  collected  in  the  pnx^ss  of  concentration  of  extracts  and 
fluid  extracts,  suited  only  to  the  same  use  again,  will  each  need  a  sejiarate 
can  or  bottle.  If  the  cheap  mineral  acids,  ammonia,  or  glycerine  are 
purchased  in  carboys,  they  may  be  placed  under  the  shelving  on  a  plat- 
form elevated  about  fifteen  in«ies  from  the  floor.  A  barrel  of  su^rwill 
be  needed,  and  should  have  an  appropriate  place  allotted  to  it.  Besides 
a  counter  like  that  already  figured  on  page  35  (which  may  be  greatly 
extended),  there  should  be  one  for  weighing,  on  which  the  laboratoiy 


;vCoO»^lc 


OBLLAB,    STORE-BOOH,   AND     LABOBATOBY, 


57 


scales  ^ould  be  kept.  Processes  in  which  fluids  are  used  shonld  be 
separated  from  those  requiring  perfect  dryoess ;  in  fact,  the  folding  of 
Seidlit2  powders,  the  putting  up  of  toilet  powders  and  dentifrices,  and 
similar  operations,  which  arelai^y  pursued  in  some  stores,  are  unsuited 
to  the  laboratoiy. 

Heavy  percolators  should  stand  on  separate  frames,  and  be  supported 
by  iron  bolts  fastened  firmly  to  the  aides  and  resting  in  holes  in  the 
frames,  just  high  enough  to  allow  of  conveniently  packing  them,  with 
room  to  draw  on  the  peroolate  below.  This  permits  their  being  inverted 
when  tlie  percolatiou  is  complete.  A  lai^  box,  suitable  for  convenient 
removal,  should  be  always  at  hand  for  the  reception  of  debris,  which  will 
rapidly  accumulate ;  into  this  the  ashes  and 
Kweepmgs  may  be  thrown;  and  a  separate 
barrel  for  broken  glass  will  bring  a  small 
revenue. 

Fig.  63  shows  a  carboy  and  siphon  ar- 
rangement invented  by  Charles  Bullock,  of 
Philadelphia,  for  drawing  o£f  acids,  ammo- 
nia, and  other  liquids. 

This  arrangement  consists  of  a  cap  of  stout 
sheet  caoutchouc  with  two  apertures,  which 
Meprolonged  into  small  tubes,  one  of  a  size 
sufficient  to  permit  the  siphon  tube  to  pass. 
The  other,  through  which  a  small  tube  passes 
a  few  inches  into  the  neck  of  the  carboy,  is 
smaller.  The  cap  is  fastened  air-tight  around  both  tlie  tubes,  and 
covers  the  outside  of  the  neck  of  the  carboy,  around  which  it  also  is 
fastened  air-tight  Upon  blowing  steadily  into  the  small  tube,  a  pressure 
is  exerted  on  the  surface  of  the  liquid,  and  it  finds  exit  through  die 
siphon,  which  continues  in  action  until  stopped  by  some  appropriate 
cause. 

The  apparatus  figured  below  is  much  more  easily  worked,  requiring 
no  exertion,  and  does  not  fill  the  ur  with  the  fumes  of  the  acid  while 
it  is  being  used. 

Fig.  63J. 


Carbor  siphon. 
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CHAPTER    I. 

ON  FITARMACOP<mAS. 

EVER  siQoe  medicine  has  been  cultivated  as  a  liberal  profession  the 
necessity  has  been  increasingly^  recognized  of  definite  and  authorita- 
tive standards  to  regulate  the  strength  and  purity  of  medicines ;  hence  the 
adoption  of  Pharniacopceias.  In  most  European  countries  the  Pharma- 
copceias  have  the  authority  of  law,  being  edited  by  learned  men  appointed 
to  the  service  by  the  respective  governments.  In  the  United  States,  where 
the  State  and  national  governments  interfere  but  little  with  professional 
pursuits  further  than  to  grant  acts  of  incorporation  to  organizations  repre- 
senting the  several  professions,  the  Pharmacopoeia  originates  with  the  med- 
ical and  pharmaceutical  colleges.  Although  each  country  possessing  a 
Pharmacopeia  properly  gives  preference  to  its  o^vn,  the  mixed  character 
of  the  floating  population  in  all  countries  requires  some  amuaintance  on 
the  part  of  well-educated  pharmacists  with  the  ofiicinal  stanaards  of  other 
countries.  A  universal  Pharmacopeia  is  a  compendium  of  all  the 
Pliarmacopoeias  for  comparison  and  reference  to  formulas  and  synonyms. 
The  last  issued  is  that  of  Jourdan,  published  in  Paris,  1828.  In  it  are 
formulas  from  more  than  thirtj-  Pharmacoposias,  nearly  all  of  which  are 
national,  a  few  only  being  limited  to  military  or  hospital  purposes. 
Some  of  these  have  since  been  consolidated,  as  the  London,  Ediuburgh, 
and  Dublin  into  the  British.  The  more  important  of  these  existing, 
omitting  these  three,  are  given  in  the  following  list,  with  their  dates : — 

List  of  Pkcirmaeopfelm. 
Tbe  Phumacopcelu  denoted  by  the  asterisk  *  have  been  Buperseded  by  the  Oennan. 

Pharmacopoeia  Austciaca       ....  Vienna. 

1792.    Pharmacopoeia  Amstelodamensis  Nova        .  Amsterdam. 

1830.    Pharmacopoeia  Batava Amsterdam. 

1659,     Pharmacopoeia  Bavarica         ....  Munich.* 

1866.    Pharmacopoeia  Bel^ca La  Have. 

1868.    Pharmacopceia  Damca Copenhagen. 

1777,    Diepensatorium  Pharmaceuticum  Brunavi- 

cence Brunswick.* 

Pharmacopoeia  Hispana         ....  Madrid. 
1866.    Codex  Medicamentarius  sive  PhormocopcBia 

Gallica Paris. 

1825.    Pharmacopoeia  Ferrareae       ....  Padua. 

1850.    Pharmacopceia  Fennica  ....  Abo. 
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1791.    Fhftrmacopceia  Fuldenae        ....  Frankfort  sar  le  Main.* 

1780.    FbArmaoopoeia  Qenevemis  (Swiss)  Geodve. 
1804,    Pharmacopoeia  Pauperum  in  usum  Instituti 

Clinica  Hainbergeneis.     (Not  in  use.)        .  HambouK. 

1831.    Pharmacoposia  Hanoverana  ....  Hanover," 

1827.    Diepensatorium  Electorale  Heesiacum  .  Marboui^.* 

1794.    Dispensatorium  Lippiacum  genio  Modemo  - 

Accommodatum Lenigo,* 

1801.     Pharmacopceia  Oldenbei^ca  ,        .        .  Oldenbeig.* 

1826.    Pharmacopoeia  Lusitanica      .        .        .        .  ■  Lisbonne. 
1764.    Dispensatorium    Medico    Pharmaceuticum 

MatinatuB Manheim.* 

1817.    Pharmacopceia  Rcgni  Polonise       .  .  Varaovie.* 

1822.    Phftrmacop<eia  Castrensis  Boruseica      .        .  Ktenigsbur^.* 

1862.     Pharmacopteia  Borussica       ....  Berlin.* 

Piiarmacopceia  Rossica Bt.  Petersburg. 

1887.    Pharmacopceia  Saxonica        ....  Dresden.* 

1773.    Pharmacopceia  Sardoa .Turin. 

Pharmacopuiia  Suecica Stockholm. 

1847.    Pharmacopceia  Wurtembei^ca     .        .        .  Stutteard.* 

1796.    Pharmacopceia  Herbipolitana        ,        .        .  Wurzbourg.* 
1815.     Pharmacopceia  in  ueum  Noiacomii  Militaria 

Wurzbut^enaia WurKbourg. 

1870.     Pharmacopoeia  Norwegica     ....  Christiania. 

1872.    Pharmacopoeia  Helvetica. 

1872.    Pharmacopoeia  Gco-manica     ....  Berlin. 

The  mere  enumeratioD  of  the  dilTeretit  Pharmacopceias  will  show 
the  great  Dccessity  there  existe  for  one  which  shall  have  a  quasi  legal 
authority  in  a  country  the  population  of  which  is  so  mixed  as  that  of  the 
Uuited  States,  and  it  also  demonstrates  the  impossibility  of  having  all 
the  formulas  of  the  various  Pharmacopoeias  consolidated  into  one  for 
ourselves.  The  Pharmacopoeia  is  not  to  be  looked  to  as  a  guide  to  nov- 
elties in  Pharmacy,  but  as  an  authoritative  rule  by  which  to  prepare 
those  remedies  whi(^  time  and  experience  of  the  medical  and  pnanna- 
ceutjcal  professions  have  determined  to  be  of  such  utility  as  to  deser\-e 
a  place  in  the  national  code  of  medical  formulte. 

The  origin  and  manner  in  which  our  own  Pharmacoptsia  was  brought 
into  notice  are  now  so  well  known  that  any  histoiy  is  unnecessary ;  it  is 
only  proper  to  say  that  the  national  convention,  which  authorizes  its  ieeue, 
provides  for  a  stated  (decennial)  revision  of  it,  thus  enabling  the  pro- 
fessions interested  to  have  a  definite  time  to  report  their  varied  experi- 
ence with  the  formulas  already  authorized,  and  to  prepare  new  ones 
when  they  feel  that  such  are  required,  either  by  the  failure  of  the  old 
ones  or  the  omission  of  such  as  had  not  been  sufficiently  proven  to  be 
useful. 

The  Pharmacopceial  Convention  of  1860  contained  delegates  from 
Medical  and  Pharmacopceial  oi^nizations  in  seven  States  and  the 
District  of  Columbia,  and  from  the  army  and  navy  of  the  United 
States.  Its  sessions  were  held  in  Washington,  and  the  Committee  of 
Ke\'ision  of  Publication,  which  contained  a  majority  of  practical  phar- 
macists, met  as  heretofore  in  Philadelphia.  The  fourth  decennial  revi- 
sion was  not  completed  till  the  summer  of  1863,  when  the  PfuirmacopcBia 
was  published ;  the  last  revision  of  this  text-book,  in  part  a  commentary 
upon  it,  was  immediately  matured  and  put  to  press.     Allusion  has  been 
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made  to  the  United  Staies  IXspensatory  as  having  contributed  lai^lv  to 
the  establishment  of  the  authority  of  our  national  standard,  while  it  has 
promoted  the  dil&sioii  of  medical  and  pharmaceutical  knowledge.  It 
remains  to  define  the  comparative  utility  of  the  Pkarmacopceia  and 
~y  Diapensatory,  especially  as  so  manv  students  confound  the  two  works 
witii  each  otJier.  Eveiy  physician  ivho  practises  pharmacy,  as  most 
country  practitioners  do,  and  eveiy  druggist  and  apothecary,  should  pos- 
sess a  copy  of  each  of  these  works ;  the  Pharmacopceia  for  use  as  a 
guide-book  in  making  officinal  preparations,  and  the  Dispensatory  for 
reference  as  an  encyclopedia  of  materia  medica,  therapeutics,  and 
pharmacy. 

The  conciseness  and  brevity  of  the  PhaiTnacoTxela,  the  clear  and  con- 
spicuous ^'pe,  and  the  absence  of  unnecessary  detail  adapt  it  especially 
to  the  purpose  of  indicating  the  ingredients,  the  proportions,  and  the 
mode  of  putting  up  the  officinal  preparations.  Liability  to  mistakes  is 
greatly  lessened  by  the  clearness  and  accuracy  of  a  recipe,  which  should 
always  be  open  before  the  operator,  and  should  be  continually  consulted 
in  the  course  of  liis  manipulations. 

lliere  has  been  of  late  years  a  feeling  that  the  Pharmacopceia  was  not 
sufficiently  full,  and  it  has  been  claimed  by  some  that  a  Pharmacopceia 
should  require  no  commentary  whatever ;  during  the  last  decade  diis 
feeling  has  gained  ground  very  greatly,  and  a  strong  party  determined 
to  clmige  the  stj'Ie  and  character  of  the  book  very  greatly ;  while  there 
was  some  reason  for  such  a  course,  very  extensive  and  radical  changes 
are  certainly  undesirable,  as  they  are  likely  to  be  a  source  of  frequent 
and  some  time  dangerous  eiTor, 

It  will  be  in  plaoe.to  explain,  in  this  connection,  the  use  of  the  term 
OfficlTiai  in  this  work.  While  by  some  this  word  is  meant  to  apply  to 
all  permanent  preparations,  by  others  it  has  an  application  to  those  only 
which  are  spoken  of  in  the  DUpensatory  or  in  foreign  Pharmaeopodas. 
In  this  work  the  use  of  the  term  is  restricted  to  drugs  and  preparations 
mentioned  in  the  United  States  Pharmacopceia,  and  I  have  distinguished 
these  throughout  the  work  from  such  as  are  omitted  from  that  standard ; 
this  is  the  only  limit  of  the  term  officinal  which  renders  it  definite  and 

firecise,  and  with  this  meaning  it  certainly  is  most  useful  in  a  work 
ike  the  present. 

The  Pharmacopceias  of  London,  Edinburgh,  and  Dublin,  which 
were  formerly  much  used  in  this  countrj-,  and  constituted  the  standards 
for  the  Britisli  empire,  have  been  superseded  by  one  consolidated  British 
Pharmacopteia.  ilany  of  the  formulas  of  this  Pharmacojioeia  and  its 
various  directions  are  embodied  in  this  edition,  and  where  change  has 
been  made  it  will  be  noted. 

It  will  be  noticed  that  the  "  List,"  so  called,  in  the  last  Pharmaco- 
jKeia,  has  been  omitted,  and  the  classification  is  alphabetical  entirely, 
the  crude  drugs  and  preparations  follomng  each  otner  in  alphabetical 
sequence, 

"  The  Pharmacopceia  was  originally  published  both  in  the  Latin  and 
English  languages.  This  was,  at  the  time,  an  innovation  upon  general 
usage ;  as  codes  of  this  kind  had  been  almost  always  issued  oy  the  dig- 
nified bodies  from  which  thev  emanated  exclusively  iu  the  Latiu,  which 
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was  considered  as  the  language  of  science.  In  the  revision  of  1840,  the 
Latin  was  dropped ;  as  it  did  not  offer  advantages  equivalent  to  the 
trouble  of  adapting  a  dead  langu^;e  to  facts  and  processes  for  which  it 
had  no  terms,  and  to  the  double  cost  of  the  work  which  it  occasioned. 
The  Latin  names,  however,  of  the  medicines  and  preparations  have  been 
retained,  and  they  are  still  generally,  and  often  very  conveniently,  used 
in  prescriptions ;  and  it  is  desirable  that  medicines  ^ould  have  designa- 
tions by  which  they  may  be  rect^ized  in  all  civilized  countries. 

"  The  system  of  nomenclature  of  the  Pharmacopceia  of  the  United 
States  is  one  of  its  chief  merits.  Adopted  at  a  period  when  it  was 
without  example  in  other  worlis  of  the  kind,  and  improved  with  each 
successive  revision,  it  now  prevails  to  a  considerable  extent  in  all  the 
pharmaceutical  codes  rect^ized  where  our  vernacular  tongue  is  spoken. 
Its  aim  is  to  be  simple,  expressive,  distinctive,  and  convenient.  In 
relation  to  medicines  of  vegetable  origin,  it  adopts  for  those  which  have 
been  long  and  well  known,  the  names  by  which  they  have  at  all  times 
been  recognized,  and  which  have  withstood,  and  will  no  doubt  oontinue 
to  mthstand,  all  the  mutations  of  science.  In  this  category  are  such 
titles  as  Ammonmcum,  Gamplwra,  Galla,  Opium,  Senna,  etc.  For 
medicines  of  more  recent  origin,  which  had  received  no  distinctive 
officinal  designation,  it  takes  either  the  generic  or  specific  title  of  tlie 
plant  or  animal  from  which  the  medicine  is  derived.  Thus,  we  have 
the  generic  names  Anthemia  from  Anthemis  nobilis,  Oiimaphila  from 
Chimaphila  umbellata,  Eu.paloriu'm  from  Eupatorium  perfoliatum,  G-it- 
lenla  from  Gillenia  trifoliata,  Lobelia  from  Lobelia  inflata,  etc. ;  and 
the  specific  names,  Senega  from  Polygala  senega,  SerperUarm  from 
Aristolochia  serpentaria,  Taraxaciim  from  Leontodon  taraxacum  (now 
Taraxacum  densieonis),  etc.  A  very  large  proportion  of  the  names 
have  been  formed  in  this  way ;  and  as  the  generic  or  specific  title  of 
the  plant  had  its  origin,  in  many  instances,  in  the  vernacular  name,  the 
original  designation  is  thus  fixed  and  perpetuated. 

"  ^Vhcn  it  happens  that  two  different  medicines  are  obtained  from 
different  species  ot  the  same  genus,  it  becomes  necessary  to  adopt  either 
for  both,  the  whole  botanical  title  of  the  plants,  or  for  one  of  tfiem  the 
generic  or  specific  name,  and  for  the  other  the  whole  name.  Thus  we 
have  Cuseia  Fiduia  and  Cctseia  MarUarnlica,  Quercua  alba  and  Querciis 
tinctoria,  as  titles  both  for  the  plants  and  their  medicinal  producte ;  and, 
in  the  case  of  the  different  species  of  Gentiana,  the  generic  name  Genti- 
ana  for  the  product  of  G.  lutea,  and  the  whole  name,  Gentiaria  Gai^abcei, 
for  that  of  the  species  designated  in  scientific  arrangements.  When 
different  parts  of  the  same  plant  are  realized  as  distinct  medicines, 
they  are  designated  by  attaching  to  the  generic  or  specific  title  the  name 
of  the  part  employed.  Thus  are  formed  the  names  Ooichici  Radix  and 
Colchici  Semen  from  Colchicum  autumnale,  and  Stramonn  Folia,  Stra- 
monii  Radix,  and  Stramonii  Semen  from  Datura  Stramonium.  When 
these  names  become  established  in  pharmacy,  it  does  not  follow  that 
they  are  to  be  changed  with  the  changing  scientific  titles.  On  the  con- 
trary, it  ia  generally  best  to  retain  them,  unless,  by  doing  so,  injurious 
oonfiMion  may  be  occasioned.  Thus  we  have  Pnmus  VtrfftniaTia  as  the 
name  of  wild-cherry  bark,  though  the  tree  from  which  it  is  derived  is 
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DOW  usually  designated  by  botanists  as  Cerasus  aerotina.  It  will  be 
noticed  that  the  L^in  names  are  generally  used  in  the  singular  number, 
even  though  the  idea  of  plurality  may  be  essentially  connected  with  the 
medicine.  Thus,  CantharU,  CaryophyUv^,  Ficua,  Oaila,  himon,  etc, 
are  used  instead  of  the  plural  of  these  terms  respectively ;  and,  in  refer- 
ence to  the  names  derived  from  the  part  of  the  plant  employed,  the  »«nie 
dImi  ia  mostlv  followed,  as  in  the  case  of  Stramonii  Semen,  Colckici 
&men,  etc  tu  this  the  example  of  the  Roman  medical  writers,  particu- 
larly of  Celsus,  has  been  followed. 

"  la  the  use  of  English  names,  it  is  not  deemed  necessary  that  they 
should  be  literal  translations  of  the  Latin  terms ;  but  that  title  is  pre- 
ferred which  custom  and  the  genius  of  the  language  seem  to  sanction. 
Thus,  the  English  name  corresponding  to  lAnum  is  uotjiax,  but  Fhx- 
geed;  and,  on  the  same  principle,  FeeniciUum  ia  called  Fenrtel-aeed ; 
Utmuey  Sfippery  Elm  Bark  ;  Glycyrrhiza,  Uquoi'ke  Root,  etc.  Xor  are 
the  English  names  alu'ays  in  the  same  number  as  the  Lditin.  We  may 
correctly  say,  Caryopkyllus,  GaUa,  Prunum,  and  Rosa  ;  but  the  genius 
of  <Hir  language  requires  that  we  should  translate  these  terms  Cfoucs, 
GalU,  Prunes,  and  Roses. 

"  In  other  cases,  it  is  considered  safest  to  designate  very  active  medi- 
cines, which,  if  their  strict  chemical  titles  were  used,  might  be  danger- 
ously confounded,  by  names  which,  though  upon  the  chemical  basis, 
have  some  epithet  attached  expi-essive  of  their  distinctive  character,  as 
mUd  chloride  of  inercary  and  corrosive  chloride  of  mercury,  instead  of 
protochloride  of  mercury  and  bichloride  of  mercury.  Sometimes,  for  con- 
venience' sake,  when  no  risk  of  confusion  can  possibly  arise,  names  are 
adopted  sufficiently  expressive  of  the  nature  of  tlie  substance,  though 
not  precisely  so ;  as  sulphate  of  iron  instead  of  sulphate  of  protoxide  of 
iron,  hydrated  oxide  of  iron  instead  of  hydraied  aesquioxiile  of  iron,  etc. 
If  any  part  of  the  nomenclature  of  mineral  bodies  should  seem  at  first 
sight  somewhat  incongruous,  it  will  be  found  to  have  been  adopted  in 
accordance  with  some  one  of  the  principles  here  stated,  or  in  some  other 
way  to  have  the  advantage  of  convenience  or  utility.  Kot  a  single 
name  has  been  given  or  retained  without  careful  consideration." 

The  nomenclature  of  the  last  edition  of  our  Pharmaco)KBia  has  been 
changed  somewhat,  to  render- it  more  consistent  with  itself  and  more  in 
accordance  with  tlie  prt^ress  of  chemical  teachings.  Fonnerly  it  was 
the  usage  of  the  Pharmacopoeia  to  allude  to  sulphate  of  protoxide  o/irmt 
asferri  ^^Ad*,  while  thecorrespondingsaltof  sodium  or  potassium  was 
termed  sulphate  of  soda  or  sulphate  of  potassa,  a  distinction  perfectly 
recognized  by  chemists  a  few  years  ^;o,  but  now  the  term  used  is 
sulphate  of  potassium  or  sodium;  this  method  has  tlie  advantage  of  uni- 
formity, and  does  not  attempt  to  define  the  mode  of  combination  at  all, 
and  so  may  be  considered  more  permanent  than  a  method  wjiich  attempted 
(o  decide  whatdiSerent  and  equally  good  authorities  considered  unsettled 
questions. 

"  To  one  familiar  with  the  British  Pharmacopoeias,  it  will  \)e 
obvious  that,  in  the  preparation  of  our  own,  many  of  the  processes 
have  been  taken  from  them  with  little  alteration.  This  has  been  done 
advisedly." 
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The  fflzth  deceonial  revision  of  our  Pharmacopceia  directs  attCDtion 
to  several  chanees  which  have  been  made ;  theae  are  especially  the  tests 
of  purity  for  cDemicals,  thus  detenaining  some  limit  to  unavoidable 
impurities  and  giving  means  to  detect  adulteratioos,  the  object  of  each 
test  is  also  given  in  brackets. 

When  it  is  possible  to  assay  an  article,  and  the  assay  is  of  value,  a 
process  is  given  for  the  same. 

Attention  is  especially  given  to  directing  the  care  necessaty  to  the 
preservation  of  drugs,  chemicals,  and  preparations. 

The  nomendatare  has  been  changed  in  several  particulars  and  may 
be  summed  up  thus  : 

The  officinal  Latin  title  of  a  vegetable  drug  is  to  be  the  botanical 
genus-name.  A  few  exceptions  to  this  rule  were  made  in  cases  of  old 
and  well-known  drugs. 

The  officinal  Latin  title  is  to  denote  the  part  of  the  plant  used  when 
only  one  part  is  officinal.  But  if  more  than  one  part  is  in  use,  then  the 
part  is  to  be  indicated  in  the  title. 

The  officinal  English  titles  are  to  be  the  scientific  botanical  (genus  or 
species)  names,  rather  than  the  vulgar  names,  excepting  where  the  com- 
mon and  scientific  names  are  nearly  identical,  or  where  custom  has  so 
sanctioned  some  other  name. 

Compound  medicines  have  their  composition  expressed  in  their  titles, 
excepting  where  long  use  precludes  a  change  of  name. 

The  termioatiou  of  the  alkaloids  is  in  Latin,  iria;  in  English,  ine. 
The  Latin  names  of  the  so-called  neutral  principles  terminate  in  I'niHW., 
the  English  ones  in  in. 

The  gender  of  certain  nouns  ending  in  as  and  ia  have  been  rel^ated 
to  the  masculine  gender. 

Wherever  special  alterations  in  nomenclature  have  been  made  it  has 
been  done  only  for  reasons  carefully  considered  in  every  instance.  Thus 
alumen  now  denotes  the  sulphate  of  aluminium  and  potassium  instead  of 
sulphate  of  aluminium  and  ammonium ;  chirata,  asafoetida,  cambt^ia,  for 
chiretta,  asafoatida,  gambogia;  massa,  for  pilula  (in  the  sense  of  pill- 
mass)  ;  sulphidum  for  sulphurctum,  etc. 

In  the  United  States  the  Pharmacopoeias  used  in  addition  to  our  own 
are  the  British,  Prussian,  and  French.  The  last  two  are  used  princi- 
pally in  the  shops  of  German  apothekea,  W  which  the  numerous  German 
citizens  naturally  i-esort,  and  in  the  French  pharmacies,  of  which  there 
is  usually  one  or  more  in  each  large  city. 

At  the  date  of  the  present  revision  of  this  work,  the  last  edition  of 
the  British  Pharmacopceia  bears  date  1S67,  of  the  Prussian  (Pharma- 
copoeia Borussica),  1872,  of  the  French  (the  Codex),  1872,  the  latter 
bemg  now  under  revbion.  The  United  States  Pharmacopceia  has  just 
been  issued  for  the  seventh  time.  The  convention  which  met  in  Wash- 
ington in  May,  1880,  appointed  a  committee  of  revision,  which,  having 
met  at  intervals  for  nearly  two  and  a  half  years,  and  subjected  the  work 
of  their  predecessors  and  of  the  several  colleges,  which  prepared  pre- 
liminary reports,  to  a  thorough  revision,  have  issued  the  result  in  a 
volame  of  488  pi^es,  which  is  the  authority'  for  the  next  decade. 

In  the  origiual  and  subsequent  revisions  of  the  present  work,  the 
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object  of  supplying  to  physicians  and  phannaciEds  a  more  frequent  and 
less  restricted  view  of  the  progress  of  pharmacr,  in  connection  with 
a  practical  treatise  upon  the  science  and  art  of  pharmacy,  has  been 
attempted ;  in  the  present  edition  most  of  the  working  fonnulas  of  the 
Pharmacopceia  of  1880  are  introduced,  tn^ether  wim  a  lai^  number 
of  unoffldnal  and  extemporaneous  formulas  and  prescriptioits. 

One  of  the  most  marked  changes  in  the  new  pharmacopceia  is  the 
substitution  of  parta  by  weight  (except  in  certain  cases)  for  the  actual 
weights  and  measures  of  the  preceding  edition.  In  doing  this  the  new 
formulas  are  so  proportionea  as  to  dif^  but  httle  from  the  former. 
W^hile  this  is  so  in  a  majori^  of  cases,  there  are  some  instances  where 
the  proportions  have  been  changed  to  render  them  uniform  with  others 
of  like  character,  or  from  other  considerations.  This  matter  is  bo  im- 
portant that  the  special  table  of  differences  has  been  here  introduced: — 

Table  Exhibiting  the  Differences  of  ^en^  of  the  Preparaiiona,  aa 
made  axxording  to  the  Lad  and  the  Freaeni  Pharmacopeda^* 


NAHB  dp  PSEF^BlTiaH. 


Acetum  Lobelue     .       .       .       . 
Acetum  Opii 

Acetum  Suieuiiiu-ite 
Acetum  Sdlln         .         .        .        . 
Acidum  Aceticum  .        .        .        . 
Acidum  Aceticum  Dilutum    . 
Acidum  Hvdrochloricuiu  Dilutum 
Acidum  Nitricum  Dilutum 
Acidum  Phoephoricum  Dilutum    . 
Acidum  Sulphuricum     . 
Addura  Sulphuricum  Dilutum 
Acidum  Sulphuroaum    . 
Alcohol  Dilutum    .         .         .        . 
Confeciio  Senna      .         .         .         . 
Extractum  Aconiti 
Eitractum  Conii  AlcoboUcum 
Ferri  et  QnininiB  atraa . 
Liquor  Acidi  ArHeoiou  . 
Liquor  Ferri  Chloridi     . 
Liquor  Potaasffi 
Liquor  Folamii 
Liquor  Sods  . 
Opii  PulviB     . 
Opium    .       .       . 
Opium  Denarootisatom 
SpintuB  Aniei 
SpirituB  Camphone 
Spiritus  Cimiamomi 


Boot 
Fruit 

12  Quinin. 


I«  trifling  chanra  In  the  composition  of  ])rep«ratlt_ _ _„. 

'  For  liquid  mleolc*!  prapacatlona.  the  njgnira  In  this  colomn  are  only  asproxlmUelj  correct, 
thecalculatlon  Into  ports  by  welgbllnTorveBIheBpeclac  gravity,  which ]>aut;i|ectlocoiieldeT> 
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P  pBEPUUTtDH, 


Spiritus  Jtuiiperi    .... 

Spirttiis  Lafandiiln 

Spiritus  Mentha  PiperiUe 

Spiritiu  Menthie  Viridia 

Spiritus  Myriatics  .... 

'nocture  AcoDiti    .... 

Tinctnrs  Aloei        .... 

Tinctura  Aloes  et  MyrrhE 

Tinctun  AmicE  Flonun 

Tinctun  Aaafixtidn  .       . 

Tindura  Calumb« 

Tinctura  Cumabis  .... 

Tinctura  Cantharidis 

Tinctura  Capeici     .... 

Tincture  Catechu  Compoaita  .        , 

Tiocturo  Cinchonte 

Tinctura  Conii        .... 

I^ctnraCubebR    .... 

Tincture  Gallte      .... 

Tinctura  Guaiaci     .... 

Tincture  Guaiaci  Atmnoniata 

Tincture  Huroiili  .... 

Tincture  Lobelue  .... 

Tinctura  MjitIub    ■        .        ■        . 

Tincture  Nucis  Vomics  . 

Tincture  Opii  .... 

Tinctura  Opii  Deodorata 

Tinctura  QuBsaiie    .... 

Tincture  Hliei 

Tinctura  Serpentarite 

Tinctura  Stramonii 

Tincture  Valeriana 

Tinctura  ValeriantE  Ammoniata     , 

Tinctura  Veretri  Viridis 

Tinctun  SngiberiB 

Ungueutum  Acidi  Carbolid   . 

TJnguentuTQ  Acidi  Tannici 

Unguentum  Belladonnte 

TJnguentum  Oallee 

Unguentum  Hydreigyri  Ammoniati 

Unguentum  HTdrarg^ri  Ozldi  Flavi 

Unguentum  Stramonii    . 

Unguentum  Ziud  Osidi 

Vinum  Ergot*        .... 

VinumOpii 

Vinum  Rnd 


weight  of  the  preparation. 
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CHAPTER    II. 

ON  WEIGHTS  AND  MEASURES  AND  SPECIFIC  ORAVITY. 

METROLOGY  embraces  the  science  of  determining  the  bulk  or  ex- 
tension of  substances,  called  measurement,  their  gravitating  force, 
called  weight,  and  the  relation  of  these  to  each  other,  called  speciiic  gra^-ity. 
In  the  present  essay  it  is  not  designed  to  enter  into  the  subject  further 
than  is  necessary  to  the  student  of  medicine  and  pharmacy. 

Weights  and  Measures. — So  difficult  has  it  been  found  to  modify 
or  materially  alter  the  systems  of  measurement  and  weight  handed 
down  from  the  earliest  antiquity,  and  tenaciously  adhered  to  by  the 
mass  of  the  people,  and  so  inadequate  have  been  the  efforts  of  the 
British  crown  and  Parliament  to  supply  proper  and  invariable  standanls, 
that  the  present  Troy  and  Avoirdupois  weights  are  believed  to  be  even 
less  perfect  and  consistent  with  each  other  than  the  very  ancient  stand- 
ards from  which  they  were  derived.  The  inconveniences  attendant  on 
the  use  of  separate  sets  of  weights  and  measures  for  different  kinds  of 
commodities  haye  probably  always  been  felt,  and  are  only  partially 
remedied  by  adapting  these  to  one  common  unit  to  which  all  can  l>e 
reduced.  This  adaptation,  in  the  case  of  our  different  standards,  is 
through  the  grain  or  unit  of  weight ;  the  systems  of  Troy,  Apothe- 
cariea  and  Avoirdupois  weights,  and  of  Wine  and  Imperial  measure, 
are  all  readily  compared  through  this  common  standard — the  grain. 

Troy  Weight  is  used  by  jewellere,  and  at  the  mints,  in  the  exchange 
of  the  precious  metals.  Its  denominadons  are  the  pound,  ounce,  penny- 
weight (^  24  grains),  and  grain. 

Apomecarit^  Weight  ia  used  by  apothecaries  and  physidans  in  mix- 
ing and  prescribing  medicines,  and  is  officinal  in  the  United  States 
Pbarmacopceia.  The  denominations  of  the  apothecaries'  weight,  as 
recc^ized  in  the  United  States  Pharmacopoeia  are  ounces,  draclims  or 
drams,  and  grains.    Its  ounce  and  grain  correspond  vrith  the  Troy  weight. 

Avoirdupois  Waght  is  used  in  general  commerce,  and  by  apothecaries 
in  their  strictly  commercial  transactions,  as  in  buying  and  selling  medi- 
cines ^vithout  the  prescription  of  a  physician,  and  also  in  compounding 
recipes  for  domestic  purposes  and  for  use  in  the  arts.  As  at  present 
used,  it  has  pounds,  ounces,  and  fractions  of  the  ounce.  Its  nigher 
denominations  need  not  be  named. 

Decimal  Weight,  or  Metrieal  System. — By  the  use  of  a  decimal  sys- 
tem in  measuring,  which  corresponds  with  the  system  of  notation  uni- 
versally in  use,  the  calculations  for  reducing  one  denomination  of  the 
old  systems  into  another  are  avoided,  the  decimal  mark  being  all  that 
it  is  necessary  to  adjust.  So  great  is  this  merit  that  men  of  science  the 
world  over  now  generally  adopt  it,  and  although  neither  of  the  phar- 
macopoeias in  use  in  the  United  States  heretofore  have  used  it  in  the 
formulas,  it  has  been  introduced  in  the  formulas  for  fluid  extracts  in  the 
last  revision,  and  many  regard  its  incorporation  into  pharmacy  as  only 
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a  question  of  time.     It  is  quite  aeceseary  to  the  understanding  of  modern 
diemical  works  to  be  acquainted  with  tbb  system. 

The  unit  of  length  in  the  metric  system  is  the  metre,  equal  to  39.37 
English  inches;  this  is  an  arbitrarv  length,  a  staodard  metre  having 
been  prepared  by  authority  of  the  trench  government,  and  preserved 
in  Paris,  from  which  all  copies  are  made  for  use. 

The  Committee  of  Revision  and  Publication  of  the  United  States 
Fharmacopceia  have  adopted  a  plan  by  which  absolute  weights  are  in  a 
great  majority  of  instances,  not  directed,  but  the  term  parts  is  em- 
plm'ed,  this  is  understood  to  mean  parts  i^  weight,  and  to  refer  pref- 
erably to  the  one  of  the  metric  units.  The  use  of  the  Troy  we^hts 
and  wine  measure  with  their  subdivisions  are  still  recc^aized. 

The  abandonment  of  the  pound  and  the  use  of  the  new  officinal  word 
troyounce  remove  the  uncertainty  formerly  pertaining  to  the  weights 
directed  in  the  officinal  formulas,  though  the  distinction  between  the 
officinal  and  commercial  weights  needs  to  be  kept  in  view  in  many 
phannaceutical  processes. 

In  the  Genenil  Council  of  Medical  Education  and  Begistration,  to 
which  the  Consolidated  British  Phannacopceia  was  submitted  for  adop- 
tion, the  modificatiou  of  the  previously  existing  weights,  involving  a 
change  in  the  value  of  the  grain,  which  had  been  adopted  by  the  Phar- 
macopceia  Committee,  was  considered,  and  received  a  most  decided  n^^- 
tive.  The  Council  resolved,  "  That  the  weights  used  in  the  British 
Pharmacopceia  be  the  imperial  or  avoirdupois  pound,  ounce,  and  gnun  ; 
and  that  the  terms '  drachm'  and '  scruple,'  as  designating  specific  weight, 
be  discontinued." 

The  British  Pharmacopoeia  has  furnished  much  material  for  the 
present  edition  of  this  work,  and  numerous  formulas  are  inserted  in 
which  the  avoirdupois  or  oommercial  weight  is  directed,  and  when  this 
is  intended  care  will  be  taken  to  indicate  it  in  the  text, 

A  knowledge  of  these  standards  and  their  relations  to  each  other — 
always  a  most  important  preliminary  item  in  the  study  of  Pharmacy — 
is  DOW  rendered  indispensable  by  the  fact  that  the  two  Pharmacopoeias 
used  in  this  country  and  in  Grreat  Britain  agree  only  in  the  unit  of  each 
system,  the  ffrain. 

In  the  following  tables  I  have  endeavored  to  display,  in  the  simplest 
and  most  comprehensive  manner,  the  value  of  each  denomination  in  the 
respective  weights,  and  the  relation  of  these  to  each  other : — 

Table  of  the  U.  S.  P.  ApothecarUs'  Weii/JU. 
0  grains  =  3.i  (one  scruple) 


60  grains  =^  3)  (one  drachm)  =^  3iy  (3  scruples). 

480  grains  =  Xj_  (one  troyounce)         =  3^'iij  (8  drachms). 
5760  grains  =  Sj  (one  pound)  =  Jxij  (12  troyouncea). 


Table  of  Avoirdupois  Weiffhte. 
437.5  grains  =  1  oi.  (one  ounce). 
7000     grains  =  1  lb  (one  pound,  Com.)  =  16  oz 

The  use  of  signa  is  here  soon  to  be  of  importance,  e  .,         ^. 

Avhen  correctly  used,  to  which  system  of  weights  the  particular  denom- 
ination refers ;  thus,  ^  means  480  grains ;  while  oite  oz.  means  437.5 
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grains.  The  8igo  for  designating  the  pound  is  not  so  distinctive ;  K»j  is 
applied  equally  to  the  apothecaries'  pound,  5760  grains,  and  to  the 
avoirdupois  pound,  7000  grains. 

Chmparison  of  the  Apothecaries'  and  Avoirdupoia  Weiffht8. 
The  oomparative  value  of  the  different  parallel  deDominations  may  be 
thus  expressed : — 

The  apothecaries  ounce  (troyounce)  contains  42J  grains  more  than 
the  commercial.  The  potmd  (Sxij)  contains  1240  grains  kaa  than  the 
commercial. 

The  apothecaries'  pound  contains  S^ij ;  the  avoirdupois  pound  16 
ounces. 

480    grains,  (3j)     x  12  =  5760  grains,  Ibj,  U.  S.  P. 
437.5     "    (1  oz.)     X  16  =  7000  1  lb,  Commercial. 

To  the  pharmacist  who  manipulates  with  large  quantities  of  drugs 
the  use  of  apothecaries'  weights  is  very  inconvenient,  and  a  oonvenient 
rule  for  converting  one  system  into  me  other  is  a  desideratum.  The 
following  is  the  simplest  rule  for  the  purpose  with  which  I  am  acquainted, 
and  gives  the  exact  result 

To  convert  a  given  weight  troy  into  avoirdupois,  reduce  it  to  ounces, 
add  one-tenth,  divide  by  sixteen,  and  deduct  one  and  a  quarter  grain 
for  every  ounce  in  the  original  question ;  the  answer  will  oe  in  avoii^ 
dapoifi  pounds,  thus : —   ' 

124  +  12.4  =  186.4  -f-  16  —  165  grs.  8  lb.  8  oz.  20  gre. 

To  convert  avoirdupois  weight  to  troy,  reduce  to  ounces,  and  multiply 
the  number  of  ounces  by  .912,  and  from  the  result  deduct  4.16  grains 
for  every  pound  in  the  ori^nal  question  ;  this  gives  the  answer  in  troy- 
ounces  ; — 

24  OK.  av.  X  .912  —  6.24  =  Sxxi.  3vii. 

Tabic  of  Bquivaleni  Weighis. 


Hetrlckl  Weight 

1  grain. 

IgnUB. 

.06479 

2     " 

2     " 

.129S 

3      " 

3      " 

.1943 

4      " 

4     " 

.2591 

6      " 

5      " 

.3239 

6     " 

a    " 

.3887 

7     " 

7     '■ 

.4535 

8     " 

8      " 

.5183 

9     " 

9     " 

.5831 

10     " 

10     " 

.6479 

3i 

20     " 

1.295 

i" 

30      ■* 

1.943 

40     " 

2.591 

1. 

60     " 

3.887 

120     " 

7.775 

180      " 

11.604 

Jiv 

240      " 

15.55 

gv 

300      " 

19.44 

3'» 

360      " 

2:1.32 

ivii 

420      " 

27.21 
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Apothecuiei'  Weight. 

Ayoitdupoii  Weight 

Metrical  Welghtt. 

Sj 

1  oz.    42.5  grain. 

31.103 

1 

201.   86        " 

62.208 

3  01. 127.6     " 

93.30» 

4  OE.  170        " 

124.41 

6  01.  212.6     " 

166.1 

vi 

e  OT.  265.0     " 

186.61 

vii 

7  oz.  2ff7.5      " 

217.72 

Tui 

8  oi.  340       " 

248.82 

»  01.  382.6      « 

278.92 

10  oi.  425 

S11.03 

xi 

12  oz.    30        " 

342.13 

xii 

13  oz.    72.5      " 

873.24 

ixiv 

1  lb.   10  01.  146        " 

746.48 

xxiii  +  74gw. 

2ilbB.  +  34        " 

1000 

xixvi 

21bi.  7  01.217.6     " 

1119.7 

From  this  table  any  larger  quantities  tJiat  may  be  directed  in  trc^ 
weights  can  be  readily  converted  into  avoirdupois  weights. 

The  metric  weight,  generally  employed  in  cooimercial  trauBaetions,  is 
the  kil<^ramme,  and  generally  abbreviated  "  kilo ;"  its  equivalent  in 
avoirdupois  weight  is  2^  lbs.  +  34  grs. 

Selation  of  Metric  to  Apotheaaria^  or  Troy  WeighL 


0.0040 
0.0050 
0.0060 
0.0070 


O.MOO 

0.050 
0.060 
0.070 


0.100    = 


o.a 

0.300 
0.400 
0.500 
0.600 
0.700 
0.800 
0.900 


GninL 

GrMiinlei 

anlDJL 

0.015 

4 

61,729 

0.031 

5 

77.162 

0.046 

6 

92.594 

0.062 

7 

108.028 

0.077 

8 

123.459 

0.093 

9 

138.891 

0.108 

10 

154.323 

0.123 

11 

169.756 

0.139 

12 

185.188 

0,154 

13 

200.621 

0.309 

14 

216.053 

0.463 

15 

231.485 

0.617 

16 

246.918 

0.772 

17 

262,^50 

0.926 

18 

277.782 

1,080 

19 

298.215 

1.235 

20 

808.647 

1.389 

21 

324.079 

1.543 

22 

839.512 

3.086 

354.944 

4,630 

24 

370.376 

6,173 

25 

385.809 

7,716 

26 

401.241 

9.259 

27 

416.673 

10,803 

432.106 

12.346 

29 

447.r)38 

13.889 

30 

462,970 

16.432 

81 

478.403 

30.865 

82 

= 

493.3;« 

640.132 
656.665 
570.997 


617.294 
771.617 
925.941 

1080.264 
1234.588 
1388.911 
1543.235 
1929.044 
2314.852 
3086.470 
3858.087 
4629.705 
5144.118 
5401.322 
6172.940 
6944.657 
7716.174 
9259,409 
10802.644 
11674,2*>2 
12345.879 
IS889.114 
15432.350 
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United  States  Gnne. 

A  convenient  Btandard  by  which  to  test  weights  used  in  pharauuy  ia 

furnished  by  the  l^;al  coins  issued  from  the  mint  of  the  United  States. 

Those  of  gold  are  to  be  preferred,  and  when  new  will  rarely  be  found 

to  vary  more  than  one-tenth  of  a  grain  from  the  following  weights : — 

Double  Eagle,  $20  00,  weighs  516  etb.  I  Quarter  Eagle,  $3  60,  we^hs  64.6  grs. 
Eagle.  10  00,      "       258    "      Three  Dollar,     3  00,       ''^      77.4   " 

Half  Eagle,  5  00,      "       129    "    |  One  Dollar,         1  00,       "       25.8   " 

WeifffUa. — The  balance,  or  scale,  is  of  course  indispensable  to  the  idea 
of  metroli^y,  and  the  possession  of  masses  of  previously  ascertained 
gravitating  force,  called  weights,  is  equally  necessary.  Scales  are  of 
various  styles,  although,  for  use  in  pharmacy,  the  kinds  figured  in  a 
former  chapter  among  the  necessary  implement  for  furnishing  the  phy- 
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Bician's  office,  answer  every  purpose.  In  this  place,  it  will  be  proper  to 
call  attention  especially  to  the  usual  forme  of  weights  of  the  different 
BvBtems.  The  apothecaries'  weights  are  invariably,  for  all  denomina- 
tions, made  of  brass  or  copper.  The  larger  weights  come  in  the  cup 
form,  as  shown  in  Pig.  64.  Each  cup  is  equal  to  the  sum  of  all  those 
whicii  fit  in  it,  or  is  twice  the  sum  of  the  next  smaller.  These  weights 
are  expensive,  and,  nnfortnnately,  too  little  used  by  physicians,  and  even 
by  some  apothecaries.  The  small  weights  which 
Pig.  66.  accompany  the  box  scales,  and  figured  m  a  former 

chapter,  are  used  for  all  denominations  up  to  two 
drachms,  and  then  the  common  commercial  or  avoir- 
dupois weights,  which  are  cheaper  than  the  brass  cup 
weights,  are  frequently  brought  into  use. 

These  are  usually  in  piles  of  iron,  brass,  or  zinc, 
of  the  form  shown  in  the  annexed  figure,  each  weight 
ui»,  being  half  that  of  the  one  below  it.  In  a  large 
""'"""'""""'  number  of  processes,  officinal  in  the  U.S.  Pharmaco- 
poeia, one  ounce  or  two  ounces  are  ordered,  and  in  these  cases,  if  the  avoir- 
dupois weight  is  used,  a  3ij  or  .5j  and  5ss  weight  miLst  be  added  from  tlie 
small  set  In  the  case  of  a  pound  being  ordered,  as  there  shown,  13 
ounces  from  the  pile,  and  a  5j  from  the  small  set,  will  nearly  approxi- 
mate the  required  weight  The  weights  sold  by  manufacturers  as  block 
weights  are  by  far  the  best  for  convenience  of  keeping. 

Dedmal  Weights. — The  attention  of  pharmacists  and  commercial  men 
has  for  some  years  past  been  called  to  this  system  of  metrology,  in 
hopes  that  it  would  entirely  supersede  those  now  in  use.  This  is  princi- 
pally owing  to  the  persistent  effi)rtB  of  many  of  the  advocates  of  the  sys- 
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tem,  and  the  use  of  it  has  greatly  increased  in  this  country ;  and  as  it  will 
be  recognized  in  our  new  Pharmacopoeia,  it  becomes  the  duty  of  every 
dispenser  of  drugs  and  medicines  to  be  perfectly  familiar  with  the  system. 

Tables  showing  the  value  of  the  weights,  with  which  we  are  all 
familiar  practically  in  their  metrical  system,  are  here  appended,  the  first 
showing  the  equivalent  of  troy  weights  in  avoirdupois  and  metrical 
weights,  the  second  the  equivalents  of  the  metrical  weights  in  troy  weight. 

It  should  be  borne  in  mind,  however,  tliat  every  apothecary  who 
intends  using  this  system  should  provide  himself  with  a  set  of  these 
weights,  as  it  is  from  the  translation  of  one  set  of  weights  or  measures 
into  their  equivalents  in  another  syBtem  that  errors  are  most  likely  to 


ComparatU 


Table  of  Deemed  vnth   Avoirdupoia  and  Apothecaries 
Weights. 


H*UEg. 

Enolvalenc 

^Tr^SS"" 

BqulvRleDtin 

EqalTBlent  la 

lb.      <a.       St. 

lb.    01.  dr.    gr. 

Milligramme 

.001 

.0154 

Cenligramme 

.01 

.1543 

.1 

1.5434 

1.6 

Gramme 

1 

16.4320 

15.4 

10 

154.3232 

0       45 

2    34.0 

100 

1543.2S23 

3       12.152 

3    1    43.0 

*  Kilogramme 

1000 

16432.3500 

2    3      12.173 

2    8    1    14 

Myriagramme 

10000 

154323.5000  ,22    Oj    12 

20    9    4    20 

The  starting  point  of  this  system,  the  metre,  was  aupposed  to  be  the 
one  ten-millionth  part  of  the  quadrature  of  the  earth  s  circumference 
around  the  poles,  and  this  was  selected  as  being  a  natural  and  invariable 
standard  from  which  to  take  a  measure ;  the  highest  authorities  have, 
however,  shown  this  assumption  of  accuracy  to  be  fallacious,  and  conse- 
quently not  more  worthy  of  regard  than  any  other  standard  that  might 
have  been  selected.  The  metre  has  been  subdivided  into  decimetres, 
centimetres,  and  millimetres.  A  cubic  decimetre  is  called  a  litre,  and 
this  is  the  unit  of  measures  of  capacity.  It  contains  rather  more  than 
a  quart.  In  order  to  obtain  a  unit  of  weight,  a  cubic  centimetre  of  dis- 
tilfetl  water  is  weighed  at  the  temperature  of  4°  Centigrade  (39.2°  F.), 
and  is  callcil  a  gramme.  It  is  equal  to  15.432  grains.  The  gramme  is 
divided,  a'^  is  ^own  in  the  table  below,  into  tenths,  hundredths,  and 
thousandths,  and  multiplied  in  the  same  ratio,  with  names  corresponding 
to  the  weights  contained  in  the  table. 

The  apothecaries'  weight  of  other  civilized  countries  is  subdivided 
similarly  to  our  own,  though  the  value  of  the  different  denominations 
varies  considerably,  as  will  be  seen  from  the  annexed  table. 

In  Portugal,  Spain,  and  Italy,  all  the  subdivisions  of  the  pound  cor- 
respond to  ours,  except  the  scruple,  which  contains  24  grains,  thus 
making  the  pound  6,912  grains,  one-fifth  more  in  number  than  the  troy 
grains  contained  in  a  troy  pound.     The  medicinal  weight  of  France  is 
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the  gramme,  and  for  an  account  of  the  weight  about  to  become  the 
Btan^rd  in  the  German  ZoUverein,  we  refer  to  a  notice  in  the  Am^\ 
Journ.  of  Pharm.,  1859,  p.  207.  The  Nuremberg  weight  is  the  legal 
standard  in  Denmark,  Norway,  Sweden,  Bussia,  and  in  nearly  all  the 
German  States,  witli  the  exception  of  Auistria,  Prussia,  Saxony,  and 
Bavaria ;  but  its  value  varies  in  the  dififerent  countries  between  357.845 
and  357.567  grammes,  and  is  still  less  in  Sweden.  In  the  following 
table  the  pound  is  compared  with  grammes,  and  the  difTerent  medicinal 
grains  with  the  troy  grain : — 

Ikom  =0.259Troy  gra  =.0166gram. 
lgrain  =  1.127        "        =.0729     '■ 
"     =1.005        "        =.0051     " 


=  M21 
=  .0679 
=  .0618 
=  .0609 
=  .04!n 
=  .Oi99 
=  .0498 


Measures  of  capacity  are  used  for  liquids,  and,  in  the  higher  denomi- 
nations, for  com  and  the  cereal  grains ;  but  the  only  table  of  these  we 
need  at  present  is  that  employed  in  medicine,  called  Wine  Measure. 
The  unit  of  this  system  is  eallm  a  ininiin,  and  is  equal  to  about  .95  of 
a  grain  of  piu*  water  at  60°  F. 

Table  of  the  Wine  Measure. 
60  minime  are  one  fluidrachm. 

8  fluidrachnia  are  one  fluidounoe. 
16  fluidouncea  are  one  pint. 

2  pints  are  one  quart. 

4  quarts  are  one  gallon. 


Holland,    Belgi^ 
um  .Switzerland 

=875.000 

England  and  U.  S 

.  =  373.246 

Bavaria,  Greece 

=  360. 

Rusaia,  Norway, 

Trankfort-on- 

=357.845 

the-Maio 

Denmark     Hol- 

stein,      Hessia, 

=  357.664 

Hamburg 
Baden.Hanover, 
Oldenbu^ 

=  357.629 

=  357.567 

Berne 

=  356.578 

Sweden 

=356.227 

PruBsia,  Saxony 

=  350.783 

Rome 

=339.161 

Spain 

=  345.072 

Portugal 

=  344.190 

MiDlms.  OtalnB  of  Water. 

60  =  f3}  (one  fluidrachm)  =  m,  Ix  =>         56.9 

480  =  fgi  (one  fluidounce)  =  foviij  =       4.'>5.7 

7,680  =  Oj  (one  pint)  =  f^xn  =     7,291.2 

61,440  =  Cong.  J  (one  gallon)  =  Oviij  =  53,328.8 

oonsequeatly  a  minim  equals  0.95  grain  and  one  drachm  equals  63.2 


Besides  the  discrepancy'  occasioned  by  the  minim  not  being  equal  to 
one  grain  of  the  natural  liquid  standard,  it  will  be  perceived  at  once 
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that  a  wide  variation  exists  in  the  denominations  above  an  ounce.  The 
fltiidounoe  contains  480  minima,  as  the  apothecaries'  ounce  contains  that 
number  of  grains ;  but  in  the  pint  are  16  fluidounces,  while  the  corre- 
sponding pound  contains  only  12  ounces,  from  these  causes,  the  adjust- 
mesc  of  proportions  of  solids  to  liquids,  when  aoniracy  is  required,  is  a 
matter  of  no  little  calculation. 

In  England  this  system  of  measures  has  been  revised  of  latter  years, 
BO  as  to  bring  about  a  close  relation  between  the  solid  commercial  ounce 
and  the  fluidounce.  In  the  Imperial  measure,  the  minim  is  equal  to 
.91  of  a  grain,  and  it  is  multiplied  as  follows : — 

Imperial  Measure.    Ph.  Br. 

IllntDU.  Gnliu  of  Water. 

60  =  fS  (one  fluidrachm)  =  rn  Ix  =         54.6 

480  =  fXj  (one  fluidounce)    =  fSviij  =       437.5 

9,600  =  <y  (one  pint)  =  I3xx  =    8,750* 

76,800  =  Cong.  j.     (one  gallon)  =  Oviy  =  70,000 

The  Imperial  pint  is,  within  an  inconsiderable  fraction,  exactly  one- 
fifth  lai^er  than  tJie  wine  pint. 


An  Imperial  pint  =  34.659     "         "  8750 

The  same  relation  holds  good  in  the  case  of  the  gallon. 

Metrical  Meaaure  of  Oipacih/. — It  may  be  ap^priate  to  this  place 
to  describe  the  measure  of  capacity  adopted  in  France,  which  is  fre- 
quently referred  to  in  scientific  works,  and  has  of  late  years  been  intro- 
duced in  analytical  chemistry,  for  the  purpose  of  avoiding  the  weighing 
of  precipitates,  and  to  tiicilitate  analyses  in  general.  Tlw  cube  of  one 
decimetre  (3.937  E^lish  inches)  is  «dled  a  litre,  and  measures  2.1135 
pints.  The  weight  of  one  cubic  decimetre  of  water  at  4°  C.  (39,2°  F.) 
IS  one  kilogramme.  The  one-thousandth  part  is  a  cubic  centimetre,  or 
one  milliiitre,  and  contains  1  gramme  of  distilled  water.  The  close 
relation  between  the  measures  of  length,  of  capacity,  and  of  gravity, 
renders  it  more  easy  to  measure  correctly  than  to  weigh  accurately. 

By  calculation  from  the  above,  we  shall  find  that  one  fluidounce  of 
our  officinal  measure  equals  in  capacity  29.53  cubic  centimetres,  and  we 
have  thereby  a  convenient  means  of  ascertaining  the  correctness  of 
graduated  measures  without  the  necessi^  of  weighing  water  at  a  certain 
temperature  on  a  delicate  balance.  All  the  subdivisions  and  the  higher 
denominations  may  be  easily  calculated,  and  all  that  is  necessary  is  to 
measure  the  corresponding  number  of  cubic  centimetres  of  any  liquid 
into  the  graduate  in  order  to  ascertain  its  correctness. 

Graduated  measureg  of  glaes  of  C^,  f-Sviij,  f.5vj,  f5iv,  fSij,  f^j,  f2y 
capacity  are  manufactured,  and  sold  by  druggists ;  these  are  sometimes 
quite  inaccurate,  but  may  be  readily  verified,  as  above,  by  balancing 
•  Equal  lo  I  lb.  4  oz.  avoirdupois  weight, 
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Fig.  66. 


f  llv  graduated 


them  OD  the  scales,  and  gradually  adding  pure  water  until  the  required 
weight  in  grains,  as  shown  in  tlie  tables,  is  attained.  In  the  same 
way  we  may  graduate  measures,  marking  the  de- 
nominations bv  the  following  ready  process  : — 

Having  thinly  coated  one  side  of  the  glass 
with  wax,  balance  it  on  the  scales,  adjust  the 
weights,  and  add  the  required  number  of  grains  of 
pure  water,  observing  to  add  it  drop  by  dix)p 
toward  the  last;  ss  soon  as  the  weight  is  accu- 
rately counterpoised,  remove  the  measure  to  a 
level  table  or  counter,  so  high  that  it  will  be  on  a 
line  with  the  eye,  and  carefully,  with  the  point  of 
a  pin,  mark  me  line  formetl  by  the  surface  of 
the  liquid,  and  opp-isite  this  the  appn>priate  sign ; 
this  may  be  rendered  more  clear  and  distinct  after- 
wards. In  the  same  way  mark  the  various  other 
denominatioiis,  havit^  r^iard  to  the  temperature,  which  should  not 
vary  far  from  60°.  Now  form  a  paste,  by  mixing  a  sufficient  quantit)' 
of  finely-powdered  fluorspar  mth  sulphuric  acid,  and  spread  this  over 
the  marked  surfaces,  and  set  the  measure  aside  for  a  day  or  two,  after 
which  wash  it  off  and  remove  the  was ;  the  graduated  measure  is  now 
indelibly  and  distinctly  marked,  and,  if  we  have  used  the  proper  care, 
more  accurately  than  is  usual  with  those  sold.  I  have  compared  two,  in 
which  the  one  fluidrachm  mark  of  one  corresponded  nearly  with  the  two 
fluidrachm  mark  of  the  other,  and  in  other  respects  they  were  almost  as 
much  at  variance. 

The  ringed  or  Hoflf  graduate  is  to  be  commended,  as  the  graduation 
is  continued  around  the  entire  measure,  thas  enabling  the  operator  to  see 
when  he  is  holding  the  measure  in  a  perpendicular  position. 

Fig.  67  exhibits  a  graduated  measure,  patented  by  W.  Hodgson,  Jr., 
of  Philadelphia ;  it  is  made  in  a  mould  in  which  depre^ions  are  cut  for 
the  several  denominations  of  the  scale,  and,  on  die  re- 
verse, for  the  corresponding  approximate  measurements 
used  in  popular  and  domestic  practice.  By  a  plunger, 
which  is  graduated  precisely  to  the  required  bulk  and 
thrust  into  the  mould  while  the  glass  is  fluid,  the  re- 
quired measurement  is  accurately  adjusted  to  each  of 
these  marks,  and  the  necessity  of  further  graduation  is 
obviated. 

These  measures  are  much  more  accurate  than  the 
ordinary  kinds  met  with  in  the  shops,  though  the  glass 
is  rather  deficient  in  that  jjerfect  surface  wh  ich  character- 
izes blown-glass  vessels.  The  smaller  sizes  are  per- 
fectly adapted  to  medicine-chests  and  saddle-bags,  and  are  much  more 
satisfactory  in  measuring  fiuidrachms  than  the  common  kinds. 

A  precaution  to  be  observed,  whether  in  graduating  or  using  a  meaw- 
nre,  particularly  of  small  diameter,  may  be  appropriately  mentioned 
here. 

Owing  to  the  adhesion  of  the  liquid  to  the  sides  of  the  measure,  its 
surface  is  concave,  and  shows,  from  a  side  view,  two  lines ;  one  where 


Fig.  67. 
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the  edge  of  the  liquid  adheres  to  the  glass,  and  the  other,  the  line  of  the 
lower  surface  of  the  concavi^.  In  order  to  fix  the  true  line  in  this  cas^ 
it  must  be  intermediate  between  the  upper  and  lower 
edge  of  the  liquid,  and  not  at  either  surface.  This  is 
more  obvious  the  smaller  the  diameter  of  the  measure, 
and,  in  the  accompanying  drawing,  the  dotted  line  has 
been  made  at  the  proper  point  for  measurement.  This 
'  concavity  is  readily  corrected  by  a  drop  of  alcoholic  solu- 
tion of  corrosive  sublimate,  when  the  true  line  is  at  onoe 


Besides  the  common  forms  of  glass  graduated  meas- 
ures, a  measure  is  used,  especially  by  German  pharma- 
cists, made  of  block  tin  and  graduated  on  the  inside  j 
each  denomination  is  marked  by  a  raised  rim,  and  the 
quantity  designated  by  an  appropriate  sign.  This  is  es- 
pecially convenient  for  measuring  hot  liquids,  and,  if  ; 
readily  procurable,  would  soon  be  generally  introduced. 

Approximafe  Measurement. — The  approximate  standards  of  measure- 
ment are  very  inaccnrate,  but  they  have  no  wider  range  than  the  doses  of 
medicines,  so  that  they  are  for  the  most  part  satisfactory.  The  following 
table  exhibits  tliose  in  common  use : — 


A  gill  mug  or  teacupfiil 
A  wineglassful     . 
A  tablespnonful 
A  deaaertapooniul 
A  teaapoonfut 
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Of  the  above,  it  may  be  remarked  that  the  wineglassful  is  frequently 
-  le^  than  two  fluidounces,  although  the  champf^e  glass  is  nearer  four 
fluidounces.  I  have  observed  that  the  modem  teaspoons  are  larger  than 
formerly,  and  that  the  silver  spoons  are  generally  lai^r  than  those  of 
common  metal  of  the  same  nominal  size. 

The  size  of  drops  varies  from  various  causes,  of  which  the  nature  of 
the  liquid,  the  size  and  shape  of  the  lip  of  the  vessel  from  which  dropped, 
the  extent  to  which  the  lip  is  moistened,  and  the  rapidity  of  dropping  are 
the  most  important. 

Four  lists  are  appended :  1st.  That  by  Elias  Durand,  originally  pub- 
lished in  the  Journal  of  the  Philadelphia  Q^Uge  of  Pharmacy,  vol.  i., 
p.  169,  and  copied  into  most  of  our  standard  works ;  from  this  I  have 
omitted  several  items,  on  account  of  their  standard  strength  having  been 
altered  since  the  period  of  his  experiments.  2d.  That  of  Prof.  Procter, 
published  in  the  tenth  edition  of  the  United  States  Dispensaiory,  and 
confined  to  different  essential  oils.  The  3d  and  4th  lists  I  nave  prepared 
as  the  result  of  my  own  observations,  chiefly  confined  to  medicines  uot 
included  in  the  for^;oing. 
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A  Table  of  the  number  of  drops  of  different  [{quids  equivalent  to  afui- 
drackm  U.  S.  P.,  an  observed  by  Durand  and  by  Procter — A,  from 
the  bottles  from  which  Ihey  are  commonly  dispensed,  B,  from  a  minim 
measure;  and  Parrish,  A  {at  80°  F.^frompiiU  or  half-pint  Hndure 
bottles,  and  B,  from  a  minim  measure. 


•  From  f,5  j  Tr.  bol.  63. 


Naiie  op  SnaauscE.                     Ddeaiid. 

PaOCTIB. 

PlBBDS. 

Acelum  opii 

90 

69 

Acidum  aret.  eryst,  . 

120 

73 

Acidum  acet.  dilut.  . 

45 
64 

■■- 



63« 

52 

Acidum  nitric 

84 

Acidum  nitric,  dilut. 

62 

Acidum  sulphuric    . 

90 

Acidum  sulphuric  aroma 

un 

Acidum  sulphuric  dilut. 

120 

Aqua         .         .         . 

45 

64.5 

46 

Aqua  amnonue 

150 

Ext.  yaleriaD,  ad.     . 

115 

126 

Gljc^rine         .         . 

S3 

136 

Glycerine^  average  . 

Infuaiou  digitalu 

65 

84.7 

fi?fl 

Liquor  iodini  comp. 

76 

75 

Liqunr  hvdrarg.  et  arsen. 

Liquor  potasaii  arBenitiB 
Oil  of  almonds  (Bweet) 

120 

•- 



60 

63 

Oil  of  aniseed  .        . 

120 

85 

86 

Oil  of  caraway 

106 

97 

1    120 

100 

102 

Oil  of  cnrton  tiglinm 

Oil  of  fennel    . 

103 

103 

Oil  of  gaultheria     . 

Oil  of  hedeoma 

91 

91 

1     120 

103 

100 

'     i'20 

99 

Oil  of  tansv      . 

92 

111 

(Ml  of  valerian 

Spirits  of  nitrous  ether 

90 

148 

Spirits  of  ether,  comp. 



Svnip  of  gum-arabic 

58 

56 

Svnip  of  miiills 

85 

88 

120 

Tincture  of  aconite  root 

Tincture  of  chloride  of  ii 

132 

106 

151 

Tincture  of  difii talis 

Tincture  of  j^uaiacum 

Tincture  of  iodine    . 
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Tabk  of  the  Number  of  Drops,  de, — (Continued.) 


Naub  of  SnBBiinor. 

DUBiND 

PmOCTSK. 

™.    1 

TiDCture  of  opium 

Tincture  of  tolu 

Vinegar,  dialillBd 

Vin^ar  of  colchicum     .... 
Vinesar  of  sqiiilU 

Wine,  Teneriffe 

Wine,  antimonial 

Wine,  colchicom 

Wine,  opium 

120 

'78 

78 
78 
78 
72 
75 
78 

A. 

B. 
IM 

S6 

120 

"62 

'78 

A. 

147 
110 
188 

"87 

"n 

.t 

Tile  number  of  Drope  of  Water  equwaient  to  f3j  dropped  from  f^  mala. 

l8t  trial  34.  2d  trial  48.  8d  trial  82.  4th  trial  48. 

5th  trial  60.  6tb  trial  50.  7t)i  trial  65.  Average  48.1. 

It  will  be  observed  from  the  above  tables  that  the  m:se  of  the  drops 
of  different  liquids  bears  no  relation  to  their  denaiy  ;  sulphuric  acid,  sp. 
gr.  1.84,  is  stated  in  Durand's  table  as  yielding  90  drops  to  the  fluidraehm, 
while  water  yields  but  45,  and  oil  of  anise,  sp.  gr.  97,  according  to 
Prof.  Procter,  85.  It  follows  then  that  the  weight  of  drops  varies  for 
most  liquids. 

Mr.  Talbot,  in  a  thesis  presented  to  the  Philadelphia  College  of  Phar- 
macy, gave  Ae  results  of  a  great  number  of  expenmeats  performed  by 
him  for  the  purpose  of  determining  the  size  ^  the  drops  of  various 
liquids,  having  tested  273  different  preparations  each  three  times.  The 
results  were  confirraatory  in  a  great  degree  of  those  obtained  by  Mr. 
Durand  and  Professors  Procter  and  Parrish. 

Specific  Gravity. — As  this  text^book  is  designed  to  direct  the 
practitioner  of  medicine  and  pharmacy  in  the  necessary  pursuits  of  his 
office  or  shop,  I  ahaJl  confine  this  essay  to  the  specific  gravity  of  solids 
and  liquids,  the  moat  important  branches  of  the  general  subject  to  this 
class  of  readers. 

It  was  said,  at  the  commenoement  of  this  chapter,  that  while  exten- 
sion, and  gravitation  or  weight,  are  each  capable  of  a  separate  standard 
of  measurement,  it  is  impossible  to  bring  them  to  a  common  standard ; 
they  are  only  capable  of  oeing  compared  with  each  other. 

The  importance  of  understanding  this  branch  of  physics  is  now  so 
universally  acknowledged,  that  no  argument  will  be  presented  to  enforce 
its  thorough  study.  It  is  well  defined  to  be  the  relative  weights  of  equal 
bulks  of  difFerent  bodies  compared  to  some  standard.  In  the  case  of 
solids  and  liquids  not  aeriform,  the  adopted  standard  is  distilled  water 
at  60°  F.,  and  barometric  pressure  30  inches.  As  distilled  water  at 
60°  F.,  30  inches  barometric  pressure,  has  been  adopted  as  the  standard 
for  solids  and  liquids  not  aeriform,  it  follows,  that  it  is  only  necessary 
to  ascertain  the  weight  of  a  bulk  of  water  equal  to  the  bulk  of  any  given 
substance  to  ascertain  the  specific  gravity  of  that  substance  by  the  rule 
of  proportion. 
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The  method  of  finding  out  the  wei^t  of  a  bulk  of  water  equal  to 
any  suhstance  which  is  insoluble  in  it  is,  after  having  asoertained  its 
weight  in  air,  to  immeise  it  in  water,  and  note  the  loss  of  weight  sus- 
tained hj  this  experiment.  This  follows  from  the  law  of  Archimedes, 
"  that  bodies  immersed  in  any  liquid  are  buoyed  up  with  a  force  equal 
to  the  weight  of  the  liquid  displaced."  The  uraogement  of  apparatus 
by  which  this  is  most  easily  accomplished  is  shown  in  Fig.  69. 

A  scale-beam  has  one  short  sturap  to  support  a  dish  with  a  book 
fastened  to  its  under  side,  to  which  the  subetanoe  to  t>e  examined  is  hung 


QydroBtaUc  balance- 
by  a  fine  wire ;  a  beaker-glass  containing  distilled  water  is  placed  in  the 
ring  of  a  retort-stand,  and  after  the  substance  has  been  weighed  in  the 
air,  the  glass  is  raised  until  the  substance  is  entirely  submerged,  the  loss 
is  then  noted,  and  is  the  weight  of  the  water  dLsplaecd.  Should  it  hap- 
pen, however,  that  the  body  is  soluble  in  water,  some  other  liquid  mi^ 
be  used,  the  specific  gravity  of  which  is  already  known.  The  following 
formula  for  ascertaining  the  specific  gravity  of  bodies  is  applicable  to 
all  eases,  namely  : — 

1st  term :  The  weight  of  the  liquid  displaced. 

2d  term :  Weight  of  the  substance  in  air. 

3d  term  :  The  specific  gravity  of  the  liquid  used. 

For  example,  a  piece  of  lead  weighs  1133  grains;  when  weighed  in 
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water,  it  loses  100  grains.     Divide  the  original  weight  by  the  loss  in 
water  (namely,  100  grains),  and  we  find  the  specific  gravity  11.33. 

It  sometimes  occurs  that  we  wish  to  ascertain  the  specific  gravity  of 
a  body  soluble  in  water.  To  do  tills  we  employ  some  other  liquid  in 
which  it  is  insoluble,  the  specific  gravity  of  which  we  have  ah-^y  as- 
certained ;  having  learned  the  weight  of  the  substance  in  air,  we  then 
weigh  it  in  the  liquid  choeeu. 

For  example,  a  lump  of  alum,  weighing  in  the  air  10,000  grains, 
when  immersed  in  oil  of  turpentine  loses  5363  grains ;  the  specific  grav- 
ity of  the  oil  of  turpentine  being  .880,  then — 
5363 :  10,000 :  :  .880  :  X.64. 

To  aaoertain  the  specific  gravity  of  a  body  lighter  than  water,  it  is 
necessary  to  immei'se  it,  by  attaching  some  iiea%'y  substance  which  has 
previously  been  brought  to  a  state  of  equilibrium  when  immersed :  thus, 
a  brass  globe  weighing  555  grains  in  the  air  requires,  when  immersed  in 
water  and  attached  to  a  counterpoise,  which  has  been  brought  to  a  state  of 
equilibrium  after  immersion,  1037  grains  to  restore  the  equilibrium ; 
this  shows  the  amount  of  water  disphoed  by  the  globe,  and  by  the  rule 
given  we  find — 

1037  :  555  :  :  1  :  .5361  ap.  gr. 

Should  we  desire  to  ascertain  the  specific  gravity  of  a  substance  which 
is  in  small  particles  or  fine  powder,  we  first  learn  its  we^ht  in  air,  and 
then  introduce  it  into  a  specific  gravity  bottle,  which  bol£  1000  grains 
of  distilled  water.  We  now  fill  the  bottle  with  water,  and  note  its 
entire  weight.  From  this  we  deduct  the  original  weight  of  the  powder, 
and  we  have  thus  learned  the  weight  of  the  water  in  ^e  bottle ;  the  dif- 
ference between  this  and  the  1000  grains,  the  capacity  of  the  bottle,  gives 
the  weight  of  the  bulk  of  wat«r  equal  to  that  of  die  powder.  Thus, 
250  grains  of  powder,  introduced  into  the  bottle  and  the  bottle  filled 
with  water,  weighed  1209.75  grains,  from  which  we  deduct  the  weight  of 
the  powder,  250  grains,  which  leaves  959.75 ;  this  subtrncted  from  1000 
leaves  40.25,  the  weight  of  water  equal  to  the  bulk  of  the  powder  used ; 
then — 

40.25  :  250  :  :  1  :  6.21  specific  gravity  of  the  powder. 

If  we  take  a  vial  which  will  hold  an  ounce  of  watei-  by  weight,  we 
find  it  will  hold  about  an  ounce  and  a  half  of  nitric  acid,  and  about 
three-quarfei's  of  an  ounce  of  ether ;  hence  we  may  say,  approximately, 
that  mtric  acid  is  twice  as  heavi-  as  ether,  or  that  it  is  half  as  heavy 
again  as  water,  while  ether  L'^  only  three-quarters  as  hca^T'.  We  thus 
compare  these  two  liquids  with  a  common  standard,  and  one  which,  being 
universally  diffused  m  a  state  of  tolerable  purity,  furaishcs  the  most 
ready  means  of  comparing  solid  or  liquid  substances  together.  The 
relation  which  the  weight  of  a  substance  beai'S  to  that  of  water  ls,  thei-e- 
fore,  called  its  specific  gravity.  Water  being  assumed  as  1  in  the  illus- 
tration just  given,  nitric  acid  would  be  IJ  or  1.5,  and  ether  J  or  .75. 
Upon  this  principle  we  may  ascertain  the  specific  gravity  of  all  liquids 
by  having  a  bottle,  the  capacity  of  which  is  well  and  acccunitely  deter- 
mined, filling  it  with  these  various  liquids  at  a  cei'tain  normal  tempera- 
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ture,  ascertainiDg  their  weight,  and  by  a  simple  calculation  bringing 
them  to  this  common  standai-d.  The  specific  gravity  of  substances,  when 
accurate^  ascei-tained,  constitutes  one  of  their  most  important  character- 
istics. In  pharmacy,  it  is  much  employed  to  indicate  the  strength  and 
purity  of  medicines,  particularly  acids,  alcohol,  the  ethere,  and  essential 
oils ;  and  a  physician  is  deficient  in  one  of  the  most  important  aids  to  diag- 
nosis who  has  not  at  hand  the  means  of  taking  the  specific  gravity  of  urine. 
The  apparatus  for  ascertaining  the  specific  gravity  of  liquids  is  of  two 
kinds:  fii-st,  specific  gravity  bottles ;  and  second,  hydrometers, or  loaded 
tubes  which  mark  the  density  of  liquids  by  the  depth  to  which  they  sink 
in  them,  according  to  known  and  purely  artificial  standards.  The  most 
convenient  specific  gravity  bottles  are  graduated  to  hold  1000  grains,  or 
100  grains  of  pure  water  at  60*^  F.  They  are  of  two  kinds,  stoppered 
and  unstoppered.  The  former  are  most  approved ;  they  are  accompanied 
by  a  little  counterpoise  to  be  placed  on  tlie  opposite  scale  plate,  which 
exactly  balances  the  empty  bottle,  so  that  the  weights  which  balance  it, 
when  filled  and  placed  on  the  scale,  indicate  the  weight  of  its  contents. 


Fig.  70.  Fig.  71. 


BpeclHc  eravit;  botOe, 


Stoppered  apeclflc  gravity  botUe,  Un-box.  and  couDlerpoise. 

In  testing  the  stoppei-ed  lOOO-^rain  bottle,  it  i-equires  to  be  filled  with 
distilled  water  at  60°  F.  a  little  above  the  point  in  the  neck  to  which  tlie 
stopper  will  reach  when  replaced,  so  that  this  shall  force  out  the  air  and 
a  small  portion  of  the  liquid  into  the  capillary  tube  drillod  through  it. 
The  whole  bottle  is  then  wiped  clean  and  dry,  and  weighed ;  if  tlie 
adjastment  has  been  correctly  made  it  will  hold  1000  grains. 

The  unstopperwl  1000-grain  bottle  is  marked  by  the  scratch  of  a 
file  opposite  uie  point  in  the  neck  to  which  the  liquid  must  reach  ;  this 
line  snould  be  intermediate  between  the  upper  and  lower  edge  of  the 
concave  surface  of  the  liquid  in  the  neck  when  filled.  The  100- 
grain  bottles  are  of  the  same  description,  and  are  useil  in  the  same  way ; 
they  are  convenient  when  only  very  small  quantities  can  be  obtained 
for  testing,  but  ai-e,  of  couwie,  uot  quite  so  accm'ate. 
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One  particular  merit  of  the  1000-  and  100-grain  bottles  is,  that  the 
weight  of  a  liquid,  as  obtiuned  by  filling  and  weighing  them,  expresses 
its  specific  gravity.  The  equation  is  this :  as  the  weight  of  a  certain 
bulk  of  water  is  to  the  weight  of  the  same  bulk  of  tne  liquid  being 
tested,  so  is  the  specific  gravity  of  water,  which  is  unity,  to  the  specific 
gravity  of  the  liquid ;  or  as  1000  is  to  the  weight  of  the  liquid,  so  is  1 
to  the  specific  gravity  of  the  liquid.  Having  obtained  the  weight  of 
this  quanti^  of  a  liquid,  we  have  its  specific  gravity,  attention  being 
required  to  the  decimal  mark  merely. 

If,  for  instance,  we  fill  the  lOOO-grain  bottle  with  alcohol,  and  find 
it  weighs  835  grains,  we  write  its  specific  gravity  .835,  placing  the 
decimal  mark  bdbre  the  figures,  because  the  weight  is  less  tluin  the  unit 
adopted.  If  we  fill  it  with  chloroform,  and  find  ihe  weight  to  be  1490 
grains,  we  state  the  specific  gravity  at  1.490,  placing  the  decimal  after 
the  first  figure ;  or,  if  we  find  it  to  hold  13,500  grains  of  mercury,  we 
state  the  specific  gravity  13.5,  the  decimal  being  varied  for  obvious 
reasons ;  but  no  calculation  is  necessary  to  ascertaui  their  relation  to  water. 

The  specific  gravity  bottle  I  next  proceed  to  describe  does  not  exhibit 
the  specific  gravity  of  the  liquid  without  a  calculation,  special  in  each 
case,  but  possesses  the  advantage  of  being  cheap  and  extemporaneous, 
and,  if  carefully  made,  is  nearly  as  accurate. 

Select  a  smooth  and  clean  bottle,  not  too  thick,  with  a  gronnd-glass 
stopper ;  after  first  filing  a  small  groove  down  the  side  of  the  stopper, 
to  subserve  the  purpose  of  the  capillary  orifice  in  the  stopper  of  the 
1000-^;rain  bottle,  adjust  it  to  one  or  more  weights  which  counterpoise 
it,  and  put  these  aside  for  that  use.  Now  find,  by  several  trials,  the 
exact  weight  of  water  it  will  hold  at  the  proper  temperature,  and  mark 
this  on  the  bottle,  or  on  a  paper  in  which  it  is  constantly  wrapped ;  this 
is  used  in  the  same  way  as  the  1000-  or  lOfr^rain  bottle,  except  that  it 
is  necessary  to  make  a  calculation,  after  each  weighing,  to  ascertain  the 
specific  gravity  of  the  liquid.  Suppose  it  to  be  a  f^sa  bottle,  and  to 
contain,  say  242.5  grains  of  pure  water,  and  the  liquids  tested  to  have 
weighed  256  grains;  now,  to  ascertain  its  specific  gravity,  a  sum  must 
be  made  as  above  stated ;  as  the  weight  of  a  certain  bulk  of  waf«r  is  to 
the  weight  of  the  same  bulk  of  this  liquid,  so  is  the  specific  gravily  of 
water  to  the  specific  gravity  of  this  liquid  :— 

242.5  :  256  : :  1  :  1.055 ;  or  divide  the  weight  of  the  liquid  by  the 
weight  of  the  same  bulk  of  water,  thus  ^rr^  =  1.055,  the  sp.  gr. 

I  have,  though  i-arely,  been  able  to  select  fSss  bottles,  which,  by 
modifying  their  size  by  filing  the  stopper,  would  hold  exactly  250 

grains,  or  •-      ;  hence  it  was  only  necessary  to  multiply  the  ascert^ed 

weight  by  4  to  get  the  specific  gravity.  This  plan  of  taking  the  specific 
gravity  is  so  much  more  accurate  than  that  by  hydromet^,  that  these 
extemporaneous  or  home-made  bottles,  when  well  made,  and  used  with 
good  scales,  are  to  be  prefeiTed  to  the  best  hydrometers,  which  rarely 
mark  with  precision  more  than  the  second  decimal,  a  point  reached 
without  difficulty  with  a  bottie,  even  when  the  scales  do  not  indicate 
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the  fractious  of  a  grain.     Unstoppered  specific  gravity  bottles  are  etill 
more  readily  niade. 

Sometimes  the  quantity  of  liquid  is  but  a  drop  or  t^vo,  and  recourae 
is  had  to  the  expedient  of  thromug  it  into  some  liquid  in  which  it  is 
insoluble,  and  bringing  the  specific  gravil^i'  of  the  latter  to  that  of  the 
drop  so  s^ded,  which  is  known  by  the  drop  fioating  at  any  point  in  the 
liquid  equally  well ;  the  specific  gravity  of  the  liquid  is  then  a-rt-ertained 
by  weighing  it  in  the  specific  gravity  bottle. 

Thb  last  method  of  finding  the  specific  gravitj-  is  the  same  in  principle 
as  that  afforded  by  Lovi's  beads,  small  glass  balls  of  different  weights  and 
bulks  so  graduated  that  they  will  float  at  anv  point  in  the  liquid  in 
which  they  are  placed ;  this  specific  gravity  liav'ing  been  ascertained, 
the  bead  is  so  marked,  aud  then  becomes  an  instrument  useful  for 
ascei'taining  that  particular  density. 

An  instrument  has  been  employed  which  has  one  advantage  ovei-  the 
specific  gravity  bottle,  in  that  it  is  much  more  easily  cleaned  when  soiled 
bv  viscid  and  tenacious  matters.     It  consists  of  a  piece  of  glass  tube 
(t'ig.  74)  partly  filled  with  mercury  so  that  it  will  readily  sink  in 
liquids,  then  hermetically  scaled,  and  the  end  drawn  out  into  a  hook  or 
eye  so  that  it  can  be  readily  attached  to  a  scale-beam ;  it  is  then  counter- 
poised and  weighed  in  distilled  water  at  the  temperature  of  60°  F.,  and 
the  weight  of  water  it  displaces  is  noted  for  future  experiments ;  if  when 
immersed  in  a  liquid  it  displaces  900  grains, and  it  displaces  1000  in  water, 
weknowthe8pecificgravitytobe.900,becau8el000:  900  :  :  1  :  .900. 
The  greatest  practical  difficulty  in   accurately  adjust- 
Fig.  74.      ing  a  siiecific  gravitj-  bottle,  and  in  taking  the  s|KK!ific  grav- 
ity of  liquids,  has  relation  to  the  temperature.     The  proper 
temperature  for  liquids  to  be  measiu^  bv  the  specific  grav- 
ity bottle  is  60°  Fahrenheit's  scale,  whien  at  certain  seasons 
of  the  year,  in  our  climate,  is  i-eadily  attainable,  but  in  hot 
weather  the  temperature  of  water  will  reach  90°  or  more ;  the 
dew-point  then  rises  above  60°,  so  that  if  the  water  be  brought 
to  that  temperature  artificially  and  put  into  the  bottle,  the 
moisture  deposited  upon   the  outside  of  the  bottle  while 
weighing  it  will  sensibly  ina-ease  its  weight.     In  order  to 
obviate  this  diflicultj',  it  is  more  convenient  to  have  tables 
giving  the  variations  of  specific  gravitj'  by  elevation  or  de- 
pression of   temperature.     The  tables  of  tliis  description 
formerly  in  use  arc  unsatisfactory  and  conflicting,  and  nave 
led  Dr.  Pile  to  prepare  an  original   table,  foiuided  upon 
many  hundred  trials  at  all  temj>eratures  from  50°  to  93°. 
This  he  has  kindly  furnished  me  for  publication.      The 
utility  of  this  table  in  verifying  the  accuracy  of  the  specific 
gravity  bottle  at  any  temperature  will  l>c  api>ai'cnt, 

It  may  be  remarked  that  the  glass  bottle  itself  expands 
cjiiDdcrB.     aud  contracts,  and  experiment  Has  sho^vn  it  will  contain 
about  .01-3  grain  more  for  evciy  degree  above  60°,  and  as 
much  less  below  it.     In  weighing  liquids  above  or  below  that  tempera- 
ture, we  do  not  obtain  directly  the  true  s|XHific  gravity,  but  the  con- 
joined result  of  the  expansion  or  contraction  of  the  water  and  the  glass 
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bottle.  If  the  actual  specific  gravi^  is  sought,  it  will  be  uecesiiaiy  to 
make  the  proper  correctious  both  for  the.  liquid  ou  trial  and  for  the 
glass  bottle.     This  also  has  been  done  in  the  ntllowing  table  :* 

Tahle  of  Am>areni  Bpecijic  Gravity  of  Water  aa  observed  in  a  GlasB 
BotUe  at  dWerent  Temperatweg ;  also  its  true  Specific  Gravity.  By 
W.  H.  Pile,  M.D. 


8p.  Or.  In 

remp.F«hr. 

GlueBoetics. 

True  3p.  Gr. 

see 

1000.54 

1000.67 

51 

1000.50 

1000.62 

52 

1000.46 

1000.56 

63 

1000.41 

1000.50 

54 

1000.36 

1000.44 

55 

1000.30 

1000.87 

56 

1000.25 

1000.30 

57 

1000.20 

1000.23 

58 

1000.14 

1000.16 

59 

1000.07 

1000.08 

60 

1000.00 

1000.00 

61 

999.02 

999.91 

62 

999.S4 

999.82 

905.90 
995.72 
995.54 


Schiff  has  proposed  a  very  simple  arrangement  for  the  determinatioa 
of  the' specific  gravity  of  solid  ana  liquid  bodies.  It  consists  merely  of 
a  teat  glass  of  even  width  graduated  into  cubic  centimetres  from  the  bot- 
tom and  resting  iu  a  wooden  or  cork  foot.  It  is  used  bv  pouring  a  con- 
venient quantity  of  any  liquid  iuto  the  tube,  noting  its  height,  and  weigh  ing 
the  apparatus  in  grammes ;  the  solid  body  is  then  iutroduoed  in  a  coarse 
powder,  the  apparatus  weighed  again,  and  the  height  of  the  liquid 
noted.  The  difference  of  weight  indicates  the  weight  of  the  bodv,  the 
difference  of  measure  gives  in  cubic  centimetres  tlie  amount  of  liquid 
displaced,  and  (as  one  cubic  centimetre  of  water  weighs  one  gramme) 
also  the  weight  of  distilled  water  in  grammes  di.splaced  hv  the  above 
body ;  consequently  the  weight  of  the  body  divided  by  the  difference 
of  measure  in  cubic  centimetres  gives  the  specific  gravity. 

To  find  the  specific  gravity  of  any  given  liquid,  this  is  introduced 
into  the  tube  previously  weighed,  the  difference  of  weight  iu  grammes 
after  and  before  filling  if  is  simply  divided  by  the  number  of  cubic 
centimetres  occupied  by  the  liquid,  to  furuish  the  sjwcific  gravity. 

The  greatest  density-  of  water  is  nt  39°  F.,  and  as  the  si>ecific  gravity 

is  usually  taken  at  60°  F.,  there  is  a  slight  discrepancy  in  the  weight 

oi  water,  which  is  exactly  one  gramme  for  each  cubic  feutimetre  at  39° ; 

but  the  ezpansioD  of  water  betweeu  32°  and  212°  is  not  more  than 

*  See  table  iu  PharmticoiHeia,  l^SO. 
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.012,  and  the  difference  of  its  weight  at  39°  and  60°  80  slight  that  for 
ordinary  purposes  it  may  be  overlooked, 

Hydrometers, — The  specific  gravity  of  liquids  may  be  most  readily 
ascertained  by  plunging  in  them  instruments  so  adjusted  as  to  mark 
their  density  by  the  depth  to  which  they  sink.  These  are  called 
hydrometers,  and  although  not  capable  of  the  same  accuracy  as  specific 
gravity  bottles,  they  furnish  approximate  results  with  great  facility. 

The  application  of  the  hydrometer  depends  upon  the  well-ascertained 
law  that  a  body  floating  in  a  liquid  displaces  its  own  weight  of  the  same, 
and  its  use  dates  back  to  the  discovery  of  that  principle,  a  period  of 
about  three  hundred  years  before  the  Christian  era. 

Hydrometers  are  named  with  reference  to  the  chiss  of  liquids  for 
which  they  are  designed,  and  to  the  scale  upon  which  graduated.  The 
kinds  most  sold  are  called  Baume's  hydrometetB  or  areometers;  they  are 
also  called  saecharometers,  when  adapted  to  the  measurement  of  sympe ; 
acidometers  to  acids;  elseometers  for  oils,  and  urinometers  for  urine. 

Cartier's  hydrometer,  which  is  somewhat  used  in  France,  is  only 
applicable  for  light  liquids;  it  is  a  modification  of  Baume's  Pese  Esprit, 
and,  having  some  points  iu  the  scale  which  correspond,  is  generally 
confounded  with  it. 

Without  intending  to  confuse  the  student  with  unnecessary  dct^le,  I 
shall  give  in  a  few  words  the  method  of  obtaining  the  standards  on  the 
respective  scales,  and  the  mode  of  converting  them  into  specific  gravity 
and  the  reverse  rule,  omitting  the  tables,  which  will  be  found  in  the 
United  Stales  Diepenxatory  and  in  chemical  works. 

BaumS  had  two  instruments,  one  for  liquids  heavier  than  water,  and 
one  for  liquids  lighter  than  water ;  the  former  called  P^e  Aeide,  or 
Phe  Strop,  and  the  latter  P^  Esprit. 

The  zero  for  heavy  liquids  was  water,  and  the  point  to  which  the 
instrument  would  sink  in  a  solution  containing  fifteen  per  cent,  of  silt  was 
marked  15°.  The  interval  doubled  gave  30°,  the  next  45°,  and  so  on. 
The  zero  for  lighter  liquids,  or  pise  esprit,  was  obtained  by  immersing  the 
tube  in  water  containing  10  per  cent,  of  salt  in  solution,  and  the  point 
to  which  it  would  sink  in  pure  water  he  made  10° ;  dividing  tlie  stem 
into  like  intervals,  he  obtained  20°,  30°,  etc,  the  intermediate  degrees 
by  subdivbion. 

Now  it  will  be  at  onoe  perceived  that  the  slightest  error  made  in 
obtaining  the  first  interval  by  this  process  becomes  increased  in  every 
extension,  so  that  with  all  care  and  precaution  to  insure  accuracy, 
scarcely  any  two  instruments  could  be  made  to  correspond  precisely. 

This  mode  of  graduating  hydrometers  has  long  since  been  superseded 
by  the  equally  practicable  and  more  accurate  method  of  obtaining  the 
specific  gravity  of  two  known  liquids  at  a  certain  fixed  temperature. 
These  arc  placed  at  the  extremes  of  the  scale,  and  tlio  intermediate  space 
is  accurately  subdivided  into  the  requisite  number  of  degrees. 

The  liquids  ordinarily  used  for  uiis  purpose  are,  for  liquids  heavier 
than  water,  sulphuric  acid  and  water;  for  those  lighter  than  water, 
ether  (highly  rectified)  and  water — the  specific  gravity  of  tliese  being 
of  course  ascertained  before  each  trial  by  a  standard  hydrometer,  or  by 
the  use  of  the  lOOO-graiu  bottle ;  but  authorities  are  not  agi-eed  pre- 

D,qit,zeabvG00»^lc 


HYDROHETEBS. 


85 


Fig.  75. 


oisely  in  Hzing  their  specific;  gravities,  ao  that  even  the  moet  accurate 
manipulators  are  liable  to  error  from  this  fact,  unless  by  having  a  com- 
mon definite  rule  accunwy  is  obtained.  Another  difficulty  in  regard  to 
Baum^'9  hydrometers,  as  usually  imported,  is,  that  they  are  marked  by 
arbitrary  numbers,  which  have  no  neceaeary  connection  with  the  specific 
gravity,  and  they  can  only  be  used  with  facility  when  access  can  he  had 
to  the  tables  published  in  chemical  works,  in  which  the  d^;rees  of 
Baume,with  theircorresponding  specific  gravity  numbers,  are  represented. 
The  following  simple  formula  has  been  contrived  for  the  puroose  of 
finding  the  specific  gravity  of  any  liquid,  the  degree  of  Baume  beii^ 
known,  or  the  reverse. 

For  Liquids  Heavier  than  Water. 

1,  To  reduce  BaumS  to  specific  gravity.  Subtract  the  degree  of  BaumS 
from  145,  and  divide  into  145 ;  me  quotient  is  the  specific  gravity. 

2.  To  reduce  specifio  gravity  into  Baum^.  Divide  the  specific 
gravity  into  145,  and  subtract  from  145 ;  the  reminder  is  the  d^ree 
of  Baum^. 

For  lAquida  lAghter  than  Water, 

1.  To  reduce  Baum6  to  specific  gravity.  Add  the  number  of  the 
d^ree  to  130,  and  divide  it  into  140 ;  the  quotient  is  the 
specific  gravity.  2,  To  reduce  specific  gravity  to  Baum^. 
Divide  the  specific  gravity  into  140,  and  subtract  130 
from  the  quotient ;  tiie  remainder  will  be  the  degree  of 
Baume.  In  this  manner,  the  tables  at  the  end  of  this 
article  were  calculated. 

The  rationale  of  this  formula  is  more  diflScult  to  un- 
derstand than  ils  application.  The  modulus  or  constant 
number  here  used  is  the  proportion  which  the  space  of 
one  degree  (or  the  bulk  which  one  d^ree  occupies)  bears 
to  the  space  or  bulk  of  the  whole  hydrometer  below  the 
water  line. 

Or,  it  may  be  stated  to  be  the  proportion  which  the 
weight  of  water,  displaced  by  the  hydrometer  when  floats 
ing  in  water,  bears  to  the  weight  of  water  equal  in  bulk 
to  one  d^ree. 

For  example :  suppose  the  weight  of  a  hydrometer  to 
be  200  grains,  it  is  floated  in  ^rate^  and  marks  the  water 
line  (10  B.  in  p&e  esprit,  or  0°  B.  in  piae  adde) ;  now 
to  sink  it  one  d^ree  in  the  first  case,  ^4^  of  its  weight 
must  be  added,  or  1.428  grain;  140  is  therefore  the 
modulus  of  the  scale  for  light  liquids ;  in  the  other  case, 
we  must  withdraw  yj-j  of  its  weight,  or  1.38  grain,  to 
enable  the  hydrometer  to  rise  one  degree;  145  is 
therefore  the  modulus  of  the  p&e  aoid^:  from  this  it 
will  appear  that  the  modulus  determines  the  size  of 
the  degrees.     That  here  presented  was  selected  (as  most  ^ 

consistent  with  the  practice  of  manufacturing  ciiemists,  liquids  ligbter  than 
and  according  with  the  tables  puliliahed  in  the  United  ''""'' 
States  Dispeiiaaiory)  by  Henry  Pemberton,  Practical  Chemist,  of  this 
city,  to  whose  able  article,  showing  the  inconsistency  of  the  standards  in 
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use,  published  in  the  American  Journal  of  Pharmacy,  vol.  xxiv.,  p.  1, 
the  reader  is  referred. 

The  inconvenienoe  of  an  arbitrary  scale,  as  that  of  Baume,  has  long 
been  felt,  and  has  led  to  the  manufacture  of  the  new  sH'le  of  hydrometer 
which  is  here  figured ;  these  have  the  scale  of  Baume,  with  the  actual 
specific  gravity  corresponding  to  it,  written  opposite  each  other  on  the 
tube,  and  thus  made  are  unexceptionable.  A  large  size  containing  two  in 
a  series,  one  for  liquids  heavier,  and  the  other  for  liquids  lighter,  than 
water,  each  ha\-iDg  an  extensive  range;  and  also  a  small  size,  consist- 
ing of  two  for  liglit  and  three  for  heavy  liquids.  The  advantage  of  the 
series  of  five  small  instruments  is,  that  the  scales,  having  a  much  less 
range,  are  capable  of  exhibiting  more  accurately  slight  differences  in 
specific  gravity  than  in  the  other  case.  In  the  drawing,  one  of  the  large 
instruments  is  exhibited,  considerably  reduced  in  size ;  and,  as  the  scales 
with  the  two  sets  of  figures  could  not  be  represented  in  a  single  view 
of  the  tube,  the  printer  has  appended  on  either  side  the  figures  rep- 
resenting the  degree  of  Baume  and  a  part  of  those  representing  the 
specific  gravity. 

It  has  been  proposed  that  Congress  should  legalize  a  special  hydrometer 


Fig.  76. 


Fig.  77. 


Fig.  78. 


Urinomeler  In  use. 


with  a  simple  scale  as  standard  to  be  used  in  the  United 
States. 

Of  all  the  practical  applications  of  the  art  determining 
specific  gravity  none  is  more  important  and  interesting 
to  the  physician  than  its  use  in  ascertaining  the  qualities 
of  urine.  The  urinometer  is  tlie  most  delicate  of  this 
class  of  instruments;  it  is  a  hydrometer  tube  with  a  very  small 
range,  only  going  from  1.000  to  1.060  specific  gravitj-;  within  these 
limits,  all  the  variations  of  urine  from  its  normal  standard  may  be 
ascertained.  So  delicate  are  these  determinations,  that  tlie  variations 
of  temperature,  iniportaut  in  all  cases,  hei-e  require  special  attention; 
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and  accordingly  many  of  the  urinometers  fire  accompaiiied  by  a  little 
tliermometer  to  be  plunged  into  the  urine  simultaneously  with  the  tube ; 
sometimes  the  thermometer  is  inclosed  in  the  tube,  and  at  othei's,'as  in 
die  apparatus  Fig.  76,  aocompanies  it  in  a  neat  box,  containing  also  a 
gi-adtiated  glass  for  containing  the  uriue. 

The  thousand-grain  bottle,  with  proper  obeervanoe  of  the  thermometer, 
is,  however,  in  this  as  iu  all  other  cases,  the  surest  test  of  specific  gravity. 

Fig.  77  represents  the  m-inometer  removed  from  tlie  box  and  Soated 
iu  the  vessel  accompanying  it  (in  which  the  graduation  marks  are  not 
seen).  The  graduation  of  the  urinometer  is  such  that  each  d^ree  rep- 
resents td'hit]  dius  giving  the  actual  'specific  gravity  by  simply  adding 
the  number  of  degrees  on  the  scale  corresponding  witii  the  surtaceof 
the  liquid  to  1000.  Thus,  supposing  the  number  cut  by  the  surface  of 
tiie  fluid  to  be  30,  as  shown  in  the  figure,  the  spedfic  gravity  would 
tlieu  be  1.030.  The  average  density  of  healthy  urine  is  about  from  10° 
to  25°  of  this  scale,  at  60°  F.,  or  sp.  gr.  1.010  to  1.026.  That  of  dia- 
betic urine  ranges  from  30°  to  60°,  or  sp.  gr.  1.030  to  1.060. 

Some  hydrometers  for  liquids  heavier  uian  water  are  manufactured 
of  small  size,  for  the  special  purpcee  of  measuring  the  strength  of 
syrups.  Fig.  78  represents  one  of  tnese,  whicli  is  graduated  to  Baume's 
scale.  It  floats  at  30°  in  a  solution  of  the  ap.  gr.  1.26,  the  density  of 
saturated  simple  syrup  when  boiling. 

A  very  fi-equent  use  for  the  hydrometer  is  to  ascertain  the  strengtii 
of  alcoholic  liquids,  and  as  it  is  often  uecessaiy  to  be  able  to  prepare  aa 
alcohol  of  any  given  strength  from  another  of  different  percentage,  the  fol- 
lowing rules,  given  by  thelate  Dr.  W.  H.  Pile,  will  be  found  very  useful : — 

Ist.  To  reduce  alcohol  to  any  desired  strength. 

2d.  To  make  a  definite  quantity  of  any  desired  strength  from  a  stronger 

alcoliol. 

3d.  To  make  a  mixture  of  any  desired  strength  by  mixing  a  stronger  and  a 
weaker  alcohol. 

4th.  To  make  a  definite  quantity  of  any  desired  strength  by  mixing  a 
stronger  and  a  weaker  alcohol. 

Atuwer  to  Problem  Int. — Multiply  the  quantity  of  the  alcohol  (either  in  fluid- 
ounces  or  in  gallons)  by  its  percentage  strength  (Tralle'e  alcoholometer]  and 
divide  by  the  required  per  cent. ;  the  quotient  gives  the  quantity  to  which  the 
alcohol  must  be  diluted. 

Anvwer  to  Problem  2d. — Multiply  the  required  amount  by  the  required  per 
cent.,  and  divide  by  the  per  cent,  of  the  given  alcohol ;  tlie  quotient  g^ivea  the 
quantity  to  which  the  alcohol  must  be  made  up  by  the  addition  of  water. 

An»wer  to  Problem,  Sd. — Subtract  the  percentage  of  the  weaker  alcohol  from 
the  required  per  cent.;  the  difference  indicates  the  quantity  of  the  stronger 
alcohol  to  be  need.  Next,  subtract  the  required  per  cent,  from  that  of  the 
stronger  alcohol ;  the  result  indicates  the  quantity  of  the  weaker  alcohol  to 
be  used.  Mix  the  two  results  together,  and,  as  the  contraction  will  be  more 
or  leas,  add  sufficient  water  to  make  the  mixture  equal  to  the  quantity  of  the 
two  liquids  before  mixing.  For  example,  it  is  desired  to  prepare  an  alcohol 
of  60  per  cent,  by  mixing  an  alcohol  of  90  per  cent,  and  one  of  40  per  cent. 
en  ( 40  ^  20  of  the  90  per  cent,  alcohol 
"'190  =  80    "       40       " 

Add  water  sufficient  to  make  50  parts. 

An»wer  to  Problem  Alh. — Ascertain  the  quantity  of  each  alcohol  to  be  mixed 
(by  Prob.  8d).  The  proportion  which  the  required  amount  beats  to  the  quan- 
&ty  thus  shown  will  indicate  the  relative  proportion  of  each  alcohol  to  be 
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used.  Thus,  if  30  pnrte  were  required  to  be  made  from  the  two  liquids  given 
in  the  previous  example,  as  30  is  to  Jths  of  the  mixture,  then  4ths  of  each 
alcohol  miiat  be  taken,  or  12  parts  of  tne  90  per  cent,  alcohol  and  18  parte  of 
the  40  per  cent,  alcohol,  adding  sufficient  water  to  make  30  parte. 


BAUHi'S  DEGREES,  WtTB  THEtB  < 

Table  for  lAqaida  Hf/hier  than  Water. 


SPECIFIC  QHAVITY. 

Ttmp.  60°  Fahr. 


0.979 

0.972 
0.966 


0.828 
0.824 
0.819 
0.814 


0.800 
0.795 
0.791 


TaWe  Jor  lAquida  heavier  than  Water.     Temp.  60°  Fahr. 


Degreenot 

Spedflo 

Degree,  or 

SpeclBc 

DeKTfcsol 

Specific 

Hjdrom. 

G»vlty. 

Gnvitr. 

UydnjiD. 

Gravttj. 

1 

1.007 

26 

1.218 

51 

l.-'>43 

2 

1.014 

27 

1.229 

32 

1.5^>9 

8 

1.021 

28 

1.239 

53 

1.576 

4 

1.028 

29 

1.250 

54 

1.593 

5 

1.036 

80 

1.261 

55 

1.611 

6 

1.043 

31 

1.272 

1.629 

7 

1.051 

82 

1.2«3 

57 

1.648 

8 

1.058 

1.295 

58 

l.(i67 

9 

l.OtW 

34 

1.306 

59 

1.086 

10 

1.074 

85 

1.318 

60 

1.706 

11 

1.082 

1.330 

Gl 

1.726 

12 

1.090 

37 

1.343 

62 

1.747 

13 

1.098 

38 

1.355 

63 

1.768 

14 

1.107 

1.368 

64 

1.790 

15 

1.115 

40 

1.381 

65 

1.813 

16 

1.124 

41 

1.394 

66 

1.835 

17 

1.133 

42 

1.408 

67 

1.859 

18 

1.142 

43 

1.422 

68 

1.8S3 

19 

1.151 

44 

1.436 

69 

1.908 

20 

1.160 

45 

1.450 

70 

1.933 

21 

1.169 

46 

1.465 

71 

1.959 

22 

1.179 

47 

1.480 

1.9S6 

23 

1.188 

48 

1.49.5 

73 

2.014 

25 

1.198 
1.208 

49 
50 

1.510 
1.526 

74 

2.012 
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CHAPTER    III. 

TEMPERATUBE,  OESEMATION  OF  HEAT,  ETC. 

MANY  of  the  processes  directed  in  the  Phannaco|XBia  may  be  con- 
ducted on  an  ordinary  cannon  stove;  aa,  making  infusions  and 
decoctions,  syrups,  some  of  the  extracts,  all  of  the  ointments  and  cerates, 
and  some  of  the  plasters.  The  various  kinds  of  cooking  stoves  are  still 
better  adapted  to  these  purposes,  each  having  its  particular  advantages, 
aud  nearly  dl  offering  facilities  not  only  for  performing  the  processes 
requiring  the  naked  fire,  but  also  being  readily  fitted  with  sand-  and 
water-baths,  and  having  ovens  attached  which  answer  the  purposes  of 
drying-chambers.  Kitchen  ranges,  such  as  are  now  generally  introduced 
into  dwelling-houses,  are  also  adapted  to  the  pharmaceutical  laboratory ; 
they  may  be  so  built  as  to  allow  of  sheet-iron  slides,  or,  better,  metallic 
sash  inclosing  the  space  above  the  fire,  so  as  to  carry  off  the  vapors 
from  evaporating  fluids,  or  the  acid  and  other  noxious  fumes  arising 
from  chemical  processes.  If  the  iron  slides  are  used,  a  light  of  glass 
should  be  introduced  into  one  of  them  to  facilitate  the  inspection  of 
the  processes,  and  these  slides  or  the  sash  should  be  supported  at  such  a 
distance  from  the  fire  as  to  allow  of  a  draught  of  air  above  the  containing 
vessels,  and  to  enable  the  operator  to  manipulate  without  exposure  to 
the  fumes. 

An  advantage  of  these  cooking  ranges  over  stoves  is  found  in  the 
supply  of  hot  water  furnished  by  boilers  or  water-backs  connected 
with  theoi,  a  great  convenience  in  a  shop  or  laboratory.  Drawings 
of  these,  would  be  superfluous,  as  the  situation  and  requirements  of 
pharmacists  are  so  various  that  each  can  best  be  suited  by  the  exercise 
of  a  little  ingenuity,  and  by  availing  himself  of  the  experience  and 
su^estions  of  those  whose  special  calling  is  to  furnish  this  kind  of 
apmratus. 

The  work  on  Pharmacy,  by  Profs.  Mohr  and  Redwood,  edited  in 
Philadelphia  by  Prof.  Procter,  and  that  on  Chemical  avd  Pkarmaccuiical 
Manipvkitifma,  by  Prof.  Morfit,  give  drawings  of  different  furnaces  man- 
ufactured for  the  special  uses  of  the  chemist  and  pharmacist ;  but  few 
of  these  are  in  common  use,  and  it  has  not  been  deemed  important  to 
present  the  subject  in  detail  in  this  work. 

A  notice  of  some  cheap  and  portable  forms  of  apparatus  may  appropri- 
ateh'  preface  an  account  of  those  pharmaceutical  processes  requinng  heat. 

The  common  clay  furnace  may  be  used  in  open  chimney-places,  or  in 
the  open  air,  charcoal  being  the  fuel ;  a  common  bellows  is  employed 
when  necessary  to  increase  the  intensity"  of  the  fire. 

Similar  furnaces  are  made  of  cast-iron ;  they  possess  no  advantages 
for  use  with  charcoal,  but,  by  becoming  hot,  they  facilitote  the  combus- 
tion of  anthracite. 

The  small  French  hand  furnace,  Fig.  81,  is  light  and  portable,  and 
preferable  to  the  ordinary  eky  furnaces  for  table  operations. 

llany  of  the  operations  of  the  pharmaceutical  laboratory  are  conven- 
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ientJy  performed  with  lamps,  alcohol  being  the  fiiel.     A  neat  and  com- 
mon aloohol  lamp  is  tJiat  shown  in  Fig.  79 ;  it  has  a  ground  glass  cap 


Qlasa  spirit  lamp.  EitemporaneauB  gliiaa  lanip.  French  hand  fumaoe. 

to  prevent  the  ^v-aste  of  alcohol  by  evaporation.  In  the  absence  of  such 
a  lamp,  a  common  glass  l»ttle,  with  ratlier  wide  mouth,  may  be  used ; 
a  perforated  cork  witli  a  small  glass  tube  about  an  inch  long  b  inserted 
in  the  neck  of  the  bottle,  as  shown  in  Fig.  80,  ajid  the  wick  is  made  to 
pass  through  this  into  the  alcohol  contained  in  the  bottle. 

A  small  tin  aloohol  lamp  answers  about  as  well  as  any  for  common 
purposes,  with  the  exception  of  having  no  cap  to  prevent  evaporation 
from  the  wick ;  such  a  one  is  shown  in  Figs.  82  and  83,  with  a  con- 
venient stand  in  which  to  place  it  under  a  capsule  or  other  vessel  to  be 
heated. 

An  alcohol  lamp,  familiar  to  chemical  students,  is  Mitehell's  atgand 

lamp,  shown  in  section  in  Fig.  84.     lu  this,  which  is  usually  made  of 

Fig.  82.  Fig.  83.  Fig.  84.    * 


The  alcohol  lamp  nndstand.  Mitchell's  lamp. 

tin,  an  argand  burner  is  placed  in  tie  centre  of  a  cylindrical  reservoir, 
r,  mth  which  it  communicates  at  bottom  by  small  lateral  tubes ;_  the 
reser\'oir  is  furnished  with  a  tube  near  the  top  at  a,  for  tJie  introduction 
of  the  fluid  ;  tiiis  is  stopped  with  a  cork  having  a  slight  perforation,  so 
as  to  admit  the  air  as  the  alcohol  is  consumed.  The  cylindrical  wick  b, 
which  is  inserted  in  the  burner,  is  kept  saturated  with  alcohol,  owing  to 
its  communicating  with  the  reservoir.  When  lighted  at  its  upper  edge, 
it  bums  freely,  having  a  draught  of  air  within  as  well  as  without  die 
cylindrical  column  of  flame,  and  generates  a  large  amount  of  heat. 

WTien  no  longer  wanted  for  use,  the  lamp  should  be  covered  by  a  cap 
over  the  burner,  or  emptied  of  alcohol,  odierwise  waste  will  occur  by 
continued  evaporation  from  the  wick. 

Fig.  85  represents  Berzelius's  lamp,  which  is  adapted  to  alcohol  or 


;vGoo»^lc 


EAT     FOB     PHARMACEUTICAL    PUKPOSES. 


oil ;  it  is  attached  to  a  permanent  stand,  upon  the  upright  rod  of  which 
it  moves,  being  secured  by  a  screw,  which  presses  against  the  rod ;  the 


Lamp  chimney. 


Benellm'g  lamp. 


reservoir  is  here  separated  from  the  burner, 
with  which  it  communicates  by  a  single 
tube.  A  little  screw  is  arranged  alongside 
the  burner  to  raise  or  depress  the  wick. 

Fig.  86  is  a  chimney,  which  is  adapted 
0  confine  the  flame  within  narrow  limits, 


and  to  increase  the  draught,  thus  diminishing  the  tendency  to  smoke,  and 
increasing  the  intensity  of  the  heat  It  may  be  applied  either  to  Ber- 
zelius's  or  Mitchell's  lamp. 

"  The  Universal  Lejnp"  constructed  on  the  same  principle  as  Ber- 
zelius's,  but  better  adapted  to  support  utensils  to  be  heated,  may  also  be 
obtain^  from  the  manufacturers  and  dealers  in  chemical  apparatus. 

One  of  the  best  contrivances  for  generating  an  intense  heat  for  those 

few  processes  iu  pharmacy  to  which  it  is  essential,  and  for  fusing  insoU 

Fig.  87. 


cri^ 


Alcohol  blast  lamp  and  stove. 


ubie  silicates,  and  iu  glass-blowing  and  bending  o] 
next  figured,  whidi  is  called  the  alcohol  blast  lamp. 


I,  is  the  lamp 
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This  is  shown  in  Fig.  87.  It  consists  of  a  double  copper  cylinder,  a, 
inclosed  at  top  and  bottom,  and  surrounding  an  interior  chamber,  which 
extends  somewhat  below  the  bottom  of  the  cj'linder  to  a  permanent 
copper  bottom,  as  shown  in  the  section.  Near  the  top  of  the  cylinder, 
an  open  tube  of  the  same  material  is  soldered  on  at  a,  for  the  puqx>se 
of  filling  it,  and  nearly  oppceite,  on  the  other  side,  a  tube,  b,  also  of 
copper,  is  inserted ;  this  b  bent,  as  seen  in  the  drawing,  and,  gradually 
tapering  down  to  a  small  diameter,  enters  the  internal  chamber  between 
the  lower  terminus  of  the  cylinder  and  tlie  bottom ;  it  is  now  cur\'ed 
upward,  and  terminates  with  a  small  orifice  at  c ;  a  movable  top,  d,  is 
fitted  with  a  handle,  and  so  constructed  as  to  fit  over  the  open  top  of 
the  chamber.  E  represents  a  sheet^iron  stove  in  which  the  lamp  may 
be  placed  when  usecl,  and  which  serves  as  a  support  for  crucibles,  dishes, 
etc.  The  mode  of  using  this  lamp  is  to  fill  die  c\'linder  with  alcohol, 
by  means  of  the  tube  a,  till  it  commences  to  run  out  of  the  jet  c,  then 
cork  up  the  open  end  of  the  tube  a,  observing  not  to  secure  the  cork  too 
tightly.  About  two  fluidounces  of  alcohol  are  now  poured  into  the 
central  chamber,  or  sufficient  to  cover  the  bottom  and  rise  to  within  an 
inch  or  two  of  the  orifice  at  c.  This  spirit,  being  now  ignited  bv  a 
mateh,  quickly  heats  that  contained  in  the  surrounding  o\'linder,  and  as 
this  boils,  the  vapor  formed  is  forced  trough  the  tul>e  5  in  a  powerful 
jet,  which,  as  it  escapes  at  c,  is  ignited  by  the  flame  playing  upon  the 
surface  of  that  in  the  chamber,  and  tlius  forms  a  jet  of  (fame  possessing 
an  intense  heating  iiowcr;  should  any  obstruction  occur  in  the  tube  6, 
or  at  the  orifice  <;  tlie  apparatus  might  explode,  but  that  the  cdrk  at  a 
would  be  likely  to  be  thrown  out.  When  it  is  desired  to  stop  the  flame, 
and  whenever  the  apparatus  is  to  be  put  out  of  use,  the  cover  d  is 
placed  on  the  top. 

For  accomplishing  fluxions  with  carbonated  alkali,  where  a  very 
intense  heat  is  required,  this  lamp  is  an  admirable  arrangement,  doing 
away  with  the  |necef«ity  of  a  counter  blowpipe.  In 
order  to  apply  this  jet  to  tlie  greatest  advantage  for 
the  purpose  named,  a  crucible  jat^ket,  F,  Fig.  88, 
may  be  placed  upon  the  projections  on  the  top  of  the 
stove  £,  Fig.  87,  immetfiately  over  the  flame  of  the 
lamp.  This  is  a  sort  of  chinmcy  made  of  sheet-iron, 
and  serving  the  double  purpose  of  keeping  the  cruci- 
ble from  all  currents  of  air  but  tliose  highly  heated 
by  the  flame,  and  of  turning  the  flame  back,  some- 
what as  in  a  reverberatorj'  furnace. 

The  cheap  and  abundant  lighting  fluids  sold  under 

Crucible  Jacket.       the  names  of  kerosene,  coal-oil,  etc.,  are  too  highly 

carbonaceous  to   serve  a  good  purpose   for  heating, 

unless  with  apparata-*  constructed  with  special  arrangements  for  wcuring 

the  thorough  combustion  of  the  oil  and  the  convenient  a]>plication  of  the 

generated  heat  to  the  objects  in  view. 

Gasoline  vapor  is  too  smoky  even  when  mixed  with  atmospheric  air ; 
but  the  kind  of  gas  made  by  the  destructive  distillation  of  coal  leaves 
nothing  to  be  desired. 

The  ijest  fuel  for  pharmaceutical  purposes  is  the  gas  now  so  freely 
and  cheaply  supplied  in  almost  everj'  coasiderable  Unvn. 
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Thia  gas  may  be  conducted  by  pipes  into  the  coiuiter  or  table,  and 
terminated  at  any  convenient  point  just  above  its  surface  by  a  suitable 
burner ;  or  it  may  have  soldered  on  to  the  iron  pipe  at  its  terminus  a 
leaden  one,  which,  being  flexible,  may  be  moved  at  pleasure  to  any 
desired  part  of  the  table.  The  gas  distributor,  shown  in  Fig.  89,  is  the 
best  arrangement  for  supplying  a  number  of  burners  at  one  time  on  the 
table ;  it  is  made  of  Brass  on  &  marble  foot,  with 
three  distributing  stopcocks.     This  arrangement  af-  Kg.  89. 

fords  a  neat  and  convenient  means  of  using  gas,  from 
an  ordinary  pendant  or  bracket  on  the  table,  for  three 
several  purposes  at  the  same  time.  A  very  good  por- 
table apparatus,  capable  of  being  used  in  any  part  of 
the  room,  or  in  any  room  in  the  house,  is  shown  in 
Fig.  90.  It  consists  of  a  flexible  tube,  which  is  ter- 
minated at  one  end  by  a  cap  to  iit  on  to  the  burner  Gas  distributor, 
of  a  common  chandelier,  pendant,  or  aide-light,  such 
as  are  suspended  from  the  ceiling  or  walls  of  apartments  for  the  pur- 
poses of  illumination.     To  the  other  end  of  this  tube  is  a  stand  of 


Fig.  90. 


Fig.  91 


Fig.  92. 


Curve  for  KBS  tubinif. 

metal  attached,  surmounted  by  a  burner  to  he  adapted  to  some  of  the 
various  kinds  of  furnaces  to  be  described  in  the  sequel. 
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Figs.  91  and  92  are  sectional  drawings  to  illustrate  the  different  modes 
of  connecting  the  flexible  tube  as  above  with  the  permanent  pipe.  Fig. 
91  is  the  mercury  cup  arrangement ;  a  small  cup  is  screwed  on  the 
bmmer  at  its  base,  into  which  are  introduced  a  few  ounces  of  mercuiy, 
and  into  this  the  cap  of  the  conducting  tube  dips  so  aa  to  form  an  air- 
tight joint,  which  is  very  readily  shipped  and  unshipped.  Ib  this 
figure  the  cap  is  represent  as  having  a  flange  covering  the  mercury 
cup,  which,  while  it  is  in  its  place,  protects  the  mereurj'  from  evapora- 
tion or  from  spilling  out.  When  unshipped,  however,  the  bath  of  mer- 
cury is  unprotected,  aud  becomes  wasted,  frequently  requiring  to  be 
renewed,  and  leading  to  inconvenience.  Fig.  92  is  a  ground  burner  and 
cap,  such  as  are  shown  also  in  Fig.  90.  The  burner  and  cap  are  fitted 
aud  ground  to  each  other,  so  as  to  make  a  direct  air-tight  connection 
when  adjusted,  and  yet  are  removable  at  pleasure.  The  screws  by 
which  the  burner  is  attached  to  the  pipe,  and  the  cap  t»  the  flexible 
tube  above,  and  also  the  internal  construction  of  the  fish-tail  burner,  are 
shown  in  this  section. 

There  is  now  made  a  cap  which  fits  upon  any  burner  without  being 
ground,  and  is  used  for  drop-lights  in  illumination.  These  attachments 
are  made  by  simply  stretching  a  piece  of  gum-elastic  tubing  over  the 
burner,  and  connecting  the  other  end  with  a  gas  furnace  or  other  appliance 
on  the  counter.  There  is  a  liability  to  inconvenience  from  the  folding 
of  the  tube  upon  itself  at  the  point  at  which  it  should  curve,  thus  shut- 
ting off  the  flow  of  gas.  To  obviate  tliis,  a  curved  tinned  iron  support, 
Bho\vn  in  Fig.  93,  may  be  slipped  over  the 
Fig.  94.  upper  end  of  the  tube  into  a  jjosition  to 

give  it  the  appropriate  curve. 

Fig.  94  represents   the  ai^and   burner 

with  rim.     The  jet  of  gas  is  here  through 

the  small  holes  at  the  top  of  tlie  hollow 

cj-linder,  the  funnel-shaped  appeiidapealwve 

being  designed  to  spread  the  flame  when 

u^td  for  illumination  ;  the  dii^k  screwed  on 

below  is  used  to  support  the  chimney,  and  is 

Ai^oDd  burner.  perforated  with  holes  so  as  to  allow  a  draught 

of  air  around  the  flame,  while  the  hollow 

^lindrical  shape  of  the  burner  favors  the  draught  through  its  centre. 

The  ai^nd  burner  b  shown  in  Fig.  90  as  covered   by   a   cyliiidcr. 

Fig.  97. 

Fig.  95  represents  a  cylindrical  screen  used  to  cover  over  any  common 
burner,  the  Miject  being  to  confine  the  heat,  to  prevent  the  flame  being 
affected  by  draughts,  and  to  afford  a  support  for  the  vw^-icl  licing  heated. 
The  door  is  convenient,  when  the  top  is  covered,  to  light  the  flame,  and 
to  f«e  its  elevation  and  depression  during  tlie  process. 

Fig.  96  represents  a  CA-finder  of  sheet  cojiper,  iron,  or  tin,  which  may 
varv  in  length  from  5  to  8  inches,  and  in  diameter  from  2j  to  4  inches, 
with  a  ring  of  the  same  material  about  an  inch  wide,  and  just  large 
enough  to  slide  over  the  cylinder.  A  iiicce  of  copper  or  brass  wire 
gauze,  a  little  lai^r  than  the  diameter  of  the  cylinder,  is  sti-etched  o^■er 
me  top,  and  secured  by  pa.ssiug  the  ring  over  it ;  while  the  liottom  is 
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left  open,  and  either  supported  on  feet  or  made  to  stand  directly  upon 
the  table,  the  lower  mai^in  being,  as  in  this  case,  scalloped,  so  as  to  allow 
the  free  passage  of  air  into  it. 


o 


Fig.  97. 


Screen  and  support.  QuMore. 

The  obsti-uctioD  to  the  free  passage  of  the  mixed  air  and  gas  whioh 
fine  gauze  presents,  causes  the  hu^  amount  of  carbon  in  the  flame 
observed  in  many  of  these  furnaces ;  the  gas  aecumulates  in  the  top  of 
the  cylinder  to  the  exclusion  of  the  neceseary  proportion 
of  atmoepheric  air ;  a  gauze  of  from  30  to  50  apei"- 
tures  to  the  linear  inch  has  the  required  fineness.  The 
gas  stove,  as  thus  constructed,  is  to  be  set  immediately 
over  a  gas-pipe,  which  may  either  be  permanent  or 
flexible,  or  it  may  be  open  at  the  end,  or  terminated  by 
an  ordinary  bat-wing,  or  fish-tail,  or  atgaud  bumei' ; 
preferably  uy  the  latter. 

Fig.  97  is  another  form  of  cylinder,  of  tin :  the  bottom 
being  removed,  it  will  fit  the  rim  of  the  ai^and  burner ; 
the  object  of  the  little  cap  at  bottom  is  to  adapt  it  to 
any  orainary  fish-tail  or  bat-wing  burner.  Many  restau- 
mnts  are  supplied  with  simiW  i^paratus,  its  con- 
sti-uction  being  varied,  so  as  to  give  support  to  the  ves- 
sel to  be  heated. 

The  mode  of  using  these  cylinders  is  to  place  them  o\ 
and  to  allow  the  gas  to  escape  into  them  and  thus  to  become  mixed  with 
air,  then  to  apply  a  light  above  the  surface  of  liie  wire  gauze.  The  gas, 
which,  under  ordinarj-  cii'cumstances,  burns  with  a  bright-yellow  flame, 
indicating  the  presence  of  carbon  in  a  state  of  incandescence,  and  dejjos- 
iting,  in  consequence,  a  lai^  amount  of  soot  upon  any  cold  body  brought 
in  contact  with  it,  may  now  be  so  completely  diluted  with  air,  by  i-egu- 
latiug  the  jet,  as  to  burn  with  a  light-blue  flame,  containing  no  carlwu. 
The  combustion  being  much  more  complete,  and  spread  over  tJie  whole 
surface  of  the  gauze,  gives  an  increased  amount  of  beat,  and  so  diffii.ses 
it  over  the  bottom  oi'  tlie  vessel  as  to  diminish  the  liability  to  fracture. 


r  the  burner. 
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Where  a  smoky  flame  is  obtained,  the  supply  of  atmospheric  air  should 
be  increased,  or  that  of  the  gas  diminished. 

This  kind  of  heating  apparatus,  when  the  fuel  is  accessible,  b  recom- 
mended by  its  cleanliuess,  a«,  when  carefully  used,  it  is  as  free  from  any 
i-esidue  or  sooty  deposit  as  alcohol  itself.  Gas  is  tsr  cheaper  than  alcohol, 
even  in  towns  where  the  price  reaches  $4  per  thousand  feet.  In  Phila- 
delphia it  is  but  §1.90,  It  may  be  applied  for  an  indefinite  period 
without  renewing,  which  in  long  evaporations  is  particularly  desirable. 
It  may  also  be  r^ulated  vnth  perfect  facility,  ana  left  burning  during 
the  absence  of  the  operator,  without  the  fear  of  a  material  increase  or 
dimiuution  of  the  flame,  thus  superseding,  in  many  instajices,  the  neces- 
sity of  a  sand-bath,  to  be  described  in  a  subsequent  chapter.  The 
reader  may  consult  with  advantage  the  papers  of  P.  W.  Bedford,  in 
Proceeding)!  Amer.  Pharm.  Assoc.,  vol.  xiii.,  pp.  155,  180. 

In  some  gas  furnaces  the  rim  used  to  secure  the  wire  gauze  over  the 
top  is  made  to  project  for  a  half  inch  or  more  above  the  gauze,  and  the 
inclosure  is  filled  mth  pieces  of  pumice-stone  or  of  brick  about  the  size 
of  a  pea ;  the  advantt^es  of  thm  are,  that  the  flame  is  not  so  liable 
to  be  olown  out  by  a  draught  of  air,  the  rim  acting  as  a  shield  to  it ; 
the  incombustible  material  becoming  hot,  radiates  heat  besides  the  dti-ect 
heating  efiect  of  the  flame.  It  also  protects  the  wire  gauze  from  cor- 
rosion by  liquids  accidentally  spilled,  and  diminishes  the  liabilify  to  its 
becoming  so  perforated  that  the  flame  may  be  communicated  to  the 
mixed  gas  in  the  interior  of  the  stove. 

If  the  cylinder  rests  on  the  table,  and  is  ^ort,  so  that  the  fire  is 
brought  neai-  the  top  of  the  table,  the  heat  will  scorch,  and  may  inflame 
_.  it.     To  avoid  this,  elevate  the  top  of  the  cylinder,  at 

least  eight  inches,  or  place  it  and  the  burner  on  a  plas- 
ter tile.  Putting  a  wire-gauze  diaphragm  between 
the  gas-burner  and  the  top  of  the  stove,  with  the  view 
of  mixing  the  gas  and  air  more  completely,  seems  un- 
necessary. 

In  tiiose  instances  where  a  gentle  heat  is  re- 
quired, and  especially  when  the  vessel  to  be  heated 
is  small,  the  cylinder  covered  ivith  wire  gauze  may  be 
dispensed  with,  and  an  argand  burner  oeiug  used,  a 
small  chimney  of  metal  or  glass  is  set  on  its  rim,  as 
Chimney  and  sho^vn  ID  Fig,  98 ;  and,  the  jet  of  gas  being  small, 
crucible  support.  ^„j  ^^  objuct  removed  some  distance  above  the  flame, 
a  steady  and  continuous  heat  is  secured  without  a  dejKisit  of  soot. 

Fletcher's  gas-burner.  Fig.  99,  made  by  the  Buflalo  Dental  Manufac- 
turing Co.  in  a  variety  of  forms,  is  one  of  the  best  gas  furnaces  for  phar- 
maceutical purposes  attainable.  It  consists  of  a  ring  of  iron  tubing,  D, 
perforated  on  die  upper  side ;  this  is  inclosed  in  a  cylinder  of  cast  iron, 
over  which  a  diaphi-agm  of  wire  gauze,  A,  is  fastened ;  tliere  is  a  space, 
B,  between  the  lower  end  of  the  cylinder  and  the  bottom  of  the  apjMi- 
ratus,  for  the  admission  of  ^r,  and  a  tube,  C,  for  connecting,  D,  bellows 
to  give  a  blast.  When  a  gentle  heat  is  recjuired,  the  gas  is  lighted 
through  the  opening,  B,  thus  heating  the  air  which  flows  upward  and 
escapes  through  A.     For  a  greater  heat,  the  air  and  gas  mixed  together 
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are  lighted  above  the  wire  gaiize,  and  a  steady  flame  without  siaoke  will 
be  obtained.  By  connecting  a  pipe  from  a  bellows  to  the  tube,  C,  a 
powerful  heat  b  produced.  The  most  convenient  blower  for  this  pui-- 
pose  is  shown  in  Fig.  100,  and  is  a  bellows  with  leathei'  sides,  with 
wooden  top  and  bottona,  as  in  an  oi-dinaiy  bellows ;  this  is  surmounted 
with  a  disk  of  rubber  cloth,  over  which  is  drawn  a  uet  which  prevents 
the  expansion  of  tlie  rubber  beyond  a  given  extent ;  it  is  worked  by  the 
foot  very  easily. 

Fig.  99.  Fiit.  100. 


Biinsen's  burner.  Fig.  101,  is  familial'  to  most  chemical  students  as 
fumishiug  a  concentrated  flame  similar  to  that  produced  by  a  blowpipe, 
Fig.  101.  Fig.  102. 


BunBGQ'B  burner. 


HorizoDtal  burner. 


and  useful  for  fusions,  for  blowing  and  bending  glass,  for  bringing  a 
cmcible  to  i-edness,  and  foi'  many  purposes  in  the  laboratoiy.  For  blow- 
pipe operations  the  iipriglit  tube  is  fitted  with  another  oue,  which  is  flat- 
tened laterally  at  the  upper  end,  so  that  the  orifice  presents  the  appearance 
of  a  narrow  slit,  which,  being  cut  off  obliquely,  gives  to  the  blowpipe 
flame  a  downward  du-ection.  The  tube  of  Bunsen's  burner  may  be 
covei-ed  with  a  cylinder  or  support ;  as  the  raixtui-e  of  gas  with  atnio**- 
pheric  air  is  effected  in  the  tube,  this  ai-raugement  is  not  liable  to  the 
disadvantage  of  imperfect  combustion. 

A  modification  of  Bunsen's  burner,  Fig.  102,  has  been  devised  in 
which  most  of  the  tube  conveying  the  gas  mixed  with  air  is  kept  in  a 
horizontal  plane,  and  the  perforated  head  attached  to  a  short  pipe  at  right 
angles  to  the  honzontal  tubes.  The  operator  is  enabled  to  employ  it  in 
many  cases  whei-e  the  usual  upright  tube  is  inadmissible. 

Another  arrangement  for  the  same  pui-pose  is  to  cover  merely  the 
upper  end  with  a  short  cylinder  fastened  on  a  retort-stand,  the  top  of 
7 
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which  is  covered  with  gauze ;  or,  a  still  cheaper  one,  to  place  a  piece  of 
gauze  upon  the  ring  of  a  retort-stand,  la  both  these  cases  the  gas  may 
be  lit  either  above  or  below  the  gauze,  and  the  flanie  spread  over  its 
diameter  or  confined  below  it  at  pleasure. 

Bunsen's  burner  has  been  modified  by  J,  J.  Griffin,  F.  C.  S,,  whose 
modification  is  figured  in  the  Chemical  News,  London,  November  2, 
1861.     This  arrangement  is  shown  in  Fig.  103.     The 
Fig.  103.  most  important  improvement  suggested  by  Griffin  is  a 

'"^^-^  movable  cap  fitting  over  the  air-box  at  the  bottom,  witli 

"^  boles  so  arranged  as  to  diminish  the  supply  of  air  at 

pleasure.     A  modified  Buiisen   burner   with    tliis    ar- 
I'augement  is  now  sold  by  dealei'S  in  chemical  appai-atus ; 
it  can  be  adjusted  to  pi-oduce  a  yellow  carbonized  flame 
or  an  intense  blue  name  at  pleasm-e,  and  is  regulated 
with  ease  so  as  to  prevent  eJtlier  an  excess  of  ^as  or  of  aiiv 
The  principle  of  Griffin's  attachment  of  a  cJi-eulai-  cast- 
iron  box,  with  holes  around  the  margin  and  on  the  top, 
Griffin's  burner,      designed  to  surmouut  the  Bunsen  burner  and  spread 
the  flame  for  boiling  and  evaporation,  was,  I  tliink, 
anticipated   by  McGleusey,  of   Philadelphia,  wlicee  patent  burner  is 
figured  below. 

Fie.  104  (1,  2)  shows  a  simple  brass  cylinder  witli  attachment  for  the 
introduction  of  gas  and  atmosplieric  air.     The  orifice  of  tlie  burner  is 
about  one-quarter  of  an  inch  above  the  top  of  the  holes  for  the  admis- 
sion of  air,  an  impoilant  feature  in 
Fig.  104.  Fig.  105.  determining  tiie  degi-ee  of  force  of 

the  upward  column  of  mixed  air 
and  gas ;  this  t-onstitutes  a  Bunsen 
burner.  The  perforated  conical 
top-piece  is  designe<l  to  be  screwed 
on  to  the  top  of  the  tube,  and 
spi-eads  the  name  by  discharging 
the  gas  through  tlie  small  orifices 
in  the  top.  In  other  patterns  of 
this,  designed  for  larger  tubes,  this 
perforated  disk  is  convex,  and 
some  of  the  holes  ai'e  so  nem-  the 
outer  edge  as  to  si>i'ead  tlie  flame 
more  thoroughly.  Fig.  105  shows  one  of  the  numerous  aiTangcnients 
adopted  by  the  [tatentee  for  the  sujiport  of  vessels  over  the  burner. 
Various  forms  of  apparatus  constructs  with  McGlensey's  improvement 
are  used  for  heating  sad-irons,  the  cast-ii-ou  plates  for  batter  cakes,  and 
for  radiating  heat,  as  in  warming  bath-rooms  and  other  Hinall  apart- 
ments. For  boiling  they  are  useful,  but  not  so  well  adapted  for  evapo- 
ration. It  is  claimed  that  one  of  them  will  Iwil  a  quart  of  water  in 
a  tin  vessel  in  ten  minutes,  burning  at  the  rate  of  four  cubic  feet  of  gas 
per  hour.* 

a  Pharmaeeutical  .\ssocia- 
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CHAPTER   IV. 

ON  THE  MOPES  OF  MBASUBING,  BEOULATING,  AND  APPLYING 
HEAT  FOR  PBARMACEVTICAL  PURPOSES. 

Thermamder. — The  measuretnent  of  temperature,  which  is  of  prac- 
tical importance  in  some  heat  operations,  and  in  ascertaining  the  specific 
gravity  of  hquids,  is  effected  by  the  use  of  a  thermometer.      These, 
F'    106    °^   made   for  the   measurement  of  ordinary  changes  in   the 
'™  '   temperature  of  the  atmosphere,  are  of  various  cheap  patterns, 
■ij  '      generally  having  a  small  range  from  a  few  d^jees  below  zero 
-iS      of  Fahrenheit,  to  about  120°  above  it»     Fig.  106  represenls  a 
thermometer  such  as  is  convenient  in  a  chemical  or  pharmaceu- 
Idca!  laboratory.     It  is  graduated  by  Fahrenheit's  scale  from 
— 20°  to  +640°,  and  adapted  to  munersing  in  liquids  the 
temperature  of  which  is  to  Be  measured. 

In  the  United  States  and  Great  Britain,  Fahrenheit's  scale  is 
popularly  used ;  bnt  as  the  student  is  liable  to  see  Centigrade  and 
fi^umur's  scales  referred  to  in  works  written  in  continental 
Europe,  and  as  the  former  is  generally  introduced  into  chemical 
laboratories  everywhere,  and  is  mentioned  in  modem  works  on 
chemistry,  a  description  of  these  is  necessary,  with  the  mode  of 
converting  tliem  into  Fahrenheit's. 

Pig.  107. 
CeotlrnUto. 


i 


Thermometer.  Dlatrram  of  dlffc 

The  Centigrade  scale  is  the  best  adapted  to  tlie  wants  of  the  scientific, 
by  its  decimal  arrangement ;  in  it  tlie  freezing  point  ia  zero,  and  the  boiling 
point  of  water  100°,  each  degree  being  equal  to  1,8  Fahrenheit's. 

Beaumur's  scale  has  the  boiling  point  of  water  at  80°,  the  zero  being 
at  freezing;  it  has  been  super^ed,  where  it  was  fonnerly  used,<by 
Centigrade. 
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Fahrenheit's  has  the  zero  32°  below  the  freezing  point,  and  180" 
between  freezing  ami  boiling,  so  that  the  latter  point  marks  212°. 

To  reduce  Centigrade  to  Fahrenheit's  multipfy  by  9,  divide  by  5,  and 
add  32.  To  reduc*  Fahrenheit's  to  Centigrade,  subtract  32,  multiply  by 
5,  and  divide  by  9. 

To  retluee  Reaumur's  to  Fahrenheit's  multiply  by  9,  divide  by  4,  and 
add  32.  To  reduce  Fahrenheit's  to  Reauiuurs,  subtract  32,  multiply 
by  4,  and  di\-ide  by  9. 

Fig.  107  illustrates  the  relation  of  these  three  scales  to  each  other. 
Those  who  wish  can  consult  tables  of  equivalent  temperatures  in  Gray's 
Supplement  to  the  Pharmacopceia,  folios  61-63. 

In  most  of  the  0[)enitions  of  tlie  pharmaceutical  shop  and  laboratory, 
the  iuter\'ention  of  some  conducting  medium,  between  the  fire  and  the 
vessel  in  which  the  operation  is  performed,  is  useful,  either  to  prevent 
its  too  sudden  elevation  and  depi-essiou  of  temperature,  or  to  regulate 
the  d^ree  of  heat  applieil.  For  these  purposes,  sand-,  water-,  and 
steara-raths  were  invented. 

The  Sand-Bath. — This  is  used  to  prevent  the  sudden  elevation  and 
depression  of  temperature,  and  where  arrangements  for  burning  gas, 
such  as  are  described  in  the  last  chapter,  are  at  command,  it  may  be 
dispensed  with  in  nearly  all  cases.  A  convenient  sand-bath,  at  all 
times  ready  during  the  winter  season,  is  furnished  by  the  top  of  a  stove, 
sucli  as  is  used  with  anthracite  coal  for  warming  apartments;  a  rim  of 
sheet-iron,  stretcli«l  around  the  top  and  projecting  from  three  to  four 
inches  above  it,  makes  a  good  reccjttacle  for  the  sand,  which  becomes 
more  or  less  heat«l  according  as  the  fire  is  increa.scd  or  not,  and  may  be 
used  to  digest  infusions,  to  ar>-  precipitates,  and  to  evaporate  any  solu- 
tions tlie  vapors  of  which  would  not  contaminate  the  atmosphere  injuri- 
ously. A  shallow  cast>-iron  pot,  fitting,  though  not  too  closely,  the  top 
of  a  stove  or  furnace,  is  also  a  good  arraugeraent ;  this  is  to  be  filled 
only  so  full  of  san<i  as  is  necessary  completelv  to  cover  the  bottom  of 
the  vessel  to  be  set  in  it ;  as  a  general  rule  the  greater  the  amount  of 
sand,  the  greater  will  be  the  waste  of  iieat.  In  introducing  a  vewcl  to 
be  heated,  it  may  be  plunged  into  the  sand,  so  as  to  cover  the  bottom 
and  sides  more  or  less,  according  to  the  degree  of  heat  i-equircd ;  and 
when  the  diameter  of  the  sand-mth  is  gresiter  than  that  of  tlio  fire  be- 
low, there  is  a  similar  choice  between  placing  it  immediately  over  the 
source  of  heat,  or  in  a  less  heated  position  near  the  edf^e. 

The  Water-Baih. — An  extern  jwraneous  water-bath  is  ]>reiMired  by  pro- 
curing a  rather  shallow  tin  or  copper  cup,  and  an  evaporating  dish  of  jast 
such  size  as  ivilt  completely  cover  it,  ]>rojecting  eliglitlv  over  its  edge. 
Those  glass  evaporating  dishes  which  have  ^  projecting  edge  turnetl  over 
and  downwards  will  fit  more  securely  over  the  metallic  vi-sscl  without 
being  piLshed  out  of  place  by  the  force  u-icd  in  .stirring.  They  are  also 
convenient  from  not  allowing  the  ready  es<flpe  of  steam  round  the  edge; 
^is,  being  condensed,  either  piisscs  back  into  thecupordrojts  from  the  edge. 

The  lower  vessel  is  to  be  nearly  filled  with  wafer,  and  the  substance 
to  be  heated  placed  in  the  e\'aporating  disli,  which  being  a«ijusted  to  its 
place,  the  whole  is  put  over  the  fire. 

51ie  t^p^ture  of  lioiiing  water  under  ordinarj'  circumstances  of 
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Stesstue  beii^  212°,  it  is  obvious  that  the  oonteutB  of  the  evaporating 
ish  cannot  reach  a  higher  point ;  it  is  found,  practically,  that  t^vo  or 
three  degrees  of  heat  are  loet  in  passing  from  the  boiling  water  through 
the  dish,  so  that,  when  the  water  below  is  boiling,  the  temperature  of 
the  contents  of  the  dish  will  not  exceed  210°.  Aqueous  liquids  will  not 
boil  in  a  water-bath,  but  many  of  the  solutions  used  for  the  preparation 
of  extracts,  being  alcoholic,  undergo  active  ebullition  at  this  temperature. 
A  disadvantage  attending  upon  an  extemporaneous  arrangement  arises 
from  the  rapid  escape  of  steam  from  the  lower  vessel  on  all  sides  of  the  cap- 
sule :  now  tne  quantity  of  vapor  which  will  be  suspended  in  a  given  space 
in  the  atmosphere  is  constant  at  any  given  temperature,  so  that,  ia  proportion 
as  such  space  is  saturated  with  moisture,  further  evaporation  is  retarded. 
A  convenient  water-bath,  less  liable  to  the  above  objectioQ,  is  here 
figured ;  it  is  constructed  of  tinned  iron,  or  preferably  of  copper  tinned ; 
and  consistsof  an  outer  vessel  or  jacket  soldered  on  to  a  shallow  dish  made 
like  a  porcelain  capsule,  without  seams,  coated  with  tin,  designed  to  con- 
tain die  evaporating  solution.  The  jacket  is  fed  with  water  oy  the  tube, 
which  may  be  fitted  more  or  less  tightly  with  a  cork.  It  is  tightly  corked 
when  the  vessel  is  to  be  tilted  in  pouring  o&  the  contents  of  the  upper 
part  of  the  vessel,  but  loosely  during  the  application  of  heat.  In  drying 
substances,  and  in  all  cases  where  it  is  desirable  to  prevent  the  escape  of 
steam  from  the  water  in  the  jacket  into  the  surrounding  air,  the  cork 
may  be  perforated  and  fitted  with  a  steam-pipe  of  glass  conducted  into 
a  vessel  of  cold  water  (Fig.  108),  into  the  flue  of  a  chimney,  or  through 
a  window.  When  put  out  of  use,  the  water-bath  should  be  carefully 
dried  by  wiping  out  the  upper  or  evaporating  vessel,  and  placing  it  in 
such  a  position  that  the  jacket  will  be  completely  drained  of  its  moisture. 


Fig.  108.  Fig.  lOB. 


Porcelain  WKter-baUi. 

By  adapting  to  the  cork,  as  above,  a  tube  of  glass,  and  passing  it  into 
a  vessel  of  mercury,  steam  may  be  obtained  under  pressure  so  as  to  raise 
the  temperature  of  die  bath  somewhat  above  212°,  and  this  arrangement 
may  be  resorted  to  with  advantage  when  a  more  rapid  evaporation  is 
desirable  than  that  atforded  at  the  ordinary  water-bath  temperature. 
Steam  with  regulated  pressure  is  applied  on  a  lai^  scale  in  a  variety  of 
maoufncturing  processes,  as  explained  in  the  sequel. 

Fig.  109  shows  a  porcelain  water-bath,  sold  by  the  importers  of  Berlin 
ware,  which  is  too  small  except  for  experimental  purposes,  or  for  the 
preparation  of  very  small  quantities  of  extracts  or  chemical  products ; 
it  is,  however,  very  convenient  in  these  cases,  and  not  liable  to  corrosion. 

Fig.  1 10  represents  a  tittle  apparatus  for  applying  the  principle  of  the 
water-bath  to  drying  precipitates  on  filters;  it  consists  of  a  kettle  of 
water,  surmounted  by  a  steam-jacket  surrounding  a  fuunel,  which  is 
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closed  at  bottom,  so  that  a  sub^ance  laid  into  it  is  heated  to  about  212° 
wheD  the  water  reaches  the  boiliog  point. 

Fig.  Ill  illustrates  the  applicatiou  of  the  water-bath  to  filtering 
liquids  while  hot.  Physick's  jelly  strainer,  described  in  the  chapter  on 
Filtrations,  operates  on  the  same  principle. 

The  hot-air  bath  should  not  be  overlooked  in  this  connection ;  a  cylin- 
der of  sheet-iron,  two  inches  in  diameter  and  five  or  sis  in  length,  is  sup- 
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Water-batli  for  drying  Oltera.  Apparatui  tor  hot  UtratloD. 

ported  just  above  the  gas-jet  which  is  lighted,  and  the  air  being  warmed 
rises  and  hgats  the  vessel  supported  above  the  upper  end  of  the  cylinder. 
The  temperatiu^  is  r^ulated  by  tlie  greater  or  less  consumption  of  gas 
and  supply  of  air. 

The  Steam-Baih. — A  steam-boiler,  by  arranging  pipes  to  communicate 
with  suitable  forms  of  apparatus,  and  by  adaptmg  the  fittings  and  safety- 
valve  so  as  to  r^ulate  the  pressure,  may  be  made  to  supply  the  heat 
necessary  for  the  processes  of  boiling,  evaporating,  digesting,  distilling^ 
drying,  and  even  for  heating  apartments. 


Steam-boiler  and  evaporaClDg  pan  with  Bteam -Jacket. 


In  manufacturing  establishments  this  is  now  generally  adopted  as  the 
chief  or  only  means  of  generating  and  applying  heat,  and  its  applica- 
tions are  so  varied  that  it  constitutes  one  of  the  leading  topics  of  illus- 
tration and  description  in  works  on  technology.  The  design  and  scope 
of  the  present  work  do  not  include  the  details  of  costly  apparatus,  and 
it  will  be  sufficient  here  to  advert  to  the  principle  on  which  steam-baths 
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are  constructed,  and  illustrate  a  practical  apparatus  for  ordinary  phai^ 
maceutic  use. 

Fig.  112  exhibits  a  steam-boiler  and  still  devised  for  the  use  of  phar- 
macigts  where  it  is  inexpedient  to  use  large  steam-boilers. 

This  apparatus  is  adapted  to  the  same  purposes  as  the  pharmaceutical 
still,  and  for  operations  requiring  a  r^ulated  temperature  above  that  of 
a  water-bath.  A  is  a  boiler  of  thick  copper,  capable  of  bearing  high 
pressure ;  it  is  one  foot  nine  inches  long  by  seven  inches  in  diameter, 
held  in  position  by  an  iron  frame,  and  heated  by  a  stand  of  Bunsen 
burners,  supplied  with  gas  through  a  flexible  tube ;  seven  burners  are 
found  Bufficieut.  The  water  supply-pipe  on  the  extreme  left  is  furnished 
with  a  valve  at  H,  which  closes  when  sufficient  water  is  cont^ned  in  &e 
boiler ;  the  water  flows  into  this  pipe  through  a  flexible  tube  connected 
with  a  hydrant,  or  it  may  be  fillea  from  any  vessel  by  the  use  of  a 
funnel,  the  air  having  vent,  and  the  elevation  of  the  water  being  ascer- 
tained by  means  of  the  gauge-cocks  at  the  other  end  of  the  boiler ;  G  is 
a  safety-valve,  and  E  and  F  are  cocks  for  regulating  the  flow  of  steam. 
The  boiler  is  connected  by  iron  pipes,  coupled  f<^ther,  with  the  steam- 
jacket  B,  which  surrounds  an  evaporating  pan  of  tinned  copper ;  this  is 
secured  to  the  dome  C  by  means  of  brass  flanges  and  clampe,  between 
which  a  coil  of  common  lampwick  is  interposed,  rendering  the  junction 
steam-tight.  The  drip  from  the  steam-jacket  may  lead  to  an  adjacent 
sink  or  be  dischai^ed  in  any  receiving  vessel ;  it  supplies  an  abundance 
of  distilled  water  of  sufficient  purity  for  ordinary  use.  When  this 
apparatus  is  used  for  distillation,  it  requires  to  be  connected  with  a  suit- 
able condenser.  A  jacket  of  galvanized  iron  should  be  placed  over  the 
boiler,  leaving  a  space  of  an  inch  on  all  sides  so  as  to  confine  the  heated 
air  around  it. 

As  already  stated,  water  boiling  under  ordinary  circumstances  of 
pressure  does  not  exceed  the  temperature  of  212"  F.,  and  the  utili^  of 
the  water-bath  is  limited  to  processes  in  which  that  degree  of  heat  is 
sufficient;  but  if  water  be  boiled  under  pressure,  the  temperature  rises 
in  direct  and  invariable  proportion  to  the  pressure,  and  in  this  way  may  be 
rendered  available  with  great  facility  and  certain^  in  processes  in  the  arts. 

In  mo9t  almshouses,  prisons,  insane  asylums,  and  hospitals,  arrange- 
ments are  made  for  the  introduction  of  steam-pipes  either  directly  into 
the  apartments  to  be  warmed,  or,  preferably,  into  air  cliambers  through 
which  fresh  air  is  made  to  pass  by  a  system  of  ventilation  into  the  sev- 
eral parts  of  the  building.  The  two  methods  are  also  advantageously 
combined.  The  boiler  being  located  in  a  fire-proof  basement,  or  at  a 
suitable  distance  from  the  main  building,  the  danger  of  confl£^;ration  is 
greatly  lessened. 

To  the  phj^ician,  the  study  of  these  properties  of  steam,  in  their 
applications  to  the  warming  and  ventilation  of  public  buildings,  is 
even  more  interesting  and  important  than  their  manifold  uses  in  phar- 
mecy  and  the  iudustrial  arts,  and  it  is  to  be  rw^retted  that  no  means 
of  systematic  instruction  upon  these  and  kindred  matters  of  public 
utility  are  placed  within  the  reach  of  those  who  are  so  liable  to  be 
called  upon  for  advice  in  relation  to  what  might  be  called  architectural 
hygiene. 
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PART  III. 

PHARMACEUTICAL  PROCESSES  AND  APPARATUS. 

IN  preeeoting  to  view  tJie  medicines  derived  from  the  mioeral 
kingdom,  such  pretiminaiy  details  will  be  given  in  r^ard  to  those 
which  fall  within  the  range  of  the  shop  as  sliall  render  their  preparation 
as  easy  and  as  uniformly  successful  as  possible,  while  those  derived 
from  the  manutacturing  chemist  will  be  described  chiefly  with  reference 
to  their  uses  and  the  modes  of  ascertaining  their  purity,  with  incidental 
references  to  ^eir  sources,  modes  of  preparatiou,  composition,  and 
rationale. 

Some  of  the  chemical  substances  among  the  prepartOionB  in  the 
Pharmacopceia  are  rarely  made  by  the  apouiecary,  while  those  in  the 
Hfi  are  chiefly  interesting  to  the  pharmaceutical  student  as  illustratintr 
the  la\¥S  of  chemical  resiction,  and  as  showing  the  marvellous  ^ency  of 
chemistry  in  meeting  the  requirements  of  medical  science.  Sluch  of 
the  details  appropriate  to  works  on  technology,  being  destitute  of  pi-ac- 
tacal  value  to  the  class  for  whom  this  book  is  mainly  written,  will  be 
omitted. 

The  laws  of  chemical  reaction,  of  such  utility  not  only  to  the  physician 
and  pharmacist,  but  to  every  individual  of  whatever  profession  or  pur- 
suit, although  not  lalline  within  the  scope  of  the  present  work,  are 
recommended  to  the  careful  study  of  its  raiders. 

The  fact,  which  underlies  the  science  of  chemistry,  that  chemical 
substances  oonibine  with  each  other  in  dcflnite  proportions,  forming 
compounds,  the  combining  proportions  of  which  are  always  equal  to  the 
sum  of  combining  proportions  of  tlie  elements  they  contain,  is  among 
the  first  to  be  thoroughly  ma-jtered  by  the  student ;  and  he  will  find 
advantage  in  the  study  of  the  numbers  given  along  with  the  symbolic 
formulse  under  each  heading  contained  in  Part  III.  These  have  been 
revised  for  the  ])resent  edition  in  accordance  with  the  views  of  modern 
chemists. 

Nothing  so  facilitates  the  acquisition  of  scientific  knowledge  as  au 
intelligible,  concise,  and  familiar  nomenclature.  This  has  been  the 
subject  of  much  discussion  recently,  and  an  attempt  has  been  made 
to  modify  the  nomenclature  of  the  Pharmacopceia  to  correspond  with 
recent  chemical  works. 

Notwithstanding  the  elementary  and  practical  character  of  this  work, 
I  have  not  hesitated,  as  in  former  editions,  to  employ  the  abbreviated 
method  of  notation  in  use  among  chemists,  by  which  the  rationale  of 
the  formation  and  the  composition  of  complex  bodies  is  expressed  by 
clear  and  intelligible  symbols  with  numbers  attached  to  designate  the 
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equivalent  proportions  of  the  elements  coDcerDed.  The  composition 
and  relations  of  compound  bodies  can  only  be  shown  at  a  glance  io  this 
way,  and  it  is  earnestly  recommended  to  the  pharmaceutical  student 
that  he  will  in  no  case  n^lect  to  address  himself  to  a  full  comprehension 
of  these  symbolic  formuue,  as  a  necessary  groundwork  of  his  studies. 

The  recent  modifications  of  the  views  of  chemists  have  resulted  in 
the  introduction  of  new  formulee.  For  expressing  these,  which, 
now  used  in  the  chemical  text-books,  are  so  diSerent  from  those 
formerly  in  use  as  to  produce  some  confusion  in  the  minds  of  those 
educated  a  few  years  ago,  we  have  sometimes  given  both ;  but  their  full 
explanation  would  extend  the  text  bwond  the  plan  of  this  work,  and 
the  student  is  referred  to  Dr.  AttBeld's  General  and  Pkarmaoeuficai 
Chemwinf,  a  work  written  with  especial  view  to  the  needs  of  the  student 
in  this  respect. 

By  way  of  preface  to  the  study  of  the  modes  of  preparation  of  the 
chemical  substances  treated  of  in  the  subsequent  chapters,  the  following 
brief  description  of  some  pharmaceutical  processes,  the  most  of  whidi 
are  practicable  on  a  small  scale  in  the  pharmaceutical  laboratory,  is  here 
appended : — 

Ist.  Processes  of  comminution. 

Drying,  Crushing,  and  Pulverization;  Precipitation,  Granula- 
tion, and  £lutriation, 
2d.    Processes  of  solution  and  purification. 

Percolation,  Filtration,  CiystallizatioD,  Decolorization,  CUrifica- 
tion,  Deodorization,  Decantation,  Washing,  Lixiviation,  and 
Dialysis. 
3d.   Processes  of  separation  founded  on  volatility  and  those  requiring 
heat. 
Evaporation,  Distillation,  fractional  and  destructive,  Sublima- 
tion, Dehydration,  Calcination,  Ignition,  and  Torrefaction. 
4th.  Processes  of  reduction  and  absorption. 

Fusion,  Deoxidattou,  Oxidation,  Generation,  and  Absorption  of 


CHAPTER    I. 


THK  plant  is  conveniently  divided,  for  the  purposes  of  the  dru^st, 
into  the  root,  stem,  bark,  buds,  leaves,  flowers,  fruit,  and  seed,  and 
these  different  parts  require  the  observance  of  different  rules  in  regard 
to  their  collection,  desiccation,  and  presen-ation  for  use  in  medicine. 

Roots  of  annual  plants  should  be  dug  immediately  before  the  time 
of  flowering;  of  biennials,  or  perennials,  late  in  the  fail,  or  ver\-  early 
in  the  spring.     If  the  latter,  it  should  be  immediately  after  the  first 
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appearance  of  the  plant  above  the  ground.  Perennial  roots  should  not 
as  gathered  until  after  two  or  three  years'  growth.  Rhubarb  is  allowed 
to  mature  for  four  or  five  years — aspan^ua  till  three  years  old. 

Fle^y  or  succulent  roots  require  to  be  cut  previous  to  drying,  so  as 
to  expose  a  large  surface  to  tlie  air;  the  mode  in  which  they  arc  sliced, 
whether  longitudinally  or  transversely,  is  of  interest  in  judging  of  ccr- 
t^a  foreign  drugs,  such  as  colomba  root,  which  is  always  met  with  in 
transverse  slices,  gentian  in  longitudinal,  the  English  variety  of  colehi- 
cum  cormuB,  cut  transversely,  that  from  the  Continent  entire,  etc  The 
mode  of  cutting  is  little  r^uded  by  herbalists  in  preparing  the  indige- 
nous roots  for  market. 

In  all  cases,  it  is  important  that  the  root,  or  other  part  of  the  plant, 
should  be  thoroughly  dried.  In  the  case  of  taraxacum,  parsley,  and 
other  succulent  roots,  it  is  necessary  to  apply  a  heat  of  about  150°  F., 
in  order  to  destroy  the  e^gs  deposited  by  insects,  which,  through  neglect 
of  this  precaution,  may  oct-asion  the  speedy  deterioration  of  the  root  bv 
worms.  For  drying  roots,  recourse  may  be  had  to  a  barrel  open  at  both 
ends,  and  having  a  network  suspended  in  it  for  holding  the  roots ;  it  is 
to  be  stood  over  the  r^pster  of  a  common  house  furnace. 

The  smaller  and  more  fibrous  roots,  and  especially  thoee  contmning 
essential  oils,  require  to  be  less  thoroughly  dried,  and,  as  soon  as  their 
condition  will  admit  of  it,  should  be  carefully  put  away  into  tight 
drawers,  bottles,  or  tin-cans.  The  stems  of  herbaceous  plants  should  be 
gathered  after  foliation,  but  before  flowering,  unless  the  flowers  are  to 
be  used  with  the  stem. 

Barks  of  trees  are  best  gathered  in  the  spring ;  of  shrubs  in  the 
autumn,  at  which  seasons  they  can  be  most  ensily  separated  from  the 
wood.  They  should  be  generally  deprived  of  their  epidermis,  and  dried 
spontaneously,  their  porous  texture  and  comparative  tenuity  facilitating 
the  process.     Wild-cherry  bark  is  often  deficient  in  quality,  from  being 

fathered  at  the  wrong  season,  and  from  the  wrong  part  of  the  plant. 
t  should  be  taken  from  the  root  in  the  eighth  month — August.  I  have 
known  it  to  become  mouldy  and  lose  its  aroma  by  being  put  away  too 
damp ;  when  of  fine  quality,  it  has  a  strong  and  characteristic  odor. 
The  bark  of  wild-cherry  is  preferred  to  be  Ijikcn  from  the  root  of  the 
tree,  and  that  of  sassafras  is  always  derived  from  tlie  root,  though  in 
England  the,  much  less  valuable,  wood  is  preferred. 

Leaves  should  be  gathered  when  fully  developed,  and  before  they 
have  commenced  to  wither  and  fall ;  those  of  biennial  plants,  as  the 
iokinrwecB  and  digitalis,  during  the  second  season.  After  the  appearance 
of  the  flowers,  the  leaves  begin  to  lose  their  activity,  the  juices  going  to 
develop  the  fruit.  In  labiate  plants  the  leaves  are  more  aromatic  as 
they  approach  the  flowering  tops,  and  the  upper  ones  are  frequently 
gathered  with  the  tops.  Leaves,  slowly  developed  in  a  dry  season,  are 
believed  to  be  most  active. 

Herbs,  in  which  term  are  included  whole  plants  and  such  parts  of 
the  same  plant  as  are  collected  and  sold  together,  should  be  gathered 
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when  in  flower.  Most  plants  which  have  thick  and  branching  stalks  or 
stems,  should  be  deprived  of  these  before  being  put  up  for  sale,  though 
experiment  seems  to  indicate  that  a  larger  proportion  of  the  active  prin- 
oiple  of  belladonna  is  contained  in  the  soft  stems  and  midribs  than  in 
the  cellular  structure  of  the  leaf. 

Flowers  may  be  gathered  just  before  they  are  perfectly  developed. 
The  scent  is  less  lively,  and  the  color  paler  in  fully  expanded  flowers, 
in  consequence  of  the  ovaty  growing  at  the  expense  of  the  acceseory 
oigans.  The  French  or  red  rose  is  always  gathered  in  bod,  the  astrin- 
gent principle  and  beautiful  red  color  being  then  best  developed.  A 
clear,  dry  morning,  after  the  dew  is  dissipated,  is  to  be  preferred  in  either 
of  these  cases.  They  are  dried  in  the  shade,  without  artificial  heat ;  the 
floor  of  a  garret,  through  which  is  a  draught  of  dry  air,  is  well  adapted 
to  this  purpose.  Fksky  fruitu,  when  designed  for  preservation,  are 
generally  plucked  before  they  are  quite  ripe.  It  is  found  that  raspber- 
ries, strawberries,  blackberries,  and  mulberries  yield  a  leas  glutinous  and 
more  agreeable  juice  when  not  "  dead  ripe ;  the  vegetable  acids  are 
then  not  so  completely  converted  into  sugar,  and  the  aroma  is  fresher 
and  stronger.  The  fruit  of  persimmon  {Dtoapi/roa,  U.  S.),  an  indigenous 
astringent,  is  directed  to  be  collected  before  ripeuii^,  owing  to  its 
abounding  in  tannic  acid,  which,  as  it  rip«is,  seen^  to  be  converted 
into  sugar  and  apotheme. 

Seeds,  which  are  the  least  perishable  of  v^table  productions,  should 
be  perfectly  ripe  when  collected ;  they  require  very  little  drying. 

It  should  be  remembered,  when  treating  of  the  drying  of  drugs,  that 
those  dried  by  mere  exposure  to  atmospheric  currents  are  not  by  any 
means  free  from  moisture;  experiments  upon  this  subject  were  made 
by  G.  W.  Kennedy,  of  Pottsville,  Pa.,  and  published  in  vol.  xliv.  Am. 
Joum.  Pharm-.,  p.  158.  They  show  a  Ices,  when  exposed  to  120°  F., 
varying  from  16  to  9  per  cent,  for  roofs,  12  to  10  for  stems  and  wood, 
1 4  to  9  for  barks,  flowers,  and  herbs,  1 8  to  9  for  leaves,  and  9  to  8  for  pow- 
dered roots.   A  ^rt  of  this  moisture  is  reabsorbed  by  subsequent  exposure. 

The  United  Brethren,  called  "  Shakers,"  at  their  settlement  in  New 
Lebanon,  N.  Y.,  have  extensive  and  convenient  arrangemeDts  ftw  dry- 
ing these  vegetable  materials.  Series  of  shelves  of  wire  network  are 
dispot^  in  mycrs  at  suitable  distances  from  each  other,  in  laige  and 
well- ventilated  apartments ;  upon  these  the  herbs  are  carefully  placed, 
and  allowed  to  remain  subject  to  the  desiccating  action  of  the  air,  circu- 
lating below  as  well  as  above,  until  completely  dried.  They  are  then 
removed  to  capacious  bins,  of  which  many  are  arranged  along  the  sides 
of  the  room,  and  preserved  until  nearly  ready  for  pressing — an  opera- 
tion which,  in  common  with  some  other  herbalists,  the  Shakers  practise 
upon  every  article  of  the  Vegetable  Materia  Medica  which  they  put  up 
for  sale. 

This  practice,  while  it  has  its  advantages,  is  liable  to  some  objections. 
It  has  been  said  that,  owing  to  the  mobt  condition  to  which  the  plants 
require  to  \ye  brought  before  pressing,  the  packages  are  liable  to  become 
mouldy  in  the  middle.    I  have  never  met  with  an  instance  of  this  kind. 
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however,  and  believe  that  the  excellent  reputation  the  Shaker  herbe  have 
attuned  ie  well  founded.  Another  objection  to  these  herbe,  of  a  very 
diifereut  character,  is,  that  they  ai-e  not  adapted  to  the  ejaminalJOD  of 
the  physical  characterietics  of  the  plante;  a  pharniaoeutical  student, 
placed  in  an  establishment  where  they  are  sola  to  the  exclusion  of  the 
dried  plants  in  bulk,  enjoys  no  opportunity  of  familiarizing  himself 
with  the  physical  and  botanical  characters  of  this  extensive  class  of 
medicines ;  to  this  may  be  added  the  difficulty  in  noticing  any  deficiency 
in  quali^,  any  inteational  or  accidental  adulteration,  or  error  in  labelling 
the  articles. 

Within  a  few  years  past  herbs  of  very  superior  qualify  have  been 
offered  to  the  public,  packed  and  labelled  very  neatly,  by  Messrs.  B.  O. 
&  G.  C.  Wilson,  of  Boston.  These  herbe  have  their  natural  odor  and 
color  preserved  in  a  remarkable  dt^ree,  and  seem  worthy  the  confidence 
generally  given  them. 

Very  lai^  quantities  of  several  of  the  American  medicinal  pl^tB  enter 
into  our  commerce ;  spigelia  and  serpentaria  are  ooUected  chiefly  in  the 
southern  and  south-western  States ;  sassafras  and  wild-cheny  buks,  the 
root  of  asarum  Cauadense,  and  the  leaves  of  hyoscyamus,  bclmdonna,  and 
coniam  (naturalized),  in  the  New  England  States  and  in  Canada,  while 
taraxacum,  eupatorium,  lobelia,  geranium,  lappa,  inula,  dulcamara  hy- 
drastis,and  many  others,  are  gathered  almost  all  over  the  country.  The 
sources  or  the  vast  t^upplies  of  many  of  the  leading  American  plants 
which  enter  into  commerce  are  studiously  concealed  by  the  principal 
dealers,  and  the  prices  of  the  more  important  are  subject  to  considerable 
fluctuations. 

The  business  of  collecting  and  drying  medicinal  plants  b  pursued  in 
the  vicinity  of  many  of  our  large  cities  by  herbalists,  who  realize  a  liv- 
ing from  it.  These  have  it  in  then*  power,  by  taking  students  of  med- 
icine and  pharmacy  with  them  on  their  excursions  into  the  woods  and 
fields,  to  extend  a  knowledge  of  medical  plants  among  a  class  to  whom 
it  cannot  fail  to  be  in  the  highest  degree  useful  and  interesting. 

There  are  few  pursuits  better  calculated  to  relieve  the  monotony  of  a 
student's  life,  or  to  impart  healthfulncKS  and  vai-iety  to  the  sedentaiy 
occupations  of  the  ajicthecary,  than  a  sj"steniatic  outdoor  pursuit  of 
the  useful  and  ennobling  science  of  botany;  and  the  pharmacist  or 
physician,  by  giving  it  u  practical  application  to  his  business,  may,  in 
manv  instances,  combine  pecuniary  with  mental  and  physical  advantage. 

'rtic  oultiixitUm  of  medicinal  plants  in  the  Uuitwl  States  is  mainly 
confined  'to  the  beautiful  valley  in  Columbia  county,  N.  Y.,  already 
referred  to ;  this  district  seems  especially  adapted  to  the  purpose,  and, 
like  the  celebrated  "  Physic  Gardens  "  of  Mitcham  and  Hitchin  Hui-tz, 
in  England,  furnishes  a  great  variety,  and  in  largo  quantity. 

Immense  plantations  of  peppermint  for  the  production  of  the  oil  exist 
in  St.  Joseph's  county,  in  the  soutitern  part  of  Michigan,  and  in  Ohio 
and  Western  New  York.  These  are  estimated  to  comprise  an  area 
exceeding  3000  acres,  and  to  jdeld  in  oil  of  peppermint  over  $63,000 
per  annum. 

For  an  interesting  account  of  the  "  Physic  Gardens  of  Mitcham," 
see  American  Journal  of  Pharmacy,  vol.  xxiii.,  p.  25 ;  for  some  details 
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in  regard  to  the  New  Lebanoii  Gardens,  see  the  same  jourDal,  vol.  xziii., 
p.  386 ;  and  for  an  account,  by  F.  Steams,  of  the  peppermint  planta- 
tions of  Michigan,  9ee  Proceedings  of  Am.  Fliarm,  Association,  1858. 

The  question  of  how  far  the  cultivation  of  plants  diminishes  or  mod- 
ifies their  medicinal  activi^,  is  at  present  an  undecided  point.  It  is, 
however,  universally  admitted  that  climate  and  soil  exercise  an  impor- 
tant influence  on  their  virtues,  and  the  late  edition  of  the  Audrian  Pnar- 
macopma  particularly  directs  that  in  the  case  of  aconite,  the  plant  grown 
in  Kirdens  is  to  be  rejected. 

The  opinion  is  adopted  by  many  that  most  plants  are  more  fully 
developed  in  the  country  in  which  they  are  indigenous,  than  in  any 
to  which  they  may  be  transplanted ;  but  that  there  are  many  exceptions 
to  this  rule,  if  it  be  a  general  rule,  must  be  quite  apparent. 

In  the  present  state  of  our  knowledge  upon  this  subject,  we  cannot  . 
go  further  than  to  say  that  of  pUnts  indigenous  to  the  temperate  zones, 
some  flourish  equally  on  either  continent,  while  others,  owing  to  some 
want  of  congeniality  in  climate  and  soil,  will  only  develop  their  peculiar 
properties  fully  in  the  localities  to  which  they  are  indigenous. 

At  the  gardens  in  New  Lebanon,  the  narcotic  herbs  indigenous  to 
Europe  are  cultivated  with  apparent  success,  and  some  of  the  extracts 
prepared  from  them  are  among  the  best  manufactured. 

The  elaenjieation  of  the  vegetable  materia  medica  best  adapted  to  the 
purposes  of  the  dru^ist  is  mat  which  groups  the  different  parts  of 

flants  together,  as  indicated  at  the  commencement  of  this  chapter. 
'his  is  the  arrangement  formerly  adopted  by  me  in  the  course  of  in- 
struction in  the  Philadelphia  College  of  Pharmacy,  and  nearly  adhered 
to  by  my  successor.  Prof.  Maisch.  Without  any  claim  to  a  scientific 
basis,  it  is  convenient,  and  affords  especial  advanfiiges  te  the  student 
who  applies  himself  to  the  study  of  the  physical  peculiarities  of  the 
drugs. 

In  examining  students  with  the  special  object  of  teaching  them  to 
distinguish  different  drugs,  I  am  accustomed  to  take  up  those  most 
resembling  each  other  in  succession,  relying  chiefly  upon  die  exhibition 
of  characteristic  specimens,  and  the  application  of  the  ready  tests  sup- 
plied by  tlie  senses.  If  eveiy  physician,  druggist,  and  pharmacist  were 
to  make  full  use  of  this  method,  there  would  be  very  few  instances  of 
mistaking  aeonite  root  for  taraxacum,  or  briooy  for  Colombo, 

The  preparation  of  the  material  for  powdering  consists  of  garbling  or 
sorting,  and  drying  it.  The  former  process  pertains  to  the  dru^ist, 
and  the  latter  mainly  to  the  drug  grinder. 

The  object  of  garbling  is  to  separate  any  impurities  or  adulterations, 
and  any  tWayed  or  deteriorated  portions  of  the  drug.  In  nearly  all 
drugs,  especially  those  of  vegetable  origin,  there  are  great  variations  in 
quality,  and  even  in  the  same  lot  there  are  frequently  very  good  and 
quite  worthless  specimens.  As  an  illustration  of  this,  Chinese  rhubarb 
may  be  instanced :  the  roots,  when  broken,  are  found  to  vary  exceed- 
ingly in  qualitv,  even  in  the  same  case ;  some  are  heavy  and  compact  in 
structure,  breaking  with  a  very  uneven  fracture,  presenting  a  red  and 
yellow  marbled  appearance,  giving  a  gritty  impressitm  between  the  teeth, 
and  the  peculiar  bitter,  astringent  taste  characteristic  of  the  drug,  while 
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other  roots  are  oomparatively  light,  spOD^  in  stnicture,  and  almost 
destitute  of  the  peculiar  color  and  taste ;  others,  which  have  the  requi- 
site specnfic  gravity  aod  the  external  appearance  of  a  good  article,  are 
dark-colored  within  and  quite  inferior ;  others  are  so  worm-eaten  as  to 
be  quite  worthless.  The  custom  of  some  druggists,  when  about  to  send 
a  lot  of  rhubarb  to  the  mill,  is,  either  to  send  it  in  the  mixed  condition 
in  which  it  is  imported,  or  to  select  from  it  the  finest  pieces  for  separate 
sale,  aod  for  a  sample,  and  send  all  the  inferior  roots,  with  perhaps  only 
a  small  portion  of  tl'e  beat,  to  be  powdered. 

A  dru^ist  who  exhibits  the  nest  roots,  selected  in  this  way,  as 
a  sample  of  the  kind  powdered,  cannot  be  acquitted  of  a  gross  and 
unpardonable  fraud  upon  his  customers.  If  he  sends  the  whole  case, 
containing  good,  bad,  and  indiSerent,  as  originally  imported,  he  may 
at  least  claim  that,  though  he  has  not  improved  the  quality  of  the 
medicine  in  reducing  it  to  ponder,  he  has  not  rendered  it  worse.  But, 
with  a  view  to  furnishing  a  good  and  reliable  medicinal  agent,  without 
regard  to  price,  he  should  garble  hia  rhubarb,  by  cracking  each  i-oot, 
rejecting  the  decayed  and  otherwise  defective  pieces,  and  preserving  in 
the  form  of  powder  only  that  which  is  oi"  value.  This  is  done  by  some, 
who  are  more  desirous  of  a  reputation  for  the  quality  than  for  the  cheap- 
ness of  their  drugs. 

Notwithstanding  the  difficulty  of  distinguishing  the  quality  of  medi- 
cines in  powder  by  their  sensible  properties,  we  nave  in  tlie  case  of 
rhubarb,  general  indications  of  excellence  in  a  bright  yellow  color,  a 
heavy  and  compact  character,  in  which  the  particles  are  not  dustlike  and 
mobile  on  the  surface,  and  a  well-marked  and  unmixed  rhubarb  odor. 
By  a  careful  study  of  the  characteristics  of  powders,  their  colors,  com- 
pactness, or  mobili^,  and,  above  all,  their  resemblance  in  odor  and  taste 
to  good  specimens  of  the  drug,  the  physiciui  and  pharmacist  may  reach 
considerable  skill  in  judging  of  their  quality,  and  even  in  detecting 
adulterations. 

In  a  subsequent  chapter  I  shall  have  occasion  to  refer  to  the  variable 
quality  of  powdered  gun>-arabic ;  this  is  mainly  owing  to  the  n^lect  of 
garbling,  or  to  the  use  of  the  rejected  portion,  after  garbling,  for  reduc- 
tion to  powder.  It  is  desirable  to  have  the  whole  gum  free  from  dusty 
and  gritty  particles  ;  in  this  condition,  it  is  more  elegant  and  convenient 
for  chewing,  and  for  making  the  nutritive  mucilaginous  drinks  so  much 
used  by  invalids,  and  it  commands  a  better  price.  It  is,  therefore,  cus- 
tomary to  sifl  gum,  as  taken  from  the  case,  and  the  inferior  kinds  of 
powder  are  made  from  these  sin;ings,  which  contain  the  dust,  particles 
of  sand,  and  other  impurities. 

A  good  powdered  drug  must  invariably  command  an  advance  on  the 
price  of  the  drug  in  its  crude  state,  the  loss  by  drj'ing,  waste,  cost  of 
powdering  (from  6  to  12  cents  per  pound),  and  other  incidental  expenses, 
to  say  noUiing  of  the  loss  by  garbling,  furnishes  a  suHieieut  answer  to 
those  who  complain  of  the  high  price  of  choice  powders. 

The  chief  reason  for  the  deficiency  in  the  quality  of  medicinal  powders 
is  found  in  the  reluctance  manifested  by  the  public,  and  retail  ajKithe- 
caries  and  physicians,  to  pay  a  liberal  price  for  them.  Powders  are  not 
imfrequently  sold  at  a  less  price  than  tlie  whole  drug,  especially  when 
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the  artide  is  ooetly,  and  of  variable  quality  in  coDUneroe.  This  is  true, 
e^iedally  of  rhubarb,  jalap,  gum-arabic,  and  the  spices,  which,  as  a 
eeoeral  thing,  cannot  be  recommended  in  powder  wiUi  the  same  confi- 
dence as  in  the  unpowdered  condition,  or  in  the  fonn  of  Galenical  prepara- 
tions, prepared  from  the  whole  or  contused  drug. 

Drying  and  Powderi'ng. — ^Vhen  a  drug  is  sent  to  be  ground  in  its 
ordinary  condition,  it  generally  requires  drying  previously  to  being  sub- 
mitted to  the  action  of  the  mill. 

Moist  and  tenacious  substances,  such  as  the  gum-resins,  opium,  aloes, 
squill,  jalap,  and  colocynth,  and  all  fresh  roots  and  herbs,  require  this 
treatment  to  a  certain  extent,  and  the  drug-mills  are  supplied  with  apart- 
ments, or  steam-baths,  adapted  to  it.  These  are  heated  to  a  temperature 
of  about  120°  F.,  and  the  drug  is  allowed  to  remain  in  them  as  long  as 
is  deemed  necessary  to  deprive  it  entirely  of  water. 

Some  drugs  are  injured  by  this  process ;  the  volatile  ingredient,  so 
of^  the  active  principle,  Buners  great  loss,  and  the  resulting  powder 
is  comparatively  inefBcient,  Myrrh  and  asEifoetida  furnish  good  illus- 
trations of  this. 

This  difficulty  has  been  overcome  by  the  use  of  a  box,  made  of  well- 
seasoned  wood,  free  from  cracks  or  loose  knots,  lined  wtih  paper  pasted 
carefully  over  the  inside,  the  lid  being  hinged  on,  and  the  edge  of  the 
box  where  the  lid  rests  being  oov^ed  with  thick,  soil,  white  skin. 
Shelves  are  arranged  on  whidi  to  support  the  substances  while  drying, 
and  a  tray  in  the  bottom  is  provided  for  holding  a  quantity  of  unskked 
freshly  burnt  lime ;  after  the  lime  and  articles  to  be  desiccated  are 
arranged  in  the  case,  the  lid  is  securely  closed  and  kept  shut  for  such 
a  space  of  time  as  is  requisite  -to  insure  the  absorption  of  the  moisture 
from  the  article  by  the  lime. 

On  the  other  hand,  substances  possessed  of  no  active  volatile  ingre- 
dient, but  containing  a  laige  amount  of  water,  as  opium,  are  enhanced  in 
value  l^  drying  and  powdering.  Some  specimens  of  opium  diminish 
in  drying  aitd  powdering  to  the  extent  oi  20  per  cent.,  which,  if  the 
process  is  properly  conducted,  increases  the  efficiency  and  value  of  the 
drug  in  that  proportion.  Experiments  under  my  own  supervision  show 
about  an  average  loss  of  9  per  cent.,  in  reducing  tolerably  hard  opium 
to  the  pulverulent  condition.  It  is  on  thb  account,  and  from  the  fact 
that  the  powder,  when  unadulterated,  is  more  nearly  uniform  in  it^ 
composition  than  the  drug  in  mass,  that  the  United  States  Pkarmacopcna 
directs  the  use  of  powdered  opium  in  making  all  the  Galenical  prepara- 
tions of  that  drug. 

Elecampane  root  is  said  to  lose  seven-eighths  of  its  weight  in  drying; 
stramonium  leaves,  nine-tenths;  hyoscyamus  and  belladonna  leaves, 
nearly  as  much.  If  these  plants  lose  nothing  but  moisture  in  the  proc- 
ess, and  retain  all  their  active  medicinal  properties  unimpaired,  it  is 
obvious  that  they  are  seven  or  eight  times  stronger  when  in  powder,  or 
in  a  diy  condition,  than  when  recent.  It  is,  moreover,  a  generally 
received  opinion  tliat  vegetables  yield  their  virtues  by  infusion  more 
resdily  when  dried  than  when  they  are  fresh. 

Oily  drugs,  such  as  flaxseed  and  mustai-d  seed,  offer  the  greatest 
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obstacles  to  the  usual  methods  of  grinding,  and  millers  who  are  skilful 
adapt  their  processes  to  prevent  the  direct  pressure  of  the  grinding  sur- 
face, and  the  consequent  rise  of  temperature,  calculated  to  "  raise  "  the 
oil ;  they  adopt  a  cutting  rather  than  a  triturating  action,  using  a  pair 
of  horizontal  mill-stooes,  sharp  and  "  dressed,"  for  the  special  purpose, 
aud  not  allowed  to  come  in  contact  in  the  course  of  their  revolutions. 
In  this  way  flaxseed  meal  may  be  produced  which  contains  the  oil  with- 
out appearing  greasy,  and  from  which  the  hull  and  chaff  have  been  sifled. 
If  die  attempt  is  made  to  reduce  these  oily  seeds  in  a  mortar,  the 
object  will  be  retarded,  if  not  frustrated,  by  the  pressiog-out  of  the  oil 
bfJore  the  requisite  disinttgration  of  the  structure. 

A  difficulty,  liable  to  occur  in  pow- 
dering drugs  at  the  mills,  is  due  to  the 
accidental  admixture  of  foreign  sub- 
stances with  them.  The  extensive 
grinding  surfeoe  employed  becomes  so 
completely  covered  with  the  fine  pow- 
der, that  it  is  cleaned  with  great  diffi- 
culty; so  that  the  next  suletance  in- 
troduced becomes  contaminated  with  it, 
sometimes  to  its  great  disadvantage. 
This  is  observed  in  certain  articles  of 
delicate  flavor,  as  orris  root  and  vanilla. 
The  plan  of  dusting  powders,  which 
insures  their  extreme  fineaess,  and  the 
'  separation  of  any  eartliy  impuri^,  has 
gained  in  favor  of  late  years.  The  ap- 
paratus now  used  is  constructed  so  that 
the  powdered  dnig,  when  it  has  passed 
between  the  grinding  surfaces,  is  tlirown 
by  a  draught,  created  by  tlie  revolving 
stones,  to  a  height  of  about  five  feet, 
and  is  then  allowed  to  settle  upon  the 
adjacent  part»,  from  which,  after  it  has 
collected  in  sufficient  quantity,  it  is  re- 
moved. 

It  will  be  appropriate,  in  this  place, 
to  give  some  observations  upon  pow- 
dering, as  practised,  on  a  small  scale, 
in  the  shop  and  lalwratorj-.  Tliis  is 
accomplished  by  means  of  mortars, 
ft-y^rr,  suited  to  die  diirerent  processes  of  con- 
yi//^t    tusion  and  trituration,  and  by  mills. 

Mortars  for  contusion  are  usually 
made  of  iron,  brass,  or  hell-metal,  of 
the  shai»  shown  in  Fig.  113.  Contu- 
sion is  employed  for  powdering  and 
bruising  ligneous  substances  generally,  being  adapted  to  breaking 
apart  their  fibres,  and,  by  the  violent  attrition  of  the  coarser  particles 
with  each  other,  reducing  the  whole  to  a  more  or  less  fine  powder. 


Mortar  and  pestle  ft 
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Care  must  be  taken  to  avoid  treating  aoy  corrosive  substance  in  the 
iron  mortar,  thus  allowing  it  to  become  rusty ;  or,  if  this  should  occur, 
it  should  be  carefully  washed  out  with  diluted  muriatic  acid,  and  scoured 
with  clean  saiid,  to  fit  it  for  use.  Any  adhering  material  should  be 
cleaned  away  immediately  after  the  mortar  is  out  of  use,  as  it  is  then 
more  easily  removed  than  if  allowed  to  remain  and  harden.  The  mortar 
is  thus  always  ready  for  use. 

In  powdering  substances  by  contusion  too  lai^  a  quantity  should  not 
be  introduced  into  the  mortar  at  one  time  j  if  the  mortar  is  small,  suf- 
ficient to  cover  the  bottom  for  the  depth  of  an  inch  or  two ;  the  flattened 
extremity  of  the  pestle  is  then  to  be  brought  into  direct  and  violent  con- 
tact with  it,  each  successive  stroke  being  aimed  at  the  same  spot  in  the 
centre  of  the  circle  formed  by  the  sides  and  bottom  of  the  mortar. 
Many  substances  are  too  stimulating  or  othenvise  injurious  to  allow  of 
their  being  advantageously  powdered  in  a  mortar,  and  the  practice  of 

Fig.  114. 


employing  appreutices  in  this  way  is  more  honored  in  the  breach  than 
in  the  performance.  In  cases  of  necessity  a  cover  of  leather  secured 
around  the  rim  of  the  mortar  and  tied  to  the  pestle  at  such  a  point  as  to 
allow  of  its  free  movement  in  the  process  of  contusion  is  a  wise  precau- 
tion. When  part  of  the  contents  \uider  treatment  a^ume  the  condition 
of  a  fine  powder,  which  is  exhibited  by  the  air  becoming  chained  with 
the  dust,  it  is  well  to  sift  it,  and  thus  separate  the  fine  from  the  coarser 
particles,  these  last  being  returned  to  the  mortar,  and  further  contused 
until  a  second  sifting  becomes  necessary,  and  so  on  till  it  is  finished.  A 
small  portion  of  the  drug  is  usually  left  in  powdering,  which  it  seems 
impossible  to  reduce  suMciently ;  this  is  part  of  the  ligneous  portion, 
which  is  frequently  inert ;  the  drug-grinder  who  obtains  a  considerable 
quantity  of  this  gruff,  as  it  is  called,  usually  retains  it  for  admixture 
with  the  next  lot  of  the  same  drug  he  is  called  upon  to  grind,  in  this 
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way  rediidng  somewhat  the  loss  upon  it :  he  is  usually  allowed  a  small 
percentage  for  this  neceasair  deficiency  in  the  powdered  product. 

The  mortar  and  pestle  adapted  for  trituration  are  shown  in  Fig.  114. 
Such  a  mortar  requires  to  be  more  carefully  handled  than  one  for  con- 
tusioD.  It  is  adapted  to  the  reduction  of  saline  substances  and  chemicale 
generally  to  powder,  by  the  friction  of  their  particles  with  each  other, 
between  the  hard  and  rough  surfaces  of  the  mortar  and  pestle.  The 
ware,  being  brittle,  should  not  be  subjected  to  blows  with  the  pestle ;  it 
should  be  carefully  wiped  oat  and  laid  away,  afiter  using,  so  as  to  be  dir 
and  clean  whenever  needed. 

The  mode  of  manipulating  with  the  wedgewood  mortar  and  pestle, 
after  placing  in  it  the  material  to  be  ground  to  poivder,  is  to  grasp  the 
pestle  firmly  with  the  right  hand,  holding  the  mortar  with  the  left  if 
necessary,  and  gradually  to  traverse  the  mortar  with  the  pestle  from  the 
centre  outwards,  reaching  the  circumference  gradually,  by  a  spiral  motion ; 
and  then,  by  reversing  the  direction  of  this  motion,  to  bring  the  jiestle 
again  to  the  centre ;  in  this  way  all  parts  are  brought  fully  and  equally 
under  the  action  of  the  pestle.  When  the  contents  of  the  mortar  become 
caked,  and  cease  to  fall  to^vards  the  centre,  when  agitated,  which  often 
happens  as  the  powder  becomes  very  fine,  a  spatula  should  be  occasion- 
aliy  run  around  the  sides  and  bottom,  to  loosen  and  mix  t<^ther  the 
different  portions. 

A  loose  and  careless  way  of  triturating  substances  is  productive  of  no 
saving  of  labor ;  the  conditions  most  favorable  to  pulverization  by  tritu- 
ration are  a  constant,  uniform,  and  hard  grinding  motion  communicated 
to  the  pestle,  the  layer  of  powder  inter\'ening  between  it  and  the  mortar 
being  thin,  and  tlie  mortar  so  shaped  as  to  present  all  parts  of  it  equally 
to  the  action  of  the  pestle. 

Many  substances  can  neither  be  reduced  to  powder  by  the  process  of 
contusion  nor  by  that  of  trituration ;  of  these,  nutmeg  may  be  instanced 


Fig.  115. 


as  one  which  is  most  conveniently  grated,  or  scraped  off  with  the  blade 
of  a  knife ;  vanilla  is  another  instance :  this  may  be  cut  into  short  trans- 
verse pieces  with  shears,  and  aftenvarda  triturated  with  a  third  substance ; 
if  reduced  with  a  view  to  infusion  or  displacement  with  alcohol,  sand 
may  be  conveniently  employed  j  if  water  is  to  be  used,  or  if  it  is  to  be 
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dispensed  in  a  diy  condition,  hard  lumps  of  sugar  may  be  advanta- 
geously substituted.  Many  oily  subatances,  such  as  nutm^  and  carda- 
moms and  other  aromatic  seeds,  can  be  made  into  convenient  pon'ders 
with  dry  and  ligneous  substances,  although  themselves  unsuited  to  this 
form  of  preparation.  Orange-peel,  slippery  elm,  mezereon  bark,  liquorice- 
root,  are  best  comminuted  by  cutting  them  with  a  pair  of  shears,  or  a 
knife  fastened  on  a  lever,  such  as  tobacconists  use  for  cutting  tobacco 
into  plugs,  and  then  drying  them  and  introducing  them  into  a  suitable 
mill.  The  mode  of  cutting  a  piece  of  liquorice-root  into  convenient 
pieces  for  chewii^,  is  shoivn  in  Fig.  115. 

Quassia,  guaiacum,  logwood,  and  red  satmders  are  chipped  by  ma- 
chinery, the  two  latter  for  use  in  the  arts. 

Camphor  is  easily  reduced  to  powder  by  adding  to  it  a  small  portion 
of  some  liquid  in  which  it  is  soluble,  as,  for  instance,  alcohol,  and  tritu- 
rating to  dryness ;  the  proportion  of  alcohol  proper  to  be  added  to  cam- 
phor for  this  purpose  is  about  1  minim  to  3  grams.  As  camphor  thus 
prepared  vfill  not  retain  its  impalpable  condition  alone,  it  is  desirable  to 
incorporate  with  it  immediately  any  dry  powder  with  which  it  b  designed 
to  be  mixed,  as,  for  instanoe,  precipitated  carbonate  of  lime,  where  it  is 
to  be  used  as  a  dentifrice. 

The  following  process,  by  my  friend,  H.  F.  Fish,  of  Waterbury,  Conn,, 
is  adapted  to  furnish  a  permanent  powder  of  camphor :  To  16  ounces  of 
camphor  add  2  pints  of  alcohol  (sp.  gr.  .818).  In  a  porcelain  mortar 
triturate  1  drachm  of  magnesia  with  as  much  water  as  will  enable  the 
mixture  to  blend  freely  with  8  pinls  of  water,  with  which  it  is  then  to 
be  thoroughly  mixed  in  a  suitable  wide-mouthed  bottle.  The  alcoliolic 
solution  of  camphor  is  now  to  be  poured  into  this  in  a  thin,  slow  stream, 
constantly  stirring  the  fast-thickening  mixture.  A  dense,  white,  curdy 
"separate"  ensues,  which  gradually  condenses,  and  rises  to  the  top  of 
■  the  liquid.  When  collected  on  a  filter,  and  cut  with  a  spatula,  this  parts 
readily  with  its  moisture,  aud  should  not  be  pressed  or  too  thoroughly 
dried  before  being  transferred  to  bottles  excluded  from  the  light.  The 
proportion  of  m^nesia  is  only  1  grain  in  128,  and  constitutes  no  objec- 
tion to  its  use  for  most  puqx)ses. 

This  method  is  objected  to,  as  it  leaves  the  powder  in  a.  moist  condition, 
undesirable  for  an  errhine  or  tooth  powder.  A  process  which  is  free  from 
this  objection  is  that  of  Mr.  J.  C.  Loud,  in  which  the  camphor  is  placed 
in  a  smalt  copper  retort  4  inches  in  diameter  aud  10  inches  in  height, 
with  a  curved  neck  2  inches  in  diameter  and  14  indies  long.  The 
chamber  into  which  the  camphor  is  sublimed  is  a  cube  of  3  feet,  made 
by  pasting  properly  sized  yayter  over  a  light  frame.  Ai'ter  the  I'etort 
neck  is  well  luted  to  the  chamber,  heat  is  applied  to  the  retort,  by  lamp, 
or,  preferably,  by  sand-bath.  Thirty'  minutes  suifice  to  sublime  one 
pound ;  if  packed  in  full  bottles,  well  excludeil  from  air  aud  heat,  it 
will  retain  its  pulverulent  condition  a  long  time. 

Some  gum  resins,  such  as  asafretida,  are  too  tough  to  be  i-educed  to 
powder  unless  previously  heated,  which,  as  before  stated,  drives  off  a 
portion  of  their  active  principles,  while  those  which  appear  pulverizable 
cake  together  at  the  temperature  ])rodueeil  by  the  friction  of  the  grind- 
ing surfaces.     These  should  be  [xiwdered  in  very  cold  weather,  when 
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they  will  suffer  no  loss  of  tbeir  volatile  principles,  and,  if  carefully 
sifted,  will  retain  the  pulverulent  condition.  During  the  warm  season 
the  powder  ia  liable  to  cake  somewhat,  but  yields  to  the  pressure  of  the 
pestle. 

The  powders  of  these  gum  resins,  as  met  with  in  commerce,  are  often 
nearly  worthless,  but  prepared  as  above,  even  powdered  asafcetida 
answers  an  excellent  purpose,  and  with  the  exception  of  its  increased 
tendency  to  deteriorate  from  the  greater  extent  of  surface  exposed  to  the 
action  of  the  atmosphere,  might  claim  a  place  among  the  approved  prep- 
arations. All  these  powders  should  be  kept  in  well-stopped  glass  bottles. 
FifC.  lis. 


Fig.  116  represents  a  couvcnieat  mill  for  the  use  of  drum^istsand 
pharmacists,  manufactured  by  Hance  Brother  &  White,  of  Philadelphia. 

It  is  an  improvement  on  Swift's  drug-mill,  figured  in  the  previous 
editions  of  this  work.  The  iidvautages  are  that  the  grinding  .surfaces 
are  horizontal, and  thas  retain  the  substance  for  a  longer  time  under  tlie 
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action  of  the  plates,  the  speed  being  multiplied  by  a  bevelled  gear-wheel 
working  into  one  of  smaller  diameter,  and  the  superior  stren^h  of  those 
parte  liable  to  the  greatest  strain.  For  furtlier  remarks  relative  to  thb 
mill,  the  reader  is  referred  to  a  paper  by  Thomas  J,  Covell,  in  the  20tii 
vol.  Am.  Pkarm.  Aaaodalion  Proceedings,  p^  180. 


Within  a  few  years  past  the  Enteq)rise  drug-mill  (Fig.  117)  lias 
been  introduced  to  the  trade,  and  lias  proven  very  Uiseful  to  the  pharma- 
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cist  as  well  as  the  dealer  who  supplies  apothecaries  with  many  of  the 
coarser  powders. 

This  mill  is  made  in  three  different  sizes,  and  can  be  r^ulated  to 
grind  to  any  d^ree  of  fineness  or  coarseneas  required,  and,  by  the  mere 
turning  of  a  thumb-screw,  can  be  opened,  and  tiie  cutters  removed  in  a 
minute.  The  form  of  the  cutters  is  designed  so  as  to  crush  and  reduce 
to  powder  almost  any  substance,  effectually  and  quickly,  at  the  same 
time  that  the  cutting  edge  is  never  destroyed,  thus  saviug  the  expense 
of  recutting,  incident  to  the  ordinary  mill. 

Numerous  spioe-  and  coffee-mills,  sold  by  dealers  in  household  and 
agricultural  implements,  will  be  found  to  serve  useful  purposes  iu  the 
pharmaceutical  store,  and  will  often  prevent  atresort  to  contusion  in  the 
iron  mortar,  a  noisy  and  laborious  method  of  comminuting  dmgs,  now 
much  less  used  than  formerly.  Before  introducing  tough  and  pliable 
substances,  such  as  squill  and  gentian,  into  the  mill,  they  should  be  well 
dried ;  the  laiger  roots  and  Darks  require  to  be  first  broken  ivith  a 
hatchet,  or  suitable  knife,  before  grinding,  and  some  will  need  to  be 
first  passed  through  the  mill  set  for  the  coarse  powder,  and  then,  tlie 
mill  being  regulated,  they  can  be  reduced  to  the  required  condition  by 
repeatedly  passing  them  through  it.  The  season  of  the  year  for  pow- 
dering is  not  a  matter  of  iudifierence,  and  it  b  believed  that  few  drugs 
would  prdve  intractable  in  the  frosty  weather  of  mnter.  So  constant 
is  the  demand  for  jwwders  of  tlie  various  degrees  of  fineness  adapted  to 
treating  the  sever^  preparations,  that  it  would  prove  a  useful  pi-ecau- 
tion  for  the  pharmacist  to  appropriate  a  few  days,  during  the  winter,  to 
preparing  them  for  the  year,  each  being  passed  through  the  appi-opriate 
sieve,  and  put  away  in  a  tin  box,  properly  labelled,  till  required  for  use. 

Sifiinff. — The  fineness  of  powders  is  usually  regukited  by  the  use  of 
sieves  which  will  separate  particles  of  different  degrees  of  division ;  the 
finest  bolting-cloth  will  only  pass  those  which  are  almost  impalpable, 
while  coarser  sieves  are  adapt^  to  tlie  preparation  of  jwwders  suited  to 
percolation.  In  all  cases  when  the  ix)wder  is  to  be  used  in  divided  por- 
tions, care  should  be  taken  to  mix  the  different  siftings  thorouglily  to- 
gether, as  the  more  ligneous  and  least  active  portions  usually  resist  the 
operation  of  the  pestle  longest  and  are  in  the  last  siftings. 

The  usual  kind  of  sieve  is  made  in  the  form  of  a  drum,  aud  is  des- 
ignated according  to  the  number  of  wires  or  meshes  to  tlie  linear  inch ; 
Nos,  20  and  40,  which  are  adapted  to  coai-se  powders  to  be  used  for 
percolation  in  the  preparation  of  certain  tinctures  and  fluid  extracts, 
have  20  and  40  meshes  respectively  to  the  linear  inch ;  while  No.  60  or 
80  gauze,  or  bolting-cloth,  which  se|>arates  all  but  the  very  finest  par- 
ticles, are  used  in  preparing  powdei-a  adapted  to  internal  use.  In  tlie 
United  Siaiea  Pfuimuicopcela,  the  terms  veiy  fine,  fine,  moderately  fine, 
moderately  coarse,  and  coarse  are  used,  the  powder  passed  tlin)ugh  a 
sieve  of  80  or  more  meshes  to  the  linear  inch  being  designated  as 
very  fine;  through  one  of  60  meshes,/He;  through  one  of  50  meshes, 
modercdely  fine;  through  one  of  40  meshes,  mo<lenitdy  coarse;  and 
through  one  of  20  meshes,  course.  It  must  not  be  supposed  that  tlie 
sieve  of  No.  80  is  nearly  as  fine  as  the  dusted  jxiwdere  sold  in  oom- 
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luerce — a  fiae  bolting-clotli  will  give  more  than  100  mesh^  to  the 
iaeh. 

An  inclosed  cyliader  or  many-sided  figure  is  the  best  form  for  a  sieve ; 
by  rotating  it  on  its  axis  its  contents  are  thrown  constantly  upon  a  fresh 
jwrtion  of  the  gauze,  and  thus  subjected  to  the  most  favorable  condi- 
tions for  the  separation  of  their  fine  particles. 

Fig.  118  represents  a  sifting  machine,  patented  by  Samuel  Harris,  of 
Springfield,  Mass.,  which  is  well  adapted  to  facilitate  the  prooeas.  It 
consists  of  a  wooden  box,  with  p,     ,,  „ 

a  flange,  upon  which  an  ob- 
long  sieve  is  made  to  move  by 
a  wheel  and  crank,  the  oon- 
struction  of  which  is  shown 
in  the  drawing ;  by  closing 
the  lid  the  dust  is  prevented 
from  rising  in  the  air,  and 
one  of  the  most  common 
causes  of  waste  and  annoyance 
is  thus  obviated.  The  pow- 
der, ffs  it  falls  from  the  sieve, 
is  received  into  a  close-fitting 
drawer  beneath.    The  sieve  is 

movable,  so  as  to  be  emptied  Harri.« Bit thw maohine. 

without  inconvenience,  and  by  having  sieves  of  different  degrees  of  fine- 
ness, it  will  be  obvious  that  the  apparatus  may  be  adapted  to  all  the  pur- 
poses of  the  pharmacist.  The  sizes  of  this  apparatus  are  so  varied  as  to  suit 
numerous  purposes,  notonly  in  pharmacy,  but  in  the  arts  and  in  agriculture. 

The  operation  of  aifiing  may  also  be  varied  according  to  the  degree 
of  fineness  refiuired  in  the  powder.  To  pass  the  finest  particles  only 
the  sieve  should  be  gently  ^tated,  the  powder  being  laid  lightly  upon 
it,  and  the  operation  being  suspended  as  soon  as  it  has  ceased  to  pass 
through  readily;  the  plan  of  rubbing  the  powder  over  the  sieve  with 
the  hand,  thus  using  more  or  less  pressure  to  force  it  through  the  meshes, 
may  be  pursued  when  the  fineness  of  the  powder  is  not  so  much  desired 
as  the  rapiditj-of  the  process;  but  this  practice  ought  not  to  be  pursued 
with  bolting-cloth  sieves,  as  it  tends  to  injure  them  very  much. 

The  difficulty  constantly  met  with  by  pharmacists,  of  fine  powders 
becoming  caketl  into  soft  masses,  is  conveniently  remedied  by  the  use 
of  the  little  instrument  called  Blood's  patent  flour-sifter,  which  is  con- 
structed with  a  curved  wire-gauze  bottom,  over  which  a  rounded  wooden 
bar  moves  by  means  of  a  lever,  which  also  serves  as  a  handle  to  the 
apparatus. .  It  is  constructed  for  household  purposes,  but  could  hardly 
be  better  adapted  for  resifting  fine  powders,  or  for  mixing  powdere,  as 
frequently  required  by  pharmacists ;  it  is  procurable,  at  small  expense, 
at  the  stores  for  the  sale  of  household  articles. 

Precipifafion. — The  term  precipitation  refers  to  the  separation  of  a 
solid  sul)stance,  whether  in  crystal,  in  powder,  or  in  a  moist,  tenacious 
mass,  called  a  magma ;  whether  it  falls  to  the  bottom,  floats  iu  AoccuIk, 
collects  near  the  surface,  or  remains  diffused  throughout  the  liquid. 
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This  BCparatiou  is  brought  about  by  a  chemical  or  other  change  affect- 
iog  solubility,  and  the  substance  added  to  produce  it  is  called  the  pre- 
cipitant ;  the  solid  substance  produced,  the  precipitate.  Precipitation  is 
frequently  produced  by  the  play  of  aitinitie^,  affording  an  insoluble  sub- 
stance from  elements  which,  an  previously  combined,  constituted  soluble 
compounds ;  for  instance,  where  solutions  of  chloride  of  sodium  aud  of 
nitrate  of  silver  are  add(^  to  each  other,  chloride  of  silver  aud  nitrate  of 
Bodium  are  produced,  the  former  an  insoluble  salt,  and  hence  precipitated. 
Whenever  two  or  more  chemical  substances  in  solution  are  mixed,  if 
the  eiemente  of  an  insoluble  compound  are  pi-esent,  that  iumluble  com- 
pound will  be  precipitated. 

Another  cause  of  precipitation  is  any  change  in  a  liquid  bv  which  it 
ceases  to  be  a  solvent  for  the  j>articulnr  substance  in  solution,  ^ubstance^ 
soluble  in  alcohol,  such  as  iodine,  camphor,  and  the  resius,  on  the  addi- 
tion of  water,  are  precipitated,  because  the  alcohol  forms  wiA  water  a 
Tcmid  in  which  they  are  insoluble. 

With  a  view  to  collecting  precipitates  deep  vessels  should  be  employed, 
p.     ,,g        preferably  larger  at  the  bottom,  as  in  the  drawing;  tliey 
favor  the  ready  decantatinn  of  the  liquid. 

The  strength  of  the  solutions  mixed  determines  the  deu- 
sit)'  of  the  precipitate,  and  hence,  in  cases  where  this  qiialitv 
is  desirable  in  the  product,  and  where  it  is  an  object  to  col- 
lect the  precipitate  iu  small  bulk  with  reference  to  its  con- 
venient washing,  the  solutions  are  made  con-esjiondinglv 
strong.  Hot  solutions  should  be  used  iu  pi-eference  to  cold, 
with  a  view  to  the  same  object,  aud  also,  iu  the  case  of 
Precipitation  iodide  of  lead  and  biuiodide  of  niercun-,  which  are  soluble 
in  the  hot  liquid,  to  produce  handsome  and  well-defined 
crj'stals  on  cooling. 

Many  of  the  insoluble  powders  are  obtained  by  precipitation,  as,  for 
example,  precipitated  carbonate  of  calcium  prepared  by  adding  a  solu- 
tion of  carbonate  of  sodium  to  a  solution  of  chloride  of  calcium.  As 
a  result  of  tlie  reaction  the  insoluble  carbonate  of  calcium  is  pi'oduced, 
and  is  thrown  down  in  the  form  of  a  jwwder. 

It  is  worthy  of  remark,  in  regard  to  these  powders  geneiidly,  that 
they  are  composed  of  veiy  small  crystals.  Their  fineness  is  dependent 
upon  the  temperature  and  degree  of  concentration  of  the  liquids  when 
mixed.  When  the  solutions  are  hot  aud  concentrated,  the  reaction  takes 
place  suddenly,  aud  the  powder  is  very  fine ;  when  they  are  «>ld  and 
more  dilute,  tiie  precipitate  is  deposited  gradually,  aud  more  perfectly 
assumes  the  crystalline  form ;  or  if  the  precipitate  is  not  entirely  in.solu- 
ble,  it  is  deposited  in  crystals  from  the  not  solution  on  cooliug. 

Tartar  emetic  is  obtained  iu  a  verj-  fine  powder,  suitable  for  prejiar- 
ing  the  ointment,  by  di.ssolving  it  in  «-ater,  so  as  to  form  a  stTOng  .■jolu- 
tiou,  and  then  pouring  it  into  alcohol.  The  strong  affinity  of  water  for 
alcoiiol  causes  them  to  unite,  and  the  tartiu"  emetic,  being  less  soluble  in 
the  alcoholic  liquid,  is  thrown  down  in  an  imjtalpable  iwntler. 

In  a  similar  manner  a  pure  powder  of  feiTous  sulpliate  may  be 
obtained,  if  its  filtered  solutiou,  acidulated  with  sulphuric  acid,  is  added 
to  strong  alcohol ;  the  ferric  sulpliate  remains  in  solutiou,  while  tlie 
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ferrous  sulphate  is  precipitated  in  the  form  of  a  crystallme,  IJght^greea- 
Ish  powder,  which  should  he  rapidly  dried  in  a  current  of  air,  and  is 
then  less  prone  to  oxidation  than  the  ordinary  crystallized  salt. 

GranvlaHon. — This  is  a  process  for  obtaining  certain  substances 
soluble  in  water,  in  a  pulverulent  forni,  by  evaporating  the  solution 
with  constant  Stirling  until  all  the  moisture  is  dissipated,  and  is  most 
generally  applied  to  collecting  certain  chemicals  which  are  crystallized 
with  difficulty  or  are  very  deliquescent ;  carbonate  and  citrate  of  potas- 
sium are  familiar  instances  of  this.  In  the  case  of  the  latter  salt,  the 
heat  must  be  carefully  managed  or  the  product  may  be  burned.  The 
process  is  applicable  only  to  a  few  articles  which  are  freely  soluble  and 
not  readily  decomposed  or  volatilized  by  heat.  The  granulated  powders 
thus  obtained  are  generally  quite  different  from  the  powders  made  by 
mechanical  means.  They  may  be  gritty,  from  being  composed  of  small 
crystals,  or  in  the  case  of  deliquescent  salts  they  may  have  a  globular 
form,  from  the  heat  being  continued  till  most,  if  not  all,  of  the  water  of 
crystallization  has  been  expelled. 

Elutrtation. — Another  process  for  obtaining  some  powders  is  that 
known  as  elutriation.  The  article  to  be  powdered  is  ground  in  a  mor- 
tar with  a  lat^  quantity  of  liquid,  and  this  is  poured  off  into  a  precipi- 
tating jar.  After  the  subsidence  of  the  finest  particles  the  clear  liquia  is 
again  returned  to  the  coarser  portion  which  b  ground  anew  with  the 
liquid,  the  decantatiou  and  collection  of  the  powder  are  continued  until 
the  process  is  completed. 


CHAPTER   II. 

ON  SOLUTION  AND  FILTRATION. 

THERE  are  two  objects  in  view  in  this  process,  and  the  principal 
feature  in  the  classitication  of  solutions  is  founded  on  this  fact. 

The  simplest  kind  is  that  in  which,  by  the  use  of  an  appropriate 
liquid,  we  overcome  the  attraction  of  aggregation  in  a  solid  Dody, 
rendering  its  particles  invisible  and  more  susceptible  to  chemical  action, 
and  more  readily  assimilated  when  taken  into  the  stomach.  The  liquid 
used  for  this  purpose  is  called  a  solvent,  and  water,  the  great  neutral 
solvent,  is  most  used  in  preparing  them,  though  alcohol,  ether,  chloro- 
form, and  fixed  oils  are  also  more  or  less  employed  as  pharmaceutical 
solvents. 

Such  solutions  are  designated  simple  sofviiona  when  the  dissolved 
body  may  be  recovered  without  ha\-ing  undei^ne  any  chemical  change, 
on  the  evaporation  of  the  solvent,  or  its  removal  in  some  other  ivay. 
^VTien  the  solution  of  a  body  is  attended  with  some  chemical  alteration, 
either  composition  or  decomposition,  the  terra  complex  or  chemical  solu- 
tion may  be  applie<l  to  it. 

It  18  but  rarely  the  case  that  tlie  simple  solvents  alxive  named  produce 
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decomposition  in  dissolving  a  body ;  the  solvents  for  eifectiog  cbeuical 
solution  are  mostly  acid  or  alkaline  liquids. 

A  lai^  number  of  the  solutions  used  in  medicine  are  efiected  by 
inducing  chemical  changes  among  the  ingredients  introduced  into  them, 
sometimes  yielding  soluT)le  compounds  where  one  or  more  of  the  original 
ingredients  were  insoluble.  Such  processes  are  frequently  accompanied 
by  the  generation  of  heat,  and  the  change  of  color  and  odor,  the  latter 
by  the  neutralization  of  volatile  acids  or  bases.  Effervescence  is  always 
protluced  when,  by  the  action  of  an  acid  or  an  acid  salt,  carbonic  or 
another  of  the  few  gaseous  and  sparingly  soluble  acids  is  set  free ;  in 
this  case  there  is  usually  no  change  of  temperature  observed,  as  the  heat 
produced  by  the  chemical  reaction  is  rendered  latent  by  the  gas.  In 
the  preparation  of  solution  of  citrate  of  magnesium  from  citric  acid  and 
calcined  magnesia,  the  mixture  becomes  hot,  while,  if  the  carbonate  of 
m^;nesium  is  used,  the  solution  remains  cold,  and  the  same  phenomena 
are  observed  on  the  neutralization  of  other  acids  by  bascft  and  their  cor- 
responding carbonates. 

When  we  speak  in  general  terms  of  the  solubili^  of  any  solid  sub- 
stance, we  have  reference  to  its  relation  to  water,  the  term  being  an 
approximate  one.  Very  few  substances  exist  in  nature  wholly  insoluble ; 
and  as  there  is  no  line  between  the  least  soluble,  and  those  which  are 
freely  dissolved  under  ordinary  circumstances,  the  term  is  not  adapted 
to  use  where  accuracy  Or  precision  of  language  is  required. 

Solution  is  accomplished  by  bringing  the  material  under  treatment 
into  contact  with  the  solvent  under  favorable  circamstances ;  these 
relate,  let,  to  temperature ;  2d,  to  the  state  of  aggr^ation  of  the  solid ; 
3d,  to  its  position  in  relation  to  the  solvent. 

Hot  liquids  dissolve  substances  with  greater. facil ity  thaji  do  cold; 
with  exceptions,  among  which  are  lime,  its  citrate  and  acetate,  and 
chlonde  of  sodium.  Though  heat  favors  solution,  there  are  no  sub- 
stances wholly  insoluble  in  the  cold,  which  dissolve  by  the  aid  of 
increased  temperature.  In  addition  to  the  gi-eater  solvent  power  of  hot 
liquids,  the  currents  produced  by  the  process  of  heating  them  favor  the 
more  rapid  solution  of  the  containetl  solids,  as  shaking  up  the  vessel 
favors  the  same  results 

To  facilitate  solution  in  a  small  way,  mortars  are  much  employed ; 
they  8er\'e  the  double  purpose  of  reducing 
the  solid  to  powder,  and  of  facilitating  its 
intimate  mixture  throuf;hout  the  litguid. 
Mortars  of  porcelain  ^va^e  (Fig.  120)  are 
most  suitable  for  this  purpose;  they  are 
used  as  follows :  The  sulwtance  to  !«  dis- 
solved is  first  placed  in  the  mortar  and 
rubbed  into  a  powder,  by  which  tiie  extent 
of  surface  to  be  brought  in  contact  with 

the  liquid  is  greatlv  increasetl.     The  proc- 

rorceiam  mortar.  i-        i   •■  1  if 

ess  oi    solution  proceals  more  slowly  as 

the  liquid  becomes  more  nearly  saturated,  hence  a  small  portion  of  the 

solvent  is  first  added  and  triturate<l  with  the  powder;  as  soon  as  this 

portion  seems  to  be  nearly  saturated,  it  is  poured  into  another  vessel, 
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and  an  additional  portion  of  the  solvent  added,  triturated,  and  poiii^  off 
in  tlie  same  way ;  a  fresh  poi'tion  again  being  added,  the  process  is  re- 
peatetl,  and  so  continuet^  till  the  powder  has  disappeared.  The  liquids 
thus  obtained,  being  niijied,  fnmish  a  stroi^er  solution  than  could  be 
pi'epai'ed  in  the  same  length  of  time  ouder  the  ordinary  circumstances 
of  contact. 

\^'hen  a  weak  solution  is  to  be  made,  especially  of  a  ddicate  diemical 
substance,  like  nitrate  of  silver,  a  good  way  b  to  drop  the  crystals  or 
powder  into  the  liquid  previously  placed  in  a  clean  vial  of  suitable  size, 
to  which  a  cork  has  been  fitted,  and  to  shake  it  np  until  dissolved. 
This  should  only  be  done  in  the  case  of  very  soluble  substances,  and  the 
shaking  should  be  continued  as  long  as  any  poi-tion  remains  undissolved. 

A  good  arrangement  for  effecting  solution  dv  wliat  is  called  circulatory 
displacement,  is  to  place  the  solid  on  a  perforated  diaphragm  resting 
beneath  the  surface  of  tlie  liquid,  or  to  inclose  it  in  a  bag  of  some  porous 
material,  and  suspend  it  by  a  thread  in  tlie  vessel  near  its  top.  By  this 
contnvance,  that  portion  of  the  liquid  having  tl>e  greatest  solvent  power, 
because  the  least  charged  with  the  substance,  is  alwi^s  in  contact  with 
the  solid  ;  the  solution,  as  it  becomes  saturated,  become&deuser  and  sinks 
to  the  bottom,  displacing  the  [Kution  less  chained  with  the  solid  ingre- 
dient, which,  in  consequence  of  its  less  specific  gravity,  tends  to  the  top, 
thus  kee])ing  up  a  continual  circidatiou  in  tlie  fluid  fiivorable  to  the 
object  in  view.  In  large  operations  in  the  arts  where  it  is  impossible  to 
shake  or  to  stir  the  liquid  conveniently,  an  arrangement  based  upon  this 
princii)le  is  adopted,  and  in  smaller  pharmaceuticat  operations  Squire's 
uifusiou  mug,  figured  iu  a  subsequeut  chapter,  will  be  found  to  answer 
a  gojxl  pm-pose. 

Tlie  term  saturated,  besides  its  physical  and  pharmacentical  applica- 
tion as  above,  is  employed  to  signify  that  an  acid  is  neutralized  by  an 
alkali,  or  vice  versa;  or,  in  other  wonls,  that  an  equivalent  proportion 
of  one  suljstance  has  combined  with  an  equi\'alent  projwrtion  of  anothei-, 
for  which  it  lias  an  affinity ;  tliey  are  then  said  to  have  saturated  each 
other.  The  term,  when  used  for  this  purpose,  may  be  said  to  be  a  strictly 
chemical  one,  but  when  employed  as  above,  to  designate  the  point  at 
which  a  liquid  ceases  to  dissolve  a  solid  body,  it  is  used  in  a  pharma- 
ceutical sense.  It  is  worthy  of  remark  that  the  saturated  solution  of 
one  salt  is  frequently  a  solvent  for  other  salts,  a  quality  of  great  value 
in  the  pre)>aration  aud  purification  of  salts  in  the  arts. 

Rapid  solution,  even  when  not  accompanied  by  chemical  reaction, 
generally  causes  a  reduction  of  temperature,  aud  thus  retards  the  process- 
to  a  certain  extent ;  this  is  due  to  the  increase  of  capacity  of  bodies  for 
caloric,  while  passing  from  the  solid  into  the  liquid  state ;  or,  in  other 
words,  to  the  absoqition  of  heal.  This  heat  becomes  insensible,  and  is 
called  latent  heat,  but  it  is  set  free  again  on  the  body  resuming  tiie  solid 
form. 

In  arrangements  for  solutions  on  a  laive  scale,  it  becMues  import;ant 
to  counteract  this  effect  by  contrivances  ftr  keeping  up  the  temperature 
of  the  liquid ;  tliis  is  conveniently  accomplished  by  jets  of  steam  or 
coils  of  steam-])ii)e. 

Solutions  are  not  confined  to  solids  in  liquids.     One  liquid  may  dis- 
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solve  in  another,  as,  for  instance,  ether  in  Tvater,  and  essential  oils  in 
alcohol.  Wheu  uo  chemical  conihiuation  takes  place,  volume  and  tem- 
perature remain  unaltered,  while  chemicial  combination  of  the  two  liquids 
is  generally  accomitauied  by  a  rise  of  temperature,  and  a  condensation 
of  tJieir  volume ;  the  mixing  of  water  with  strong  alcohol  and  concen- 
trated acids  furnish  such  examples. 

Gases  are  also  cajHihle  of  being  dissolved  by  liquids,  and  if  they  are 
sohible  therein  to  any  extent,  the  ])rocess  is  acoomjtanied  by  a  rise  of 
temi^rature,  because  the  latent  heat  of  the  gas  hecomes  sensible  again, 
on  assuming  a  denser  state  of  aggregration,  henoe  the  apjiiication  of 
cold  or  freezing  mixtures  favors  the  solubility  of  the  gases,  by  counter- 
acting this  sensible  heat.  An  iucrease  of  pressure,  by  condensing  the 
volume  of  a  gas,  is  also  favorable  to  its  solution  in  liquids. 

Filtration  and  Straining. — The  object  of  tliis  process  is  to  sei)- 
arate  any  undissolved  or  precipitated  substance  suspended  in  a  liquid 
from  the  liquid  itself  \Vlien  the  liquid  is  viscid,  and  contains  only 
motes  of  an  appreciable  size,  as,  for  instance,  when  a  .syrap  has  been 
prepei'ed  from  sugar  contaminated  uith  insoluble  impurities, a  sufficient 
filter  may  be  constructed  of  flannel  or  Canton  flannel  by  folding  over  a 
square  piece  in  tlie  manner  indicated  in  the  ligure,  the  line  c  d  bemg  laid 
over  the  line  c  a,  and  united  by  a  seam ;  tlie  bag  thus  formed  is  poiuted 


Fig.  121. 


Fig.  122. 


Flannel  strainer. 

at  c,  and  oijen  from  a  to  A,  the  line  «  e  Ix'ing  lapi)ed  over  to  form  the 
seaiu.  In  using  this  strainer,  the  long  end  pi-ojectiug  towards  the  jKrint 
b,  be\'oud  tlie  dotted  Hue  <•/,  may  W  tiu-ned  o\'er  the  side  of  the  ves.-^l, 
by  whidi  the  strainer  will  be  kept  in  its  place  while  the  liquid  is  [x>ured 
into  the  opening  at  the  top. 

In  small  operations  this  may  be  sujierseded  by  stretching  a  piece  of 
flannel,  or  odier  suitable  material,  over  the  top  of  a  fumiel,  and  pouring 
the  liquid  ujwn  it.  Widi  a  viscid  material  this  will  only  juutiatly  suc- 
cewl,  es[)ecially  if  the  strainer  sink.s  into  direct  contact  with  tlie  sides  of 
the  funnel.  In  chemical  in-ocesses,  the  method  of  stretching  a  strainer 
acros-i  a  square  wooden  frame,  and  susi>eudiug  this  over  an  oi>en  vessel, 
in  resorted  to,  but  without  the  advantage  of  pressure  which  is  obtained 
by  the  use  of  the  dcc|)er  (.-oiiical  l«ig.  IJsigs  of  felt  may  l>e  obtained 
of  tlie  hatters,  which  are  vciy  well  ada[>tctl  to  the  filtration  of  oils ; 
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their  shape  fits  them  to  being  siispeuded  over  the  receiving  vessel,  prop- 
erly protected  from  the  (hist. 

iFigs.  123  and  124  represent  an  apparatus  I  have  been  using  for  SMne 

Fig.  123.  Fig.  124.  Fig.  126. 


AppaiatuB  for  straining  syrups. 


Phrsick'a  Jelly  atralner. 


Fig.  126. 


time  past  for  straining  syrups.  Fig.  123  is  a  tin  bucket,  into  which  a 
funnd-shaped  wire  support,  Fig.  124,  is  suspended,  resting  on  a  bucket 
by  a  projeotiug  rim  at  the  top ;  a  jelly  bag  is 
here  unnecessary,  as  a  sufficiently  lai^  square 
or  round  piece  of  flannel  laid  upon  the  wires 
will  assume  a  convenient  position  for  use. 

Fig.  125  represents  in  section  a  contriv- 
ance for  straining  jellies,  attributed  to  the  late 
Dr.  Physick,  and  made  by  Isaac  S.  Williams,  ' 
of  Philadelphia.  A  wire  support  fits  into  a 
funnel,  which  is  soldered  into  a  vessel  designed 
to  be  kept  full  of  hot  water,  so  as  to  prevent 
the  cooling  and  thickening  of  the  jelly  during 
straining. 

Fig.  126  exhibits  a  filter  for  fixe<l  oils,  also 
well  adapted  to  viscid  liquids  and  svmps. 
The  upper  cylindrical  vessel  of  tiunetl  iron, 
A,  is  about  22  inches  high  and  10  inches  in 
diameter,  with  a  flanch  rim  soldered  on  the 
bottom,  of  rather  les-i  diameter  and  alwut  au 
inch  wide,  so  as  to  fit  firmly  into  the  open  top 
of  another  cylindrical  vessel,  B,  of  the  same 
diameter,  18  inches  high.  Tiie  upper  ves.sel 
is  furnished  with  a  lid,  and  with  an  l<-shaped 
tube  and  stopcock  c,  which  penetrates  the  side 
close  to  the  bottom,  and  fits  into  another  tube, 
(I  at  e,  which  tube  opens  into  the  lower  vessel 
close  to  its  base,  and  is  further  secured  to  B  by 
a  tubular  stay.  The  filtering  medium  is  a  cone 
of  hat  felt,  projecting  upwards  from  near  the 
bottom  of  the  lower  vessel.  This  is  arranged  on  a  projecting  ledge, 
penetrated  with  six  holes  with  threads  cut  in  them,  in  which  fit  pointed 
thumb-screws  with  shoulders.     On  this  ring  fits  a  similar  one  of  some- 


Wamer-s  oil  ftlter. 
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what  less  diameter,  furnished  with  correspondine  holes,  through  which 
the  thumb-screws  readily  pass  as  far  as  the  snoulders,  and  are  thus 
capable  of  binding  the  two  rings  closely  tt^ther.  The  felt  filter, 
havmg  been  cut  to  the  diameter  of  the  vessel,  is  slipped  down  so  as 
to  rest  evenly  upon  the  lower  ring,  the  upper  is  tlien  placed  over 
it  so  as  to  avoid  overlapping  of  the  felt,  and  then  the  thumb-screws, 
being  pressed  through  the  felt,  are  securely  screwed  into  the  lower 
ring,  wnich  binds  the  rings  so  closely  as  to  make  a  tight  joint ;  the 
lower  vessel  ia  also  supplied  with  a  stopcock  at  /  to  draw  off  the 
filtered  oil.  The  stopcock  c  being  closed,  tne  upper  vessel  is  fitted  in  its 
place,  and  the  tube  joint  c  rendered  tight  by  wrapping  with  isinglass 
plaster ;  when  this  is  drj-  the  upper  vessel  is  filled  «-ith  the  oil  an«r  the 
stopcock  c  opened.  The  apparatus  should  he  placed  near  a  source  ol' 
heat,  so  that  it  may  reach  120"  F.,  and  as  the  filtered  oil  aocuniulate* 
above  the  felt,  it  ^ould  be  drawn  off  so  as  not  to  retard  the  process. 
The  advantage  is  gaiued  in  this  apparatus  of  the  impurities  settling 
away  from  the  filter  rather  thau  accumulating  upon  it.  It  is  the  inven- 
tion of  William  R.  Warner,  of  Philadelphia.  One  of  this  size  is  capa- 
ble of  filtering  a  larrel  of  oil  in  a  day. 

All  the  advantages  of  this  apparatus  may  be  obtained,  and  the  upper 
vessel  done  away  with,  bv  attaching  a  pijie  to  a  barrel, 
Fig-  127.         or  any  other  vessel  in  which  the  oil  is  kept,  it  having 
been  raised  to  a  shelf  or  some  place  high  enough  to  give 
a  pressure  adequate  to  force  the  oil  through. 

A  most  iiseful  strainer,  ivhere  large  quantities  of  syrup 
are  to  be  strained,  is  made  of  cotton  flannel,  by  sewing  it 
into  the  shape  of  a  long  bag,  terminating  in  a  jwiut, 
to  the  inner  surface  of  which  at  the  iwint  a  strong 
tape-loop  is  sewed.  When  used  the  Iaim;r  end  Ls  bound 
securely  to  a  wide-mouthed  tin  funnel,  and  this  i-ests 
upon  me  top  of  a  tall  cj'linder  of  tin,  or  is  siipjwrted 
in  a  barrel  near  the  top,  the  loop  is  drawn  uji  to  the 
top  of  the  funnel  and  a  bar  of  wood  is  slipjied  through 
it,  the  ends  resting  ujwn  the  sides  of  the  fuunel.  In 
this  way  a  verj'  large  extent  of  filtering  surface  is  ob- 
tained, which  being  kept  from  the  cooliug  effects  of 
the  atmosphere  and  from  currents  of  air,  no  loss  is  sus- 
tained by  evaporation.  The  accompanying  figure  shows  a  section  of 
this  apparatus. 

This  process  is  called  straining,  though  a  kiud  of  filtration.  In 
pharmacy,  infusions,  decoctions,  syrujte,  fixed  oils,  and  melted  ointments 
are  subjected  to  it  in  order  to  sei)arate  foreign  iugredieuts.  Thev  pass 
through  the  strainer  with  much  greater  fa«lity  when  quite  Iiot,  tliongh 
in  the  case  of  the  fixed  oils  and  sjTups,  clearer  products  are  obtained  by 
conducting  the  oi)enitiou  in  the  cold,  and  by  using  several  thicknesse;- 
of  flannel,  or  by  employing  Canton  flannel  with  the  nap  on  the  inside. 
Coarse  linen  is  sometimes  Iwtter  than  flannel,  especially  when  consider- 
able pressure  is  to  l)e  employe*!,  as  in  extractiug  tlie  juice  from  the  pulp 
iu  making  fruit  sjnips. 

Sti-ainiug  diffei-s  from  clarification  iu  its  niechmiical  action.   The  latter 
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term  is  aj^lied  where  the  impurities  to  be  Beparated  are  deposited  on 
flccouDt  of  their  greater  specific  grav-ity,  or  by  being  rendered  heavier 
by  the  application  of  heat,  or  where,  by  the  addition  of  a  foreign  sub- 
stance, th^  are  ^^r^ated  together  and  separated  as  a  ooagulum. 

When  the  precipitate  is  hea\T,  or  the  coagulum  obtained  is  sufficiently 
compact  to  be  readily  removed  from  the  surface,  the  liquid  may  be  poured 
off  clear,  frequently  to  almost  the  last  drop,  by  the  aid  of  a  precipitation 
jar.  The  same  object  may  be  attained  by  the  use  of  a  well-«iosen  wide- 
mouthed  packing  bottle,  with  a  round  shoulder,  into  the  coneavit}-  of 
which  ^e  precipitate  subsides,  while  the  liquid  is  quietly  poured  off. 

Fig.  128.  Fig.  129. 


In  separating  a  clear  supernatant  liquid  from  a  deposited  precipitate,  or 
for  drawing  off  liquids  from  vessels  ill  adajited  to  decantation,  a  siphon 
(Figs.  128  and  129)  mav  be  advantageously  employed. 

The  mode  of  using  this  instrument  is  to  insert  the  shorter  leg  in  the 
liquid,  io  apply  the  6nger  to  the  open  end  of  the  longer  1^,  and  then 
draw  the  whole  tube  full  of  the  liquid  by  sucking  nt  the  mouthpiece ; 
when  this  is  done,  the  finger  is  withdrawn,  and  the  liquid  will  commence 
to  flow,  and  continue  till  it  reaches  the  same  level  in  the  receiving-vessel 
that  it  has  in  the  other.  This  current  is  caused  by  the  unequal  weight  of 
tlie  columns  of  liquid  in  the  two  limbs  of  the  siphon.  An  instrument  of 
this  kind  may  be  replaced  by  an  ordinary  bent  tube,  one  end  of  which  enters 
a  common  long-necked  farina  cologne  bottle  at  Its  lai^est  diameter,  the 
bottom  having  been  evenly  cracked  off.  The  connection  is  made  tight 
by  a  cork  perforated  to  receive  the  siphon  tube,  and  a  shorter  one  to 
be  used  for  removing  the  air ;  in  filling  it,  the  mouth  of  the  bottle  will 
then  be  the  orifice  through  which  the  liquid  wHll  flow  out  when  in 
action,  and  must  of  course  be  lower  than  the  other  leg  immersed  in  the 
liquid. 

A  very  easy  and  economical  method  of  making  a  siphon  is  to  join  two 
pieces  of  glass  tube  of  unequal  length  by  means  of  a  piece  of  india- 
rubber  tubing  just  large  enough  to  admit  the  tube  with  the  application 
of  some  force.  This  siphon  is  not  nearly  so  liable  to  be  broken  in  use, 
as  the  gum  connection  permits  an  amount  of  motion  that  would  break 
the  entire  glass  one. 
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The  plain  siphon  (Fig.  129)  is  constructed  by  simply  beading  an 
ordinary  piece  of  glass  tube  of  the  i-equisite  size  over  a  spirit  or  gas 
lamp.  The  inconvenience  ia  its  use  anses  from  the  difficulty  of  filling 
it  with  the  liquid  beforehand.  It  might  be  filled  with  water,  but  that 
would  dilute  the  preparatiou.  If  a  small  quantity  has  been  already 
drawn  off,  the  siphon  may  be  filled  by  inverting  it,  and  ponring  into  its 
long  end  from  a  graduated  measure,  then  applying  the  end  of  uie  finger 
to  prevent  its  running  out,  and  inserting  the  short  end  in  the  liquid  to 
be  drawn  off. 

These  instruments  are  made  of  glass  or  metal,  or  an  ordinary  flexible 
tube  of  elastic  gum  will  serve  a  good  purpose,  with  the  advantage  which 
its  flesibilitv  secures  of  conducting  the  liquid  into  any  receiver,  provided 
it  is  lower  ^an  the  containing  vessel. 

For  ordinaiT  aqueous,  alcoholic,  and  ethereal  liquids,  the  process  of 
jiltraiion  (employing  the  term  in  ite  more  limited  sense)  is  used,  the 
filtering  medium  being  paper.  The  best  filtering  paper  is  made  from 
cotton  or  linen  rags,  and  is  porous  and  free  from  any  kind  of  glazing ; 
the  kind  taken  from  woollen  materials  seems  better  adapted  to  viscid 
liquids,  being  thicker  and  more  porous,  but  seldom  free  from  coloring 
matter.  It  is,  also,  more  soluble  in  alkaline  solutions,  and  unfit  for  fil- 
tering such.  Good  filtering  paper  for  delicate  analytical  processes  sliould 
contain  no  soluble  matter,  and  should  not  give  more  than  3-^5  to  jjc  of 
its  weight  of  ashes;  soluble  matter,  if  pi-esent,  may  be  removed  by 
washing  it,  first  with  very  dilute  hydrochloric  acid,  and  secondly  with 
distilled  water. 

Fig.  130.  Fig.  131. 


«                           J  i. 

ft A 


The  construction  of  paper  filters  is  an  extremely  simple  thing  when 
once  leame<l,  and  is  easily  taught  the  student  by  a  practical  demonstra- 
tion ;  it  is,  nevertheless,  a  difficult  thing  to  (lescribe  clearly  without 
giving  to  it  more  space  than  may  appear  at  first  sight  due  to  so  small  a 
matter. 

There  are  two  kinds  of  pai)er  filters,  the  plain  and  plaited;  the  latter 
of  which  is  to  be  preferred,  tne  chief  advantage  of  the  plain  filter  being 
where  we  desire  to  collect  the  solid  ingredient  present  in  the  liquid,  and 
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>  readily 


Fig.  132. 


to  remove  it  afberwarde  from  the  paper ;  owing  to  its  being  s 
folded,  it  is  in  very  common  use. 

The  method  of  folding  the  plain  filter  is  similar  to  the  first  steps  to 
be  taken  in  folding  the  plaited  filter.  In  the  following  descnptioQ  I 
have  endeavored  to  convey  an  idea  of  this  process. 

A  square  piece  of  filtering  paper,  a  b  o  d  (Fig.  130)  is  folded  over  in 
the  middle,  so  as  to  form  a  crease  at  the  line  ef;  the  edge  c  d  being 
laid  directly  over  a  b.  The  parallelogram,  a  b  e 
f,  represents  the  paper  thus  folded ;  tne  line  bj 
being  now  laid  upon  the  line  a  e,  a  crease  is  formed 
as  represented  by  the  line  g  h  (Fig.  131);  the 
folded  paper,  if  opened,  makes  a  cone,  having 
tlie  point  A  at  its  base,  and  by  cutting  off  the  pro- 
jecting angle  a,  by  a  curved  line  from  e  to  y,  a 
plain  filter  will  be  the  result,  as  shown  in  Fig.  132. 

The  plaited  filter  is  made  as  follows :  Take  the 
paper  before  being   cut,  as  above,  and   having 
opened  it  again  so  as  to  expose  the  parallelt^ram, 
the  line  e  h  (Fig.  133)  is  laid  upon  the  line  c  h,  forming  a  crease  atah. 
This  being  opened  again  the  line,  e  A  is  laid  upon  the  Ime  a  k,  produc- 

Plg.  133.  Fig.  134. 


ing  an  additional  crease  at  gh 
next  to  be  formed  by  folding  a 
13oj,  as  shown  in  Fig.  136. 


134).     The  crease  j'  h  (Fi^.  135)  is 
upon  the  middle  dotted  hue  (Fig. 
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One-half  of  the  parallelogram  having  thus  been  creased,  we  proceed 
to  form  on  the  other  the  corresponding  creases  m  k,  b  h,  and  k  h  (Fig. 
137),  all  of  which  are  in  one  direction,  forming  receding  angles.  The 
next  thing  to  be  done  is  to  divide  the  eight  sections  thus  formed  by  a 
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cre»se  through  each  in  the  opposite  direction.     To  do  this,  the  edge  /  h 
is  laid  on  crease  b  h,  and  then  -turned  back,  as  shown  in  Fig.  138,  pro- 


Fig.  138. 

/ 

J 
i 

I 

dncing  the  crease  n  h.  In  the  same  way  an  intermediate  crease  is  formed 
in  eaw  of  the  spaces.  This  is  better  accomplished  by  turning  the  paper 
Yif.  139,  over,  so  that  each  of  me  receding 

'- '- r  angles  shall  project  upward,  ana 

in  this  way  be  more  readily 
brought  together,  as  shown  in 
Fig.  139,  producing  a  receding 
angle  in  forming  the  intermedi- 
ate creases. 

The  paper  will  now  have  the 
'   appearance  of  a  fan,  representad 


by  Fig.  140,  folding  it  up  in  each  of  its  creases 
liice  a  shut  fan  (Fig.  141),  The  projecting  points, 
a  and  b,  should  oe  clipped  off  with  a  pair  of  scis- 
sors at  the  dotted  line,  so  that  when  introduced 
into  the  funnel  the  filter  should  not  project  above 
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its  upper  edge,  othenvise  the  projecting  paper  will  absorb  the  liquid  by 

capillaiy  attraction,  and  induce  a  cou- 

stant  evaporation,  if  the  liquid  be  ^' 

volatile,   or   prevent   the   complete 

washing  out  of  i^oluble  substances. 

U]»on  opening  the  originally  doubled 

halves  made  by  the  first  fold  at  ef 

(Fig.    130),  it  will    be   found   to 

present  the  appearance  indicated  in 

tig.  142. 

In  the  filter,  as  thus  constructed, 
the  creases  occur  alternately,  except 
near  the  line  e  /,  where  the  two 
creases  occurring  next  each  other  are 
in  the  same  direction.  Sometimes,  to 
obviate  this,  the  space  intervening 

between  these  is  folded  backwards,  as  shown  in  the  figure,  so  as  to  make 
a  narrow  crease  in  the  opposite  direction. 

The  plaited  filter,  as  thus  formed,  is  exceedingly  useful  for  general 
purposes,  exposing  the  entire  surface  of  the  paper  to  the  action  of  the 
liqiud,  and  favoring  its  unobstructed  pass^e  into  the  neck  of  the  funnel. 

A  funnel,  such  as  described  and  figured  in  the  preliminary  chapter, 
is  emploved  for  supporting  a  filter  of  either  kind,  and  is,  as  there  stated, 
better  adapted  to  ordinary  use  when  grooved  on  its  inner  surface,  so  as 
to  allow  the  free  downward  passage  of  the  liquid,  after  it  has  permeated 
the  paper,  and  a  groove  on  the  outside  of  the  tube,  so  that,  when  in- 
serted tightlv  into  the  neck  of  a  bottle,  the  air  within  may  find  ready  egress. 

If  the  tube  of  the  funnel  is  smooth  and  ungrooved,  a  small  plu^et 
of  folded  paper,  a  piece  of  thick  twine,  or  a  small  wedge-shaped  splinter 
of  wood,  should  be  inserted  in  the  neck  of  the  bottle,  along  with  the 
tube  of  the  funnel ;  this  will  obviate  one  of  the  most  common  annoy- 
ances connected  with  filtration. 

In  filterinc  into  an  open  vessel,  it  is  well  to  place  tiie  lower  extremity 
of  the  funnel  in  contact  with  the  side  of  the  vessel,  thus  preventing  any 
inconvenience  from  the  liquid  splashing  on  the  sides  or  over  the  top,  and 
by  creating  a  downward  stream,  promoting  the  free  and  rapid  passage 
of  the  filtrate. 

The  paper  of  which  the  filter  is  formed,  especially  if  very  porous,  is 
liable  to  be  weakened  by  being  plaited  as  above  described ;  it  is  therefore 
itdvised  not  to  make  the  creases  firmly  down  to  the  very  point,  but 
rather  to  leave  the  terminus  of  an  undefined  shape ;  and  when  there  is 
danger  of  breakage,  either  from  the  great  weight  of  the  liquid  or  from 
the  weakness  of  the  paper  at  its  point,  a  very  small  plain  filter  may  be 
advantageously  placed  under  the  point  at  the  lowest  extremity  of  the 
funnel ;  this  is  called  a  cap,  and  a!cts  as  a  support  to  the  weakest  and 
mcst  exposed  part  of  the  filter. 

For  many  purposes,  particularly  those  in  which  the  liquid  has  a  ten- 
dency to  weaken  the  texture  of  the  paper,  a  very  excellent  substitute  is 
found  in  absorbent  cotton. 

The  filtering  of  many  liquids  is  greatly  facilitated  by  the  use  of 
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Bunsen's  filter-pump,  Fi^,  142J,  It  requires  a  fall  of  water  32  feet  to 
produce  its  full  effect.  Exhaustion  is  produced  by  a  stream  of  water  enter- 
ing through  the  gum  hose  A — the  flow  of  water  being  r^ulated  by  the 
double  screw  compressors  at  G,  At  B  is  a  metal  screw  ferrule  for  con- 
necting with  a  lead  pipe,  which  should  give  to  the  water  a  fall  of  32  feet. 
D  is  the  gum  hose  to  connect  with  the  vessel  to  be  exhausted.  E  is  a 
glass  vessel  to  collect  any  condensed  moisture.  F  is  a  siphon  vacuum- 
gauge  30  inches  long  for  mercury,  with  graduated  scale.  The  api>aratas 
is  mounted  ou  a  metal  plate,  with  screw  holes  for  attachment  to  a  board. 


Fig.  142J. 


Fig.  148. 


Fig.  144. 


Filter  support. 


The  proper  shape  of  a  funnel  for  filtration  is 
shown  in  section  at  Fig.  143.  The  lines  a  b  and 
c  6  are  straight,  and  a  b  e  and  a  c  b  are  angles 
of  60°,  making  an  equilateral  triangle,  into 
which  tiie  filter  just  described  will  fit  iierfectly. 
In  consequence  of  the  imoqual  d^ree  of  firm- 
ness of  the  different  creases,  some  of  tliese  are 
liable  to  float  up  from  the  sides  of  the  funnel, 
to  obviate  wliicn  a  filter  weight  has  been  in- 
vented, which  consists  of  a  wire  frame  of  the 
shape  of  the  funnel,  and  with  a  wire  for  each 
crease ;  this  is  laid  upon  the  filter,  and  keejts  it  perfectly  in  its  place. 

Fig.  144  b  a  filter  support  adapted  to  the  rapid  passage  of  liquids  in 
filtration ;  it,  however,  requires  to  be  used  in  connection  with  an  open 
or  wide-mouth  receiving  vessel,  or  a  funnel,  otlierwise  the  liquid  might 
not  be  perfectly  collects  as  it  passes  downwards. 

The  filtration  of  small  quantities  of  liquid,  as  in  chemical  experiments, 
may  be  performed  witliout  a  funnel  or  filter  support  by  inserting  a  plain 
filter  directly  into  the  open  top  of  a  beaker  glass  or  other  open  vessel,  or 
into  a  ring  of  glass  or  earthenware  laid  on  top  of  an  open  vessel ;  a  filter 
of  this  kind,  that  >rill  hold  one  fluidounce,  will  filter  many  ounces  of 
certain  liquids  in  an  hour. 

When  paper  filters  arc  of  large  dimensions,  or  used  for  fluids  which 
soften  the  texture  of  the  paper,  or  for  collecting  heavy  powders  or 
metallic  precipitates,  they  may  be  supported  on  linen  or  cotton  filters 
of  similar  shape.     This  is  best  done  by  folding  the  cloth  with  the  paper, 
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and  in  the  same  way  as  would  be  done  with  doubled  paper,  observing  to 
place  them  in  the  funnel  so  as  to  be  iiiperfect  contact  toward  the  bottom. 

An  ingenious  filter,  invented  by  E.  Waters,  Troy,  Xew  York,  con- 
sists of  a  circular  sheet  of  paper  of  double  thickness,  composed  of  loose 
cotton  and  woollen  fibre,  and  contains  a  piece  of  lace  about  four  inches 
square  covering  the  point  of  the  filter;  this  is  introduced  between  the 
sheets  when  they  are  "  couched,"  so  that  the  pulp  unites  through  the 
meshes  of  tlie  lace,  and  thus  effectually  overcomes  the  difBculty  of 
breaking.  An  additional  process  discovered  by  the  inventor  obviates 
the  liability  to  break  at  the  point  by  being  folded,  a  difficulty  which  is 
increased  in  proportion  to  the  thickness  of  the  paper. 

Oils  are  filtered  on  a  small  scale  in  the  way  already  described  for 
other  liquids,  but  in  lai^  quantities  may  be  passed  through  felt  hat 
bodies,  which  are  to  be  had  in  the  large  cities  general- 
ly,orthroHghbag8of Cantonflannel,whichareiisually  Fig-  l^^- 

made  about  twelve  or  fifteen  inches  in  diameter,  and 
from  foiu-  to  eight  feet  long.  These  may  be  inclosed 
in  bottomless  casings  or  rags  of  coarse  canvas,  about 
five  to  eight  inches  iu  diameter,  for  the  purpose  of 
condensing  a  great  extent  of  filtering  surface  into  the 
smallest  possible  space.  Several  of  these  bags  secured 
on  the  inside  to  the  bottom  of  a  tin  cistern  are  inclosed 
in  a  closet  with  suitable  arrangements  for  maintaining 
a  slightly  elevated  temperature,  though  this  is  not 
ahvays  desirable,  aud  the  oil  is  introduced  from  above, 
and  collected  as  it  passes  from  the  filter.  For  further 
particulars  on  the  filtration  of  oils,  etc.,  see  Choky's 
Ci/clopcedia  of  Practical  Receipts,  London,  1856. 

In  filtering  very  volatile  liquids,  particularly  in 
hot  weather,  some  contrivance  must  be  resorted  to  to 
prevent  evaporation  from  the  wide  surface  exposed, 
while,  at  the  same  time,  the  escape  of  air  from  the 
receiving  vessel  must  be  provided  for.  The  drawing 
here  given  (Fig.  145),  from  Mohr  &  Redwood,  rep-  "^^^'uSJ^""^ 
resents  an  arrangement  of  the  kind.     The  glass  fim- 

Fig.  146. 


Dolating  apparatus. 


nel  is  fitted  by  a  cork  into  the  receiving  vessel ;  its  top  is  ground  to 
a  smooth  surface,  on  which  is  laid  a  plate  of  glass,  e ;  a  little  simple 
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cerate  will  furnish  a  eood  luting ;  6  is  a  verj-  small  glass  tube  kid 
down  the  inside  of  Uie  funnel  between  it  and  the  Alter,  and  so 
twisted  at  its  lower  end  as  to  be  supported  in  its  place ;  this  forms  a 
connection  bet^veell  the  air  below  and  that  above  the  liquid,  witlimit 
allowing  any  evaporation.  A  very  generally  useful  apparatus  for  this 
purpose,  and  for  percolation  also,  is  the  filtering  and  percolating  ap|>a- 
ratus  of  Mr.  E,  H.  Ha  nee,  shown  in  Fig.  146 ;  it  consists  of  a  cylin- 
drical vessel  of  glass,  stoneware,  or  tin,  haviug  a  lid  which  can  be 
rendered  air-tight,  and  has  a  flange  near  the  top  upon  which  tlie  funnel 
or  percolator  can  rest ;  a  faucet  at  the  side  near  the  bottom  enables  the 
operator  to  draw  off  the  liquid  when  deiirable. 

The  use  of  a  guiding  rod  in  pouring  liquid  ui«n  a  6lter  is  found  a 
great  convenience ;  a  glass  rod  is  well 
suited  to  this  purpose.  The  lower  ex- 
tremity is  directed  against  the  side  of 
the  filter  near  the  ai>ex,  while  the  mid- 
dle portion  is  placed  against  the  mouth 
of  tlie  vessel,  as  shown  in  the  draw- 
ing ;  by  this  means  the  stream  is  made 
to  fall  steadily,  and  not  with  too  gi-eat 
force,  and  against  the  strongest  itart  of 
the  filter ;  the  liquid  being  (x>urcd  is 
also  prevented  from  running  back  ujxiu 
the  containing  ves.-!el,  and  thu.s  wast- 
ing, a  verj-  annoying  cii-cumstanee, 
which  is  especially  liable  to  occur 
when  the  vessel,  wlietlier  a  flask,  a 
vial,  or  an  evaporating  dLih,  is  fur- 
nished with  no  lip,  or  a  very  poor  one,  for  pouring. 

A  useful  precaution  in  pounng  liquids  from  bottles  may  l>e  mentioned 
in  this  connection.  It  nearly  always  happens  that  the  hist  drop  or  two 
of  the  liquid  being  poured  remains  ou  the  lip  of  the  bottle,  and  is  liable, 
if  the  lip  is  ill  formed,  to  run  down  the  outside ;  this  may  be  ob\'iated 
by  touching  the  stopper  to  the  edge  where  the  liquid  is  collected,  thus 
transferring  this  drop  to  the  end  of  the  8topj>er  ])R'vious  to  inserting  it 
in  the  neck  of  the  bottle. 

Much  of  tlie  filtration  in  pharmacy  has  for  its  object  the  separation 
of  the  in&oluble  ligneous  [xirtions  of  ^■egetable  medicines,  after  they 
have  been  sufficiently  macerated.  A  practical  difficultj'  in  this  case  is 
desen-ing  of  mention  here.  If  a  measured  |K)rtiou,  say  one  pint  of 
liquid,  has  been  macerated  with  two,  f<»ur,  or  six  ounces  of  a  vegetable 
Buustanee  for  the  purpose  of  making  a  tincture  or  infiL=ion,  and,  after 
the  proper  lapse  of  time,  the  whole  is  thrown  uix)u  a  filter,  tlie  clear 
liquid  that  will  pass  will  measure  as  much  less  than  a  pint  as  the  vege- 
table substance  holds  by  its  capillar}-  attraction.  In  order  to  olitain  the 
whole  quantify  desired,  some  have  diluted  the  filtered  liquid  till  it 
reached  precisely  the  required  measure ;  but  by  the  disc()veiT  of  the 
principle  of  displacement  {sw  Chajrter  III.),  it  is  foimd  that  an  addi- 
tional portion  of  liquid,  if  presented  to  the  saturated  i)owder,  under 
favorable  circumstances,  will  displace  the  portion  of  the  original  men- 
Btruum  remaining  in  its  pores.     To  secure  this  is  more  inqiortant  from 
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the  fact  that  it  is  usually  moet  highly  impr^nated  -with  the  active  prin- 
ciples of  the  plant ;  and,  therefore,  in  tnusfeiriDg  the  macerated  prep- 
aration to  a  filter,  the  swollen  mass  of  powder  should  be  carefully 
compacted  into  the  filter,  and  after  the  liquid  has  drained  oflf,  a  freai 
portion  of  similar  liquid  should  be  added  till  the  preparation  measures 
the  quantity  origituUIy  intended. 


CHAPTER    III. 

FEBOOLATION,  OS  THE  DISPLACEMENT  PROCESS. 

A  KNOWLEDGE  of  this  prooees  is  justly  regarded  as  indispensa- 
ble to  all  who  practice  phamuu^.  In  previous  editions  of  this 
W'Ork  many  details  were  rendered  necessary  by  imperfect  knowledge  of 
the  essential  conditions  of  success  in  extracting  the  soluble  principles  of 
drugs,  which  are  now  uo  longer  required.  lu  acoordauce  with  the 
results  of  investigation  and  experience,  tiie  United  States  Phas-macopcem 
has  given,  in  the  late  editions,  such  ludd  directions  for  its  employment 
in  making  the  numerous  tinctures,  wines,  vin^ars,  syrups,  extracts, 
fluid  extracts,  and  some  of  the  infusions,  that  its  adoption  has  become 
almost  universal,  and  has  effected  a  corresponding  improvement  in  these 
classes  of  preparations. 

Hifiory. — The  process  of  percolation  or  displacement  has  been  em- 
ployed from  time  immemorial  in  the  preparation  of  coflee  in  the  cele- 
brated Cafeti^e  de  Doubelloy,  an  instrument  much  used  in  France,  and 
occasionally  in  this  country  at  the  present  time.  It  consiste  of  a  coffee- 
pot, surmounted  by  a  movable  cylinder,  usually  varying  from  three  to 
five  or  six  inches  in  diameter,  and  from  eight  to  ten  inches  in  length, 
and  which  contains  two  perforated  diaphragms,  one  permanent  and 
soldered  on  to  the  lower  extremity  of  the  cylinder,  and  uie  other  mova- 
ble, so  as  to  be  supported  either  above  or  upon  tiie  top  of  the  mass  of 
coffee  in  using  the  apparatus. 

The  French  coffee-pot  is  a  displacement  apparatus  of  convenient  con- 
struction, and  had  been  long  cel^rated  for  the  production  of  a  clear 
and  strong  coffee,  possessing  a  liner  aroma  than  that  made  by  decoc- 
tion, but,  until  the  year  1833,  the  idea  seems  not  to  have  occurred 
of  applying  it  to  the  production  of  pharmaceutical  preparations.  This 
applica^on  b  due  to  M.  Boullay  &  Son,  French  pl^maciens,  who,  by 
their  admirable  and  well-conducted  experiments,  ^t  demonstrated  the 
adaptation  of  percolation  to  the  general  purposes  of  the  shop  and  labor- 
atory, drew  the  atteution  of  the  profession  to  its  merits,  and  pointed 
out  certain  forms  of  apparatus,  and  the  modes  for  using  them. 

In  1836  an  article  by  M.  A.  Guillermond,  translated  from  the  Journal 
de  Pkarmacte,  was  published  in  the  American  Journal  of  Pkai'macy, 
vol.  vii.,  p.  308,  and  in  1838  the  late  Augustine  Duhamel,  a  scientific 
pharmacist  of  Philadelphia,  published,  in  the  Ameri4ian  Journal  of 
Pharmacy,  vol.  x.,  p.  1,  nis  first  communication  upon  the  new  process. 
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In  the  following  year,  ia  connection  with  William  Procter,  Jr.,  late 
Profet«or  of  Pharmacj'  in  the  Philadelphia  Collie  of  Pharmacy,  he 
engagetl  further  attention  to  the  subject  in  an  able  article  of  the  same 
journal,  vol.  xi.,  p.  189,  in  which  a  series  of  careful  experimentB  in  the 
preparation  of  extracts,  tinctures,  infusions,  and  synipe  was  detailed, 
which  so  eonclasively  proved  the  superiority  of  this  over  the  ordinary 
processes  in  use  that  intelligent  pharmacists  generally  were  induced  to 
try,  and  eventually  to  adopt  it.  In  the  meantime  the  prowess  was  ex- 
tensively made  known  through  pharmaceutical  works  in  EnglniHl  and 
on  the  continent  of  Europe,  and  was  in«x)rporated  more  or  less  fully 
into  the  several  PharmaeopfeiaM. 

This  process  so  far  found  favor  mth  the  committee  having  under  care 
the  decennial  revision  of  the  United  Stales  Pharmacopceia  in  1840  that 
it  was  sanctioned  to  a  considerable  extent  in  the  edition  of  our  national 
standard  for  that  year.  In  1850  it  ivas  still  more  fully  adopted,  though 
not  without  directions  for  maceration  designed  for  those  not  practically 
&miliar  with  it.  At  the  present  time,  it  is  so  fully  recognized  and  ex- 
tensively employed  in  the  preparation  of  Glalenical  solutions  as  almost 
to  supersede  the  process  of  maieration. 

At  the  annual  meeting  of  the  American  Pharmaceutical  Association 
in  1858,  Prof.  I.  J.  Grahame,  of  the  Maryland  College  of  Pharmacy, 
proposed  some  modificstions  of  the  process  as  then  conducted  of  so  much 
utility  as  to  have  given  a  new  impetus  to  this  branch  of  pharmaceutical 
manipulation.  His  improvement  consisted :  Fir^,  in  the  use  of  the 
common  funnel  for  all  ordinary  purposes,  the  conical  shape  allowing 
the  swelling  of  the  solid  contents  without  compacting  them  so  tightly 
together  as  in  the  case  <if  a  straight-sided  cylmder.  Second,  the  use 
of  powders  of  r^ular  and  definite  de^irees  of  fineness,  regulated  by  the 
permeability  of  the  drug.  Third,  the  proper  graduation  of  the  moisture 
miparted  to  the  powder  before  packing  it  m  the  fimnel.  Increased 
attention  to  these  points  has  simplified  the  proce^  and  increased  its 
rapidity  and  efficiency. 

The  fiir  more  ready  and  universal  adoption  of  percolation  in  the 
United  States  tlian  in  England  has,  perhaps,  promoted  the  adoption, 
among  us,  of  the  more  concentrated  forms  of  medicines  in  preference 
to  those  prepared  by  the  old  proces.«es,  still  largely  employed  by  the 
British  and  some  continental  pharmacists. 

Dr.  E.  R.  Squibb  has  since  done  much  toward  improving  the  process. 
By  freqneutly-repeated  experiments  upon  a  great  number  of  dnigs  of 
different  degrees  of  fineness,  he  has  shown  that  much  of  the  menstruum 
directed  in  the  older  formulas  was  often  unnecessary,  and  .soiiietinies 
injurious,  as  it  required  prolonged  exposure  to  heat  in  finishing  the 
preparatioas.  The  modifications  of  the  prot-ess  were  snch  a.s  to  induce 
the  introduction  of  a  new  term — that  of  rejiercolation.  The  whole  of 
the  papers  can  be  consulted  in  tlie  Pmceedinf/n  of  the  Am.  Pkarm.  Asso- 
ciation for  the  years  1865,  1866,  1867,  and  1870,  The  proccfsos  con- 
sist essentially  of  submitting  the  same  menstruum  to  different  and  fresh 
portions  of  the  drug  to  be  exliait-ted.  The  usual  method  of  proce<lnre 
is  this :  The  powder  to  be  acted  upon  is  divided  into  three  portions ;  tlie 
first  is  to  be  nuiistened  with  the  desired  quantity  of  menstruum,  and, 
after  standing  half  an  hour  in  a  covered  vessel,  is  to  be  transferred  to  a 
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percolating  funnel ;  the  first  two  or  three  fluidounces  that  pass  are  to 
be  returned  to  the  fiinnel,  and  5  parts  of  meDstnium  are  to  be  added, 
part  at  a  time,  after  each  one  has  l^n  absorbed ;  the  percolatioD  should 
continue  till  6J  parts  have  passed,  the  percolate  being  divided  into  dif- 
ferent portions,  first  of*  2  parts,  and  the  others  of  1  part  each,  except 
the  last,  which  will  be  a  half  part.  Proceed  with  the  second  portion 
of  matmal  in  the  same  manner,  usin^  the  first  of  200  parts  of  perco- 
late in  place  of  fresh  menstruum,  and  following  the  last  addition  of 
percolate  with  fresh  menstruum ;  this  is  to  be  continued  as  before  until 
7.5  parts  are  obtained.  This  process  is  to  be  repeated  with  the  third 
portion  of  material,  using  the  first  2  parts  of  menstruum  from  the  sec- 
ond process,  and  it  is  to  be  continued  until  9.6  parts  of  percolate  have 
been  obtained.  The  alcohol,  when  that  is  the  menstruum  employed,  is 
to  be  recovered  I^  distillation. 

Mr.  Samuel  CampbeU,  of  Philadelphia,  has  also  written  several 
papers  of  practical  value  upon  this  subject,  in  which  he  recommends 
maceration  as  being  far  more  important  than  fine  comminution.  His 
papers  are  published  in  the  Am.  Joum.  Pharm.,  vols,  xli.,  xlii. 

The  common  tin  digpUicer  consists  of  a  cylinder  varying  in  size,  but 
at  least  twice  as  long  as  its  diameter,  terminated  at  one  end  by  a  funnel, 
the  neck  of  which  is  made  small  enough  to  insert  conveniently  into  a 
common  tincture  or  narrow-mouth  packing-bottle ;  two  perforated  dia^ 
phragms  of  the  size  of  the  cylinder. 


Fig.  148. 


Fig.  149. 


and  loosely  fitting  into  it ;  each  of 
these  has  a  small  ring  of  mre  sol- 
dered on  to  it  to  facilitate  its  re- 
moval. Sometimes  these  cylinders 
are  much  laroer  at  the  top,  tapering 
to^vards  the  lower  end  (and  there 
is  an  advantage  in  this  shape  over 
straight  sides),  as  shown  in  the 
drawing.  The  lower  diaphragm 
should  be  of  finely-perforated  tin 
plate  (the  finest  sold  Ls  not  objection- 
able), while  the  upper  may  be  made 
of  ordinary  tinned  iron,  pierced  with 
comparatively  lai^  holes.  Occa- 
sionally, the  lower  diaphraem  is 
soldered  to  a  very  small  tin  tuoe,  open  at  both  ends,  of  nearly  the  length 
of  the  cylinder,  near  the  top  of  which  is  a  ledge  on  which  the  upper  dia- 
phragm b  made  to  rest,  as  in  the  French  coffee-pot  and  in  the  air-tight 
displacer  (Fig.  154) ;  the  object  of  this  is  to  allow  the  passage  of  air  from 
the  lower  or  receiving  vessel  into  the  top  of  the  cylinifer.  A  brass 
stopcock  has  been  recommended  to  be  added  to  the  lower  orifice,  so 
that  maceration  can  be  effected  in  the  percolator. 

The  Qiteensware  I>i«platxr. — This  is  the  same  as  the  above  in  shape  ; 
the  material  is  more  cleanly ;  it  is  not  liable  to  corrosion  with  acid 
liquids,  nor  to  impart  a  black  color  and  metallic  taste  to  solutions  of  the 
vegetable  astringents. 

Lamp-chimney  Displacers. — No  form  of  apparatus  is  cheaper  for 


Th«  displicer.  with  upper  and  lower 
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small  operations  than  ordinary  lamp-chimaeys,  either  plain  (Fig.  162) 
or  with  bulb  (Fig.  153).  The  smaller  end  of  the  chimney  is  filial  with 
a  cork  out  so  as  to  allow  the  free  passage  of  the  liquid,  at  the  same  time 
that  it  affords  a  mechanical  support  to  the  mass, 
or  covered  with  a  pieoe  of  gauze,  book-muslin,  or 
other  coarse  febrie,  tied  set-urely  by  a  string  rouud 
the  ohimaey  near  its  lower  edge,  and  a  little 
carded  cotton  being  placed  on  it,  the  under  dia- 

Chragm  is  rendered  complete ;  the  upper  one  may 
e  made  of  paper,  when  necessary,  as  before  de- 
scribed, or,  where  the  diameter  is  small,  may  be 
omitted. 
_  These,  haring  no  funuel-shaped  terminations, 

poreeiain  dJspiRcer,  with   require  to  be  inserted  in  a  wide-mouth  bottle ; 
two  diapbrasmB.        ^^^^  which  answers  the  purpose  sliould  be  selected 
and  always  kept  at  hand ;  a  piece  of  thick  pastel>oard,  or  other  firm 
substance,  may  be  used  as  a  support  for  an  apparatus  of  this  description 
by  cutting  a  hole  in  it  of  the  required  size,  su  as  to  susjiend  it  over  a 

Fig.  152.  Fig.  153.  Fig.  154 


lamp-cblniDey  dlgplacer.  witb  supports. 


dish,  or  by  the  aid  of  a  retort-stand  into  a  suitable  jar  or  measure,  as 
shown  in  Figs.  152  and  153.  Lamp-chimnej's  witli  bulbs  are  still  more 
convenient  in  this  respect. 

Fig.  154  represents  a  tin  displai'er  with  a  water-joint  near  the  top  for 
covering  and  preventing  evaiwration  in  making  ethereal  or  otlier  very 
volatile  preparations  ;  the  little  tulje,  c,  serves  for  the  escape  of  tlie  air 
from  the  lower  A'ewt«l,  B,  so  as  to  c(]waliiie  the  atmospheric  pressure 
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between  the  top  of  the  air-tight  displaoer  and  the  receiving  bottle ;  the 
lower  diaphragm,  a,  is  soldei-ed  on  to  the  top  of  thb  tube,  and  the  upper 
diaphragm  rests  on  it;  c  represents  the  gutter  into  which  the  top,  d,  fits, 
and  which,  being  filled  wiui  water,  constitutes  an  air-tight  coDaectiou. 
The  dispUicer  fits  into  the  narrow-mouth  bottle  either  by  the  aid  of  a 
cork  or  not,  as  the  case  may  require, 

The  form  of  percolator  devised  by  Dr.  E.  R.  Squibb  is,  perhaps,  the 

Fig.  166. 


most  complete  for  the  purpose  of  the  pharmat^  of  any  yet  described ; 
it  is  represented  in  Fig.  155.  A,  percolator,  11 J  inches  deep  inside  meas- 
ure ;  SJ  inches  diameter  at  top ;  2  inches  diameter  at  Bottom,  which 
should  l)c  flat;  a  rim  around  the  top  serves  to  strength  it ;  the  ujtper 
edge  should  be  ground  flat  so  that  it  may  be  covered  perfectly.  The 
cover  is  best  made  of  heavy  sheet  india-rubber ;  a  section  about  one-third 
being  cut  nearly  tlirough  from  the  lower  side  forms  a  good  hinge,  e 
is  tlie  well-tube ;  /,  /,  siphon,  which  is  automatic  and  empties  the  well- 
tiibe.  For  a  full  description  of  the  method  of  mani|>ulating,  the  reader 
should  cousidt  the  pajjer  iu  Proe.  Anu:i:  Phanti.  A»8.,  vol.  xx.,  |).  182. 
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Broken  Bottles. — A  portion  of  the  broken  bottles  in  a  shop  have  the 
bottom  cracked  uniformly  off,  which  is  likely  to  occur  when  hot  liquids 
are  poured  into  them  ;  they  furnish  a  oj'linder-shaped  vessel  not  unlike 
the  tin  displacement  apparatus  above  described  {Fig.  154);  a  plug  of 
cotton  is  used  for  a  diaphragm,  as  in  the  case  of  the  funnel.  The  Dot- 
tonis  of  bottles  may  be  cracked  off  for  this  purp<)se  by  passing  gradually 
round  them  a  red-hot  rod  of  iron  in  contact  with  the  glass,  and,  when 
fractured,  remo^Hng  the  shaq)  edge  by  a  file,  or  by  inserting  the  bottle 
in  a  shallow  vessel  of  cold  \vater,  so  as  to  l>e  immersed  just  up  to  the 
line  to  be  fractured,  and  filling  it  nearly  to  the  same  line  with  water, 
then  pouring  in  a  sufficient  quantity  of  oil  of  vitriol  suddenly  to 
raise  the  temperature  on  the  laside,  the  bottom  will  generally  drop 
out. 

Very  convenient  and  economical  glass  displapement  funnels  are  made 
of  various  sizes,  in  shape  like  a  broken  Ixittle,  but  thicker  and  more 
uniform,  and  ^^'ith  a  smooth  edge  at  both  ends ;  the 
Fip,  158.  neck  is  dra^vn  ont  with  the  view  to  inserting  into  a 
bottle,  and  the  cyliu<Ier  niav  Vie  conveniently  covered 
with  a  siiitable  piece  of  gla«s  when  desirable.  Xo 
diaphragms  accompany  the  ajiparatus ;  sponge,  cotton,, 
or  broken  glass  being  used. 

Availing  ourselves  of  the  verj-  cheap  and  common 
production  of  syringes  from  glass  tubes,  which  extend 
to  one  and  a  quarter  inch  in  diameter,  and  can  be  fur- 
nished at  a  \eiy  low  price,  we  have  pi-ocured  the  ajv 
pai-atiis  represented  in  Fig.  156.  It  is  a  glass  syringe 
of  the  lai^iest  size,  without  the  piston  or  cap.  It  can 
only  be  used  for  small  oi^rations,  for  Mhich,  however, 
it  is  well  adapted.  In  treating  S]uinish  flies  and  other 
substances  with  ether,  we  have  found  it  convenient  from 
the  facility  with  which  the  top  can  Im?  corked  up,  pre- 
venting evaporation ;  a  variety  of  preparations  may 
be  conveniently  made  with  the  syniige  pattern  dis- 
placer.  This  ap{>aratus  is  particularly  well  adapted  to 
wepariug  tincture  of  iodine.  See  pai>er  in  Am^i:  Journ. 
P/ianrt.,  July,  1883. 

The  Gfa^in  Funnel, — As  ali'eady  stated,  the  common 
funnel  furnishes  one  of  tlie  most  complete  forms  of 
displacement  apparatus.  A  porous  diajiliragni  inserted 
at  the  upper  and  widest  )jortion  of  the  neck,  may  consist  of  a  piece  of 
moistencfl  sjTOnge,  of  cotton  or  of  tow,  but  a  perforated  cork  covered 
with  a  disk  of  filtering  pajier  is  preferable,  while  for  the  purpose  of 
s)>rending  the  liquid  over  the  surface  of  the  ma-^s,  a  circular  piece  of 
porons  iiajxir  or  of  cotton  cloth  will  serve  everv  puqwise.  When  a 
straight  cylinder  is  use<l  the  swelling  of  the  soli<l  contents  of  the  dis- 
placer  during  the  progi'ess  of  its  saturation  Avith  the  menstruum  fre- 
quently almost  arrests  the  passage  of  the  liquid ;  hut  in  an  ordinary 
funnel  the  lateral  pressure  is  forced  in  an  upward  direction,  owing 
to  the  tajjering  of  the  sides  of  the  funnel,  and  while  the  mass  is  reu- 
dei-eti  sufficiently  compact,  it  is  not  so  corapr<-*«d  aw  to  interfere  with  the 


Small  BTrlnge  pat- 
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Operation  of  capillar)-  attractiou  and  the  displacemeut  resulting  from 
tfie  pressure  of  the  supermtiimlx'ut  liquid. 

In  the  Pharniacopteia,  the  form  of  the  percolator  is  ofleii,  though 
not  always,  designated  in  the  several  fornmlas.  When  ether  is  iised  as 
a  menstruum,  cylindrical  i)ercolator9  are  directed  to  be  u-sed.  Wlien  a 
funnel  is  used,  a  circular  piece  of  muslin  or  of  lint  w  directed  to  be 
prei'swl  into  the  neck  by  means  of  a  cork  with  notched  sides,  but  in  all 
ciLsea  a  similar  piece  of  muslin,  moifiteued  slightly  with  the  meustruum, 
is  directe<l  to  be  iuter^io&ed  betweeu  the  dia]>liragm  and  the  powder  to 
prevent  the  passage  of  the  fine  particles  of  the  latter. 

Receiving  Vessel. — For  reasons  that  will  more  fuUy  appear  when 
describing  the  management  of  the  process,  it  is  necessary  that  the 
receiving  vessel  should  be  of  such  size  as  to  hold  precisely  the  quantity 
it  is  proposed  to  make,  or  be  suitably  graduated  to  this  quantity'.  A 
convenient  plan  adopted  in  the  school  of  practical 
pharmacy,  where  various  preiwiratious  are  going  on 
at  the  same  time,  is  to  mark  u|>oii  a  narrow  slip  of 

eper  the  name  and  quantity  of  the  preparation  about 
ing  made,  and  paste  this  upon  the  re(«iving  vessel 
before  commencing  the  proces»i,  in  such  a  i>osition  that 
when  the  required  quautit}'  has  passed  it  will  just  reach 
the  top  of  the  slip  of  pai>er. 

It  IS  convenient  for  common  purixwes  to  keep  one 
or  more  graduated  bottles,  made  by  i>asting  a  slip  of 
paper  longitudinally  on  the  iMittlcs  marked  with  a  i>eii 
to  the  fjviij,  fjs,  fSxij,  Oj,  and  f5xx  deuomina- 
tiuns,  as  shown  in  this  cut,  or  in  cubic  centimetres; 
the  paper  may  be  rendered  impervious  to  moisture  by 
collodion  or  other  varaish. 

The  Masagbmbst  of  the  Process. — The  fol- 
lowing general  directions  dcscrilw  the  most  approved 
mode  or  conducting  percohition  : —  Omduwed  receiving 

S«duce  the  subetaiiue  to  a  uniform  powder  which 
will  pass  through  a  sieve  of  from  20to  50  meshes  to  the  linear  inch 
(if  of  very  close  texture  a  sieve  of  60  meshes  is  to  be  preferred) ;  now 
add  just  sufficient  of  the  menstruum  to  dam{>en  the  powder  without 
wholly  destroying  its  mobility;  this  usually  requires  from  one-fourth  to 
one-hahT  as  much  menstruum  as  ]X)wder,  and  may  be  accomplished  on  paper 
without  moistening  it,  Now  transfer  to  a  glaas  funnel  or  other  c\-lin- 
drical  vessel  with  a  porous  diaphragm,  and  pack  it  wi&  little  or  much 
pressure,  accordmg  to  its  tenacity  or  disposition  to  adhere  (more  firmly 
when  alcohol  or  ether  is  the  menstruum  than  when  water  is  to  be  used); 
if  the  particles  of  the  moistened  powder  move  freely  on  each  other,  the 
packing  should  be  with  as  much  force  as  a  glass  vessel  will  bear,  the 
whole  of  the  powder  being  introduced  at  once,  and  packed  with  a  i>estle 
or  packing-stick.  Tlie  jxrcolator  being  now  properly  supported  with 
its  neck  in  a  marked  receiving  vessel,  the  whole  quautit}'  of  the  men- 
struum may  be  poured  on,  or  to  the  ca|)acity  of  the  funuel,  and  the 
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process  allowed  to  proceed  to  completion.  The  liquid  must  not  be 
allowed  to  pass  more  rapidly  than  by  ditjpe,  and  where  a  continuous 
stream  runs  from  the  extremi^  it  is  an  indication  of  the  necessity  of 
more  thorough  packinc;.  In  most  cases  this  may  be  remedied  by  cork- 
ing up  the  tubule  of  the  funnel  and  allowing  the  mass  to  become  more 
compact  by  swelliug,  or  it  may  be  necessary  to  remove  and  repack  the 
mass. 

Instances  in  which  ether  or  strong  alcohol  is  used  as  the  menstruum, 
frequently  constitute  exceptions  to  the  rule  of  passing  by  drops ;  in  these 
the  operator  will  use  his  iu<^raeDt  as  to  repassing  the  liquid,  being  care- 
ful that  the  strength  is  mlly  and  completely  extracted  by  the  quantity 
of  liquid  remuning  in  the  preparation  when  completed. 

In  the  process  of  packing  the  moistened  powder  into  the  cj'linder, 
reference  must  be  had  to  the  nature  of  the  substance  in  hand  and  the 
menstruum ;  the  rule  seems  to  be  that  the  firmness  of  the  package  should 
be  inversely  as  the  solvent  and  softening  power  of  the  liquid  upon  the 
solid  under  treatment. 

WTien  a  substance  in  a  suitable  powder  has  been  dampened  and 
properly  packed  in  a  percolator,  so  that,  on  the  addition  of  the  liquid 
above,  it  passes  drop  by  drop,  and  the  first  portions,  being  returned,  give 
a  clear  and  very  strong  preparation,  the  lust  portions  of  liquid  should  paaa 
almost  destitute  oj  the  soluble  pririciples  contained  in  the  drug.  This  is 
the  clearest  indication  of  the  success  of  the  manipulation,  and  oMnates 
the  necessity  of  any  means  of  expressing  the  last  portions  of  liquid  from 
a  porous  mass. 

In  making  preparations  by  dbphicement,  we  should  aim  by  skilful 
manipulation  to  extract  nearly  all  from  the  drug  that  b  soluble,  before 
reachmg  the  measure  indicated  in  the  formula;  thelastaddition  will  then 
serve  to  displace  the  last  portion  held  by  the  dr^,  and  to  dilute  the 
liquid  to  the  proper  point. 

After  the  process  of  maceration  the  dregs  are  almost  always  saturated 
with  the  strongest  portion  of  the  Uqnid,  which  is  wasted  unless  some 
means  of  exnrejision  are  resorted  to ;  but,  if  the  dregs  txi  thrown  upon 
a  filter  and  drained,  and  a  portion  of  the  menstruum  poured  upon  it,  the 
last  drop  may  sometimes  be  displaced  without  a  resort  to  the  trouble- 
some process  of  expression. 

If  the  liquid  thus  added  to  the  dregs  is  different  from  the  menstruum 
originally  employed,  and  especially  if  it  is  a  heavier  liquid,  it  is  liable 
to  mix  with  it,  and  sometimes  results  in  injury  to  the  preparation.  By 
adding  about  one-thirtl  less  of  the  displacing  liquid  than  the  supposed 
qiiantitv  of  menstruum  remaining  in  the  dregs,  this  inconvenience  is 
generally  obviated. 

In  the  preparation  of  tinctures  in  which  the  last  portions  cannot  be 
recovered  by  addii^  water  on  to  the  top  of  the  cylinder,  and  in  making 
large  quantities  of  extracts  with  strong  alcohol,  the  considerable  loss  o? 
the  alcohol  calls  for  the  use  of  a  press.  Convenient  screw-presses  are 
made  in  the  cities,  and  sold  at  moderate  prices ;  those  shown  in  the 
chapter  on  Expression  and  Juices  are  well  adapted  to  the  object  in 
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Solution  of  Gum  Serins,  etc.,  in  Diaplaxxment  Apparatus, — V^etable 
products  of  this  class  are  usually  so  soluble  in  the  menstrua  emptoyed 
for  their  extraction  as  to  render  it  a  matter  of  little  importance  whether 
they  are  treated  by  maceration  or  percolation.  They  should  be  thor- 
oughly divided  iu  order  to  expose  an  extended  surface  to  the  actjon  of 
the  liquid,  and,  if  dissolved  Dy  percolation,  should  be  mixed  with  an 
equal  bulk  of  sand  to  facilitate  the  process.  Tiactures  of  this  class 
made  by  maceration  require  to  be  filtered  to  free  them  from  impurities 
suspended  in  them,  the  necessity  of  which  is  obviated  when  they  are 
made  by  percolation. 

Continuoua  percolation  may  be  accomplished  by  the  following  auto- 
matic arrangement,  which  is  adapted  equally  to  filtration  : — 

A  bottle  or  globe,  capable  of  containmg  the  quanti^  of  menstruum 
necessary  to  complete  the  preparation,  is  fitted  with  a  perforated  cork,  in 
which  is  inserted  a  glass  tube  of  such  length  as  that,  being  inverted  over 
the  percolator,  the  tube  will  descend  below  the  surface  of  the  liquid 
contained  in  it.  The  lower  end  of  the  tube  should  have  a  short  curve 
turned  on  it ;  the  bottle  or  globe  being  filled  and  arranged  in  this 
manner  will  not  discharge  any  of  its  contents  into  the  percolator  until 
the  surface  of  the  liquid  contained  in  it  falls  below  the  extremity  of  the 
tube ;  a  bubble  of  air  will  then  pass  up  into  the  bottle,  and  a  correspond- 
ing portion  of  the  liquid  will  descend.  In  this  way,  the  supply  in  the 
percolator  will  be  kept  up  until  the  bottle  has  emptied  itself;  and,  if 
the  quantity  of  the  liquid  has  been  accurately 
estimated,  the  preparation  will  be  finished  with-  F^-  168. 

out  further  attention. 

Instead  of  having  merelv  a  straight  piece  of 
tube  inserted  in  the  mouth  of  the  bottle  from 
which  the  liquid  is  supplied,  two  tubes  may  be 
used,  as  shown  in  Fie.  158.  In  this  case,  the 
afflux  tube  a  is  turned  up  at  the  end,  as  recom- 
mended above,  and  as  the  liquid  runs  out  here 
air  enters  at  b.  The  surface  of  the  liquid  into 
which  a  is  immersed  must,  however,  be  so  &r 
below  the  lowest  point  of  6  as  to  enable  the  air 
to  depress  the  liquid  in  the  external  ascending 
part  of  b,  and  thus  to  enter  the  bottle. 

The  size  of  the  tubes  must  be  also  so  arranged 
that  the  liquid  will  not  run  from  a  unless  the 
orifice  of  the  tube  be  in  contact  with  the  contents  of  the  filter,  so  that 
the  cohesive  attraction  of  the  liquid  may  overcome  the  capillaiy  attrac- 
tion. 

The  rationale  of  the  process  of  percolation  is  very  similar  to  that  of 
filtration ;  both  are  due  to  capillary  attraction.  In  ordinary  filtration, 
the  capillarity  of  the  paper  causes  the  absorption  of  a  certain  quantity 
of  liquid,  but  on  more  than  enough  to  wet  it  being  added,  the  pressure 
of  this  drives  out  the  first,  taking  its  place,  and  so  on.  Precisely  the 
same  thing  occurs  in  percolation ;  a  porous  substance,  hmxg  saturated 
with  any  liquid  for  which  it  has  an  affinity,  will  yield  this  up,  if  a  por- 
tion of  liquid  lie  poured  on  above,  from  die  force  of  gravitation  merely ; 

D,qit,zeabvC00»^lc 


144      PEBCOLATION,   OB    THE    DISPLACEMENT    PBOCESS. 

and  hence,  in  proportion  to  the  height  of  the  column  of  liquid,  other 
things  being  equal,  will  be  the  rapidity  of  the  process. 

The  fact  that  alcoliol  and  ether  pass  through  most  plants  so  much 
more  rapidly  than  water  b  due,  perhaps,  iu  pait  to  tliuae  liquids  l>eing 
less  forcibly  held  by  this  species  of  attraction,  but  maiuly  to  their  dis- 
eulving  less  freely  Uie  oi^;anic  proximate  principles  most  abounding  in 
plants,  and  which  render  aqueous  liquids  so  thick  and  viscid  as  to  pofis 
with  difficulty. 

V^  porous  drugs,  such  as  rhubarb,  senna,  squill,  gentian,  hyoscra- 
mus,  and  others  containing  a  lai^  proportion  of  extractive  matters, 
cannot  be  conveniently  treated  by  displacement  with  wine  or  liquids 
containing  a  considerable  proportion  of  water,  owing  to  their  powerful 
capillarity ;  in  treating  these,  either  by  water,  diluted  alcohol,  or  diluted 
acetic  acid,  the  following  points  are  to  be  observed : — 

a.  The  powder  must  not  be  too  fine,  though  uniform.  The  Pkar- 
maoopceia  directe  for  aconite,  to  be  treated  with  alcohol,  a  powder  which 
would  pass  through  a  sieve  60  meshes  to  the  linear  inch  (fine) ;  or  iu 
instances  where  diluted  alcohol  is  used,  40  meshes  (moderately  coarse), 
as  nntgall ;  for  squill  treated  either  with  diluted  alcohol  or  diluted 
acetic  acid,  30  meshes  (moderately  coarse). 

b.  The  coarse  powder  must  lie  thoroughly  moistened  with  the  men- 
struum before  being  introduced  into  the  percolator ;  it  must  be  at  first 
rather  loosely  packed,  otherwiHe,  being  swelled  very  much  on  tlie 
absonptioQ  of  the  liquid,  it  may  bo^me  too  tight.  The  common  funnel 
is  to  be  preferred  under  these  circumstances. 

c.  When  the  process  proceeds  with  difBculty,  from  the  causes  al>ove 
described,  or  from  otherwise  defective  manipulation,  it  may  be  jiartly 
obviated  by  adding  a  considerable  column  of  the  menstruum  above  the 
mass ;  this,  acting  by  hydrostatic  pressure,  forces  the  liquid  dirough 
with  increased  facility. 

d.  Time  and  patience  will,  to  a  certain  extent,  correct  the  same 
difficulty ;  after  the  first  portions  of  the  liquid,  which  paSs  so  slowly 
from  being  highly  charged  widi  the  soluble  principles,  and  from  the 
continued  swelling  of  the  powder,  the  remainder  will  often  come 
through  more  readily,  increasing  in  raj)iditj-  to  the  end. 

e.  The  admixture  of  sand  serves  a  good  purpose  in  this  case,  as  in 
that  of  the  gum  resins. 

/.  Alcohol,  diluted  in  various  proportions  with  water,  is  directed 
for  making  fluid  extract  of  senna,  fluid  extract  of  pink-root,  s;(rup 
of  seneka,  compound  syrup  of  squill,  and  some  other  preparations, 
on  account  of  the  difficulty  of  conducting  the  percolation  with  -water 
alone. 

Very  O/mpo/ct  Drvffs. — Seeds  and  other  parts  of  plants,  when  of  close 
texture,  not  readily  penetrable  by  menstrua,  may  require,  as  directed  in 
the  case  of  tincture  of  nux  vomica,  that  the  finely  powdered  drug  be 
subjected  to  prolonged  elevation  of  temperature  in  contact  with  the 
menstruum,  previously  to  percolation.  Aiid  the  instances  are  frequent, 
not  only  in  preparing  fluid  extracts,  but  also  tinctures,  that  owing  to 
failure  to  extract  the  whole  strength  of  the  drug  with  the  quantity  of 
menKtnumi  ordered,  it  becomes  necessary  to  continue  the  process'and 
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Fig.  159. 


evaporate  the  excess  of  the  menstruum ;  in  such  cases,  special  care  must 
be  takeu  to  presene  the  proper  alcoholic  strength  of  the  preparation  by 
allowing  for  the  greater  proportional  loss  of  the  more  volatile  ingredient, 
and  to  prevent  the  deterioration  of  the  preparation  by  heat,  by  the  pre- 
caQtion  almost  invariably  directed  in  the  Pharmacopteia,  of  setting  aside 
the  first,  more  concentrated,  part,  e\-aporating  the  last  portion  only,  and 
finally  mixing  the  liquors. 

For  percolation  wUh  dhet-,  an  ingenious-apparatus,  invented  by  Prof. 
Mohr,  Ls  figured  in  his  work.  It  combines  the  advantages  of  a  good 
air-tight  displacer  with  that  of  a  still  for  recovering  the  ether;  it  is, 
however,  a  complex  apparatus,  and  rather  troublesome  to  use. 

For  percolation  at  ordinary  temperatures,  especially  where  a  snail 
amount  of  the  medicinal  substance  is  to  be  tr^ted  with  ether,  a  oommon 
displacer  may  be  used,  care  being  taken  to  cover  it  and  the  receiving 
vessel,  to  prevent  evaporation ;  a  narrow  lamp-chimney,  fitting  below 
into  a  wide-mouth  bottle,  will  be  found  to  serve  a 
gootl  purpose,  or,  if  large  enough,  a  sjTiuge  pat- 
tern displacer.  An  adapter,  such  as  is  used  in  retort 
operations  (Fig.  159,  ^),may  be  inserted  through  a 
perforated  coris  into  a  convenient  bottle,  the  top 
being  covered  with  a  piece  of  bladder  pierced  with 
pin-holes,  or  fitted  rather  loosely  with  a  cork  to 
prevent  evaporation. 

Fig.  159  represents  two  forms  of  displacers  for 
ether  and  other  volatile  liquids ;  ^  is  an  adapter. 
The  tube,  C,  is  drawn  out  into  a  fine  point,  so  as  to 
admit  the  passage  of  t^e  air  without  favoring  evap- 
oration. E  represents  a  notched  cork  diaphragm  ; 
F,  a  broken  retort  beak,  suited  to  similar  opera- 
tions. 

The  application  of  a  vacuum  to  promote  the  ra- 
pidity of  percolation  is  an  important  improvement 
m  certain  cases,  and  several  very  ingenious  forms 
of  apparatus  have  been  contrived  by  the  French 
with  this  end  in  view ;  perhaps  the  best  of  these  are 
the  cofiee-pots,  in  which  the  pressure  of  steam  is  first 
brought  to  b^r  in  penetrating  the  mass  with  the  j 
hot  liquid,  aud  then,  by  the  withdrawal  of  the 
source  of  heat,  the  steam  is  immediately  condensed, 
creating  a  vacuum  which  hastens  the  downward 
passage  of  the   liquid.     In  using  Smith's  steam   | 

displacer,  though  at  no  time  a  very  complete  vacuum        _ 

is  formed,  yet  this  principle  comes  into  play,  and    sitei^raneouB  suas 
undoubtedly  facilitates  the  percolation  of  the  mass  <D»piiioe™. 

under  treatment,  in  the  same  way  that  it  operates  in  a  vacuum  displacer. 
10 
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CHAPTER    IV. 

EVAPORATION. 

THIS  process  ia  emplcyed  in  the  preparation  of  most  of  the  extracts, 
fluia  extracts,  and  syrups,  and  in  the  coaoentration  of  solutione 
generally. 

When  the  liquid  under  treatment  is  brought  to  its  boiling  point,  so 
that  the  formation  of  vapor  is  upon  the  inner  surface  of  the  containing 
vessel,  whence  it  escapes  by  ita  etstieity  through  the  Ixxly  of  the  liquid 
in  bubbles,  the  process  is  termed  ebuUiiion;  but  when  the  liquid  does 
not  reach  its  boiling  point,  and  the  temperatiu«  and  other  circumstances 
are  such  that  it  is  liberated  iu  the  form  of  vapor  witliout  disturbance, 
directly  from  the  surface  exposed  to  the  air,  it  is  termed  evaporation. 

Evaporatiou  and  the  laws  which  control  it  should  clium  first  attention, 
as  its  proper  understanding  will  enable  us  to  perform  those  processes 
which  depend  upon  it  more  successfully. 

The  most  important  circumstances  to  be  observed  are  the  extent  of 
surface,  the  character  of  the  space  into  which  the  vapor  evaporates,  the 
shape  of  the  vessel  in  which  the  e^'aporation  is  conducted.  The  surfiice 
exposed  should  be  large  when  rapid  evaporation  is  desired,  and  the  depth 
of  the  liquid  should  not  be  great.  The  space  into  which  the  liquid  evap- 
orates should  be  kept  free  from  the  vapor,  either  by  removing  it  by  a  cur- 
rent of  air  or  by  condensing  the  vapor,  if  it  be  desirable  to  obtain  the 
volatile  product.  To  secure  the  best  results,  the  process  of  condensing 
the  \'apor  is  preferable,  as  the  liquid  is  then  less  subjected  to  the  action 
of  heat  and  the  injurious  effects  of  atmospheric  contact.  If  the  evap- 
oration is  conducted  in  a  vacuum,  it  has  t«en  ascertained  that  the  liqmd 
will  boil  at  140°  F.  lower  temperature  than  when  subjected  to  the  pres- 
sure of  the  atmosphere.  If  the  evaporation  is  effected  below  the  boiling 
point,  the  extent  of  surface  exposed  to  the  air  is  the  more  controlling 
mfluence,  temperature,  pressure,  and  other  conditions  being  similar;  but 
if  the  eva^Kiration  proceeds  above  the  point  of  ebullition,  then  the  extent 
of  siirface  exposed  to  the  fire  or  soimi*  of  heat  determines  tlie  rate  of 
evaporation.  Dr.  Ure  states  that  a  foot  of  fire  siu^ace  e^'aporates  726 
grams  of  water  per  minute,  and  this  mthout  relation  to  the  surface  ex- 
posed to  the  air. 

The  effect  of  reducing  the  temperature  below  the  boiling  point  is 
exhibited  by  the  foUoiring  ascertained  rates  of  evaporation :  at  21 2°  F. 
the  rate  of  evaporatiou  may  l>e  represented  as  1,  at  180°  F.  as  ^,  at 
160°  F.  as  i,  at  125°  F.  as  J,  at  100°  F.  as -^g  ,  at  79°  F.  as  ^\i. 

In  evaporating  saline  solutions,  reference  should  be  had  to  the 
presence  or  aljsence  of  volatile  constituents,  or  tiie  liability  to  decom- 
position at  elevated  temperatures ;  but,  as  a  general  rule,  Uie  most  rapid 
evaporation  b  preferable. 
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Extracts  Me  to  be  evaporated'  in  shallow  vesaels.  which  ehould  be  of 
porcelain  or  well-tinned  iron  or  copper.  Fig,  160  represents  aa  ordi- 
narv  evaporating  dish  of  Berlin  ware,  which 
is  the  beat  material. 

The  long  exposure  of  vegetable  solutions  to  ' 
a  moderate  heat,  besides  being  tedious,  is  liable 
to  the  objection  in  certain  cases  of  exposing 
the  proximate  constituents  for  too  long  a  perioc. 
to  me  oxidising  infiuence  of  the  air,  sometimes  allowing  of  the  acetous 
fermentation. 

The  liquid  to  be  evaporated  should  preferably  be  divided  into  gmaller 
portions,  and  each  reduced  separately  till  highly  concentrated :  then 
these  may  be  mixed.  By  this  means,  no  one  portion  is  long  kept  under 
the  unfavorable  circnmstauces  of  an  elevated  temperature  and  exposure 
to  the  air. 

In  many  preparations,  particularly  the  fluid  extracts  and  some  8\'rups, 
the  process  is  directed  to  be  carried  to  a  certain  point  indicated  W  tne 
quaiU'dy  of  the  concentrated  liquid.  To  facilitate  the  determination  of 
diis .without  removing  the  liquid  from  the  evaporating  dish,  two  methods 
are  resorted  to :  the  dish  may  be  tared  and  from  time  to  time  placed 
upon  the  balance  until  it  reaches  the  required  weight  pre\-iou8ly  ascer- 
tained, or  a  suitable  slip  of  wood  is  previously  marked  ^nth  a  notch  at 
the  point  reached  by  the  required  quantity  of  liquid,  and  this  being 
inserted  perpendicularly  in  the  liquid  will  indicate  the  point  to  arrest 
the  evaporation. 

The  different  modes  of  applying  heat  for  the  purposes  of  evaporation, 
are :  1st-,  Directly  by  exposing  tne  containing  vessel  to  the  source  of 
heat.     2d.  By  a  sand-bath.   3d.  By  a  water-batn.    4th.  By  a  steam-bath. 

Whenever  a  vegetable  solution  is  evaporated  by  a  direct  applicntiou 
of  heat,  it  should  be  at  such  an  elevation  from  the  furnace  or  lamp,  as 
not  to  be  touched  by  the  flame,  so  that  the 
heat  should  be  communicated  only  hy  radia-  ,       K?-  l^l 

tion.     When  the  heat  is  under  |)erfeft  con- 
trol, as  in  a  gas  furnace,  and  tlie  process  is     f)^' 

watched,  this  plan  may  be  suijstituted  for  ,  

the  use  of  a  water-bath  with  the  advantage      ^  ^;;)=iL;_^];__^ 

of  the  liquid  being  raised  to  the  boiling  \'         I : 

point  or  depreseed  below  it  at  pleasure. 

Fig.  161  shows  au  arrangement  for  the 
direct  application  of  radiated  heat  in  evap- 
oration ;  a  is  a  diaphragm  of  wire  gauze 
placed  between  the  evaporating  dish,  b,  and 

the   sonroe  of  heat,  c,  which  spreads  the      .„„„_«     „,„.,i„,^v™* 

-,  J  i_  •!_         ., L      -i.!.  xu    J-  L         Appllcaaon  o(  radiated  beat. 

name  and  prevents  its  contact  with  the  dish, 

though  brought  closely  together ;  the  diaphragm  a  may  be  omitted  in 

using  a  gas  furnace,  as  the  flame  is  then  under  control  by  regulating  the 

jet. 

The  saud-bath  is  seldom  employed  in  the  preparation  of  extracts, 
possessing  do  advantages  over  the  carefully  rt^lated  direct  ajiplication 
of  radiated  heat     The  water-bath  is  directed  in  all  the  oflicinal  proc- 
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esses,  for  the  pFeparation  of  extracts.  Whatever  means  may  he  resorted 
to  for  effecting  the  conceDtration  of  v^ietable  solutions,  with  a  view  to 
the  preparation  of  extracts,  they  should  be  finally  evaporated  to  the 
proper  consistence  with  great  care,  and  a  water-bath  furnishes  a  means 
of  controlling  the  temperature,  especially  adapted  to  unskillful  and  in- 
experienced persons. 

riie  steam-bath  is  the  most  eligible  means  of  applying  heat  for  the 
purposes  under  discussion,  although  it  is  confined  to  the  tew  who  manu- 
facture pharmaceutical  preparations  on  a  lai^  scale.  One  dilference 
between  a  steam-bath  and  a  water-bath  consists  in  the  facilil^  of  the 
applicatuou  of  pressure  to  the  steani  in  the  one  case  aud  not  in  the  other. 
The  temperature  of  steam,  as  already  stated,  bears  a  remarkable  rela- 
tion to  the  pressure  under  which  it  is  maintained ;  steam  under  pressure 
of  five  pounds  to  the  square  inch  is  at  a  temperature  of  226°,  whicli  is 
about  as  high  as  can  be  safety  employed  in  making  extracts ;  as  the 
liquid  will  boil  at  this  temperature,  of  course  the  evaporation  is  more 
rapid  than  ordinary  surface  evaporation,  and  yet  the  containing  vessel 
is  not  80  hot  as  in  ordinary  cases  of  the  direct  application  of  heat.  The 
fact  that  the  temperature  of  steam  under  pressure  is  liable  to  the  objec- 
tion of  injuring  the  vegetable  principles  in  solution  has  induced  a  modi- 
fication of  the  steam-bath  so  as  to  give  it  more  the  character  of  a 
water-bath,  though  with  the  advantages  of  conducting  and  communi- 
cating heat,  which  apply  so  peculiarly  to  steam. 

A  desirable  apparatus  is  a  hemispherical  iron  basin,  perforated  by  a 
pipe  through  which  the  steam  is  introduced,  and  another  for  the  exit 
of  the  condensed  water  into  a  waste-pipe.  The  steam-pipe  commmii- 
cates  with  the  boiler  in  which  steam  is  generated  for  all  the  processes  in 
the  establishment,  and  several  steam-^ths  stand  out  in  the  room,  in 
convenient  positions,  and  are  adapted  by  rings  of  various  diametera  to 
any  of  the  vessels  in  which  it  is  desirable  to  conduct  the  several  evap- 
orations. 

Fig.  162. 
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Fig.  162  shows  an  apparatus  constructed  from  an  oixlinary  galvanized 
iron  sink  and  gas-pipe,  which  furnishes  an  extended  eva[Mirating  sur- 
face ;  the  pipe  is  mree-fourths  of  an  inch  in  diameter,  and  an-anged 
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horizoutaily  in  folds,  the  ends  of  the  pipe  being  introduced  through 
holes  of  appropriate  size  drilled  in  the  end  of  the  vessel,  and  well  coated 
when  the  apparatus  is  galvanized.  The  vessel  may  be  partially  filled 
with  amd,  on  which  beakers,  flasks,  and  other  apparatus  may  rest,  or 
they  may  be  placed  directly  on  the  ooil  of  pipe ;  or,  should  it  be  desired, 
a  current  of  cold  water  ran  be  turned  into  it  and  the  ooil  when  attached 
to  a  atill  be  used  as  a  condenser. 

la  the  preparation  of  extracts  by  the  use  of  steam,  the  pressure  is  so 
r^ulated  that,  as  the  solution  becomes  inspissated,  the  d^ree  of  beat 
can  be  diminished.  Near  the  conclusion  of  the  process  the  extract  is 
sometimes  withdrawn,  and  poured  in  thin  layers  on  plates  of  glass, 
which  are  placed  in  a  drying-room  or  closet,  and  subjected  to  a  current 
of  warm  and  dry  air,  till  sufficiently  bard. 

The  most  perfect  form  of  apparatus  for  the  preparation  of  extracts, 
is  a  combination  of  the  steam-bath  with  a  vacuum  pan.  A  suitable  air- 
tight boiler  is  connected  with  an  air-pump  worked  by  machinery,  which, 
by  removing  the  pressure  of  the  atmosphere  from  the  liquid  placed  in 
it,  lowers  the  boiling  point,  and  greatly  increases  the  rapidity  of  e\*ap- 
oration,  even  at  a  temperature  of  120"  to  140°  F.  The  air  being  ex- 
cluded, the  principal  oI»ection  to  the  long  continued  evaporation  of 
v^etable  solutions  is  also  removed.  In  the  absence  of  lacilities  for 
evaporation  in  vacuo,  the  advantage  of  Apparatus  for  distillation  in 
concentrating  v^table  juices  and  infusions  should  not  be  overlooked. 
The  head  of  the  still  b«xiraing  full  of  steam  excludes  the  air  for  the 
most  part,  and  the  condensation  of  the  steam  in  the  cooler  brings  about 
a  partial  vacuum  which  fevors  rapid  evaporation. 

In  most  establishments  for  toe  manufacture  of  extracts,  vacuum 
pans,  heated  by  steam,  are  employed  for  theu-  concentration,  and  their 
products  are  generally  considered  to  furnish  proof  of  the  superiority  of 
this  mode  of  evaporation  over  that  accomplished  under  ordioaiy  circum- 
stances of  pressure  and  exposure  to  the  air;  this  is  especially  the  case 
with  those  Known  as  the  narcotic  extracts. 


CHAPTER    V. 

DISTILLATION  AND  OTHER  PROCESSES  OF  SEPARATION. 

THE  process  of  distillation,  the  reverse  of  evaporation  in  its  applica- 
tions, is,  like  it,  designed  to  separate  the  volatile  from  the  fixed 
ingredients  in  a  solution.  A\Tiile  in  evaporation  the  object  is  to  dissi- 
pate and  rgect  what  is  volatile,  preserving  and  retaining  what  is  oom- 
mratively  fixed,  in  distillation  the  volatile  ingredient  is  to  be  secured. 
To  distil  a  aolation,  it  is  first  converted  into  vapor  by  the  application 
of  heat,  and  the  vapor  is  then  condenfed  in  a  separate  part  of  the  ap- 
paratus. 
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la  a  wOTk  of  the  design  and  scope  of  the  present,  any  elaborate  de- 
scription of  the  apparatus  used  in  dlstillattOD,  and  the  mode  of  conduct- 
ing the  process  on  a  large  scale,  would  be  quite  superfluous.  The  uses 
of  the  still  in  the  manufacture  of  spirituous  liquors,  spirit  of  turpen- 
tine, and  coal-oil  of  commerce,  and  in  the  rectification  of  these,  and  of 
petroleum,  and  in  various  other  branches  of  manufacture,  are  amone 
the  mutit  important  subjects  connected  with  chemical  technoli^y,  ana 
occupy  a  prominent  place  in  works  on  that  subject. 

It  should  be  remembered  in  performin|!:  distdlations  that  the  largest 
quantity  of  liquid  that  can  be  drawn  olf  in  a  ^ven  time  is  not  to  be 
r^arded  as  the  most  desirable  result ;  the  specific  gravity  of  the  spirit 
obtained  must  also  be  considered.  If  the  beat  be  too  great,  niore  of  the 
less  volatile  portions  will  pass  over  and  the  distillate  be  less  desirable  for 
future  use,  while  the  liquid  remaining  in  the  still  will  be  objectionably 
strong  in  spirit.  For  this  reason  the  refrigeration  must  be  attended  to. 
The  condensation  of  liquids  of  alcoholic  or  ethereal  character  should  be 
conducted  at  such  temperatures  as  will  permit  the  less  volatile  matters 
associated  with  them  to  flow  back  to  the  still  while  the  stronger  spirit 
passes  on,  to  be  fully  refrigerated,  and  then  kept  for  the  use  designed. 
Without  thorough  refrigeration  great  loss  of  material  must  necessarily 
occur,  and  serious  accidents  have  happened  from  the  vapor  of  volatile 
liquids  impr^;nating  the  apartment  in  consequence  of  deficient  refrig- 
eration. 

Distillation,  when  conducted  in  a  small  way,  is  generally  accomplished 
by  the  use  of  glass  retorts,  with  or  without  receivers  or  other  means  of 
condensation. 

Fig.  163. 


Fig.  163  exhibits  a  plain  retort  with  an  adapter,  a,  by  which  it  is 
connected  with  a  tubulated  receiver,  i,  thus  furnishing  the  two  condi- 
tions of  an  apparatus  for  distillation  (see  page  151) — a  vessel  for  heat- 
ing a  liquid  to  be  distilled,  and  a  surface  to  be  refrigerated  for  the 
couden^tion  of  the  \-apor  formed. 

The  substance  to  be  distilled  being  introduced  into  the  retort  and  heat 
applied,  the  ^•apo^  given  off  passes  at  once  into  its  beak  or  neck,  and, 
if  this  is  not  refrigerate<l,  into  the  receiver.  In  some  cases,  particularly 
in  treating  very  volatile  liquids,  it  is  found  more  convenient  to  apply 
cold  directly  to  the  beak,  as  in  Fig.  1()4,  in  which  pieces  of  linen  or 
cotton  cloth,  folded  several  thicknesses  and  laid  iengtliwise  on  the  beak, 
are  kept  constantly  wet  by  the  dropping  of  water  from  a  funnel  suspended 
above  it.  At  the  point  (i,  below  the  lower  edge  of  the  wet  cotton,  a 
piece  of  lampmck,  or  waxed  string,  is  tied  tightly  round  the  beak,  to 
conduct  off  the  descending  ^rater.  The  receiver  here  shown,  tliough 
not  tubulated  as  in  the  other  plate,  is  quilled  or  drawn  out  into  a  fine 
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tube,  which  enters  the  receiving  vessel  below ;  this,  being  fully  reftig- 
erated,  insures  the  complete  condensation  of  the  liquid. 


Betort  irtOi  quilled  reoeiver. 


DlstUlaUoa  with  tubulated  retort  aod  reoeiver. 


When  the  liquid  to  be  distilled  will  condense  at  a  moderate  elevation 
of  temperature,  the  mode  of  refrigeration  last  mentioned  is  conducted 
without  the  use  of  a  receiver,  the  distillate  being  collected  directly  from 
the  beak  of  the  retort,  from  which  it  drops  as  fast  as  it  accumulates. 
Sometimes  the  receiver  k  refrigerated,  and  not  the  beak  of  the  retort, 
and  this  is  perhape  the  moet  common  arrangement  for  retort  distillation. 
It  is  shown  in  Fig.  165,  which  represents  a  tubulated  retort,  a  common 
flask  adjusted  to  it  as  a  receiver,  and  set  into  a  basin,  which,  by  being 
kept  filled  with  water,  would  also  facilitate  the  refrigeration  of  the 
flask  by  wet  cloths  laid  upon  it.  Where  this  arrangement  is  adopted, 
care  should  be  taken  not  to  secure  the  beak  of  the  retort  tightly  into  the 
neck  of  the  receiver,  in  which  case  the  expansion  of  the  heated  air  and 
vapors,  on  commencing  the  operation,  would  lead  to  a  rupture  of  some 
p^  of  the  apparatus. 

The  plain  retort  is  almost  superseded  of  late  years  by  the  tubulated, 
which  has  the  advantage  of  allowing  the  more  ready  introduction  of 


Fig.  166. 


Fig.  167. 


snbstaooes  to  be  distilled,  and,  by  loosening  the  stopper,, the  prevention 
(rf"  acddents  from  the  too  great  tension  of  the  vapor,  and  from  the  too 
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sadden  refrigeration  of  the  retort,  which  would  cause  some  coDdensed 
distillate  to  flow  back,  endangering  the  safety  of  the  retort 

A  little  ring,  made  frequently  of  straw  and  bound  with  twine,  known 
to  chemists  as  a  grummet,  furnishes  an  excellent  rest  for  flasks  and 
retorts,  which  would  be  likely  to  be  fractured  if  set  upon  any  substance 
tliat  conducts  heat  rapidly.  A  recent  improvement  in  this  article, 
shown  in  Fig.  167,  is  to  make  it  of  India-rubber  hose  joined  by  pass- 
ing the  two  ends  over  a  plug  of  wood  which  fits  tightly  into  it.  To 
make  it  more  satisfactory,  however,  three  short  transverse  sections  of 
similar  hose,  of  a  size  sufficiently  large  to  pass  over  the  hose  composing 
the  ring,  are  placed  one  over  the  joint  and  the  others  at  equal  distances 
apart.  This  arrangement  permits  a  circulation  of  air  round  the  bottom 
of  the  flask,  or  if  the  flask  is  placed  in  a  water-bath  a  constant  yet  quiet 
circulation  of  fluid  takes  place  around  it.  For  a  iull  description,  see 
paper  of  Dr.  Squibb  in  Proceedings  oj  Amer.  Pharm.  Assoc,  for  1873. 

Fig.  168  represents  the  well-known  Liebig^s  condenser,  which  may 
be  constructed  on  a  variety  of  patterns,  and  (h  diflerent  materials. 

It  consists  of  a  tin  tube  18  inches  long  and  2}  inches  in  diameter, 
and  having  the  ends  reduced  to  1}  inch.  The  funnel  a  is  the  upper 
termination  of  a  very  small  tin  tube,  which,  passing  down  the  iviole 
length  of  the  apparatus,  enters  it  near  the  lower  extremity,  where  it  is 
extended  by  a  bent  leaden  tube,  as  shown  by  the  dotted  lines,  to  the 
very  bottom,  at  b.  A  short  piece  of  thin  lead  pipe,  e,  leads  from  near 
the  apex  of  the  condenser,  and,  passing  out  through  a  perforation  into 
which  it  is  soldered,  terminates  about  two  inches  oelow.  rf  rf  is  a  gla-ss 
tube  one  inch  in  diameter,  dra^'n  out  and  bent  at  its  loMer  end,  x^ch 


UeblB'B  coDdeoser. 


passes  through  the  whole  length  of  the  apparatus,  being  secured  at 
either  end  bv  the  perforated  corks  e  e,  which  must  be  perfect  and  as  soft 
as  can  be  obtained.  /  is  a  stout  piece  of  sheet-copper  soldered  on  to 
the  main  tube,  and  made  to  work  by  a  screw  upon  the  wooden  upright  g. 
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A  smooth  and  even  perforation  may  be  made  by  a  brass  cork-borer> 
Fig.  170,  or  a  rat-tail  file.  Fig.  169,  or  both,  so  as  to  constitute  a  water- 
tight joint  A  shoemaker's  file,  ^.^  ,„„  Pi„  !,„ 
■which  is  a  straight  cut  file  on  one 
side,  and  a  rasp  on  the  other,  one 
half  being  curved  on  the  face  and 
Fig.  171. 


Fig.  173. 


Fig.  174. 


Stand  tor  oondeoMr.  of  gliu*. 
the  Other  half  flat, 
will  be  found  to  be 
of  great  advantage 
in  fitting  corks  to  the 
/^ '  different  uaes  they 
^  are  to  be  applied  to. 
The  use  of  cement 
or  luting  to  surround 
the  cork  is  necessary 
if  they  are  not  very 
perfectand  very  com-  "tSre'^i" 
pletely  fitted,  and  as 
no  alcoholic  liquids  will  come  in 
contact  with  them,  dissolved 
sealing-wax  is  found  to  answer 
a  good  purpose.  Gum-elastic 
peiiforatea  stoppers  may  be  ad- 
vantageously substituted  for 
corks,  and  require  no  luting. 
The  expense  of  a  condenser  such 
as  here  described  is  from  S3.60 
to  $5.  The  bottom  of  the 
wooden  stand  should  be  grooved 
on  the  under  side  and  filled  in 
with  melted  lead,  to  prevent 
the  ill-effects  of  warping,  and 
to  give  solidity  to  the  whole. 

Fig,  171  represents  Liebig's 
condenser  made  entirely  of  heavy 
glass  tubes,  fitted  t<^ther  by 
means  of  perforated  gum-elastic 
stoppers.  The  cold  water  supply  and  discharge  pipes  consist  entirely 
of  gum-elastic  hoee ;  the  end  tube  is  not  bent  or  drawn  to  a  small  open- 
ing, and  may  be  cleansed  with  facilih^  by  a  sivab.  The  chief  disadvan- 
tage of  these  is  their  liability  to  breaki^  from  rough  handling  or  sud- 
den changes  of  temperature  when  in  use.  They  are  very  neat,  however, 
and  with  care  serve  a  good  while.  Fig.  172  is  a  convenient  form  of 
condenser  stand,  which,  by  raising  and  depressing  either  end,  gives  the 
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proper  inclination  to  the  tube.  Where  there  is  a  deficiency  of  room 
on  the  operating  counter,  the  condenser  may  be  hang  from  the  ceiling 
or  from  brackets,  being  drawn  into  poeidoD  when  needed.  A  tin  trough 
is  agood  support  under  these  circumstances. 

The  objection  due  to  the  space  taken  up  by  Liebig's  condenser  upon 
the  operating  table  has  been  overcome  by  Dr.  E.  R.  Squibb  by  an 
arrangement  in  which  the  vapor  tube  is  doubled,  forming  a  U,  shown 
in  Fig.  173.  This  arrangement,  besides,  renders  the  condenser  more 
effective.  The  outer  lines  represent  the  water-case  tube,  v  V  the  vapor 
tube  of  U  shape,  with  a  small  opening  at  the  lower  end  frmn  which 
condensed  liquid  escapes  to  a  proper  recipient,  while  any  unoondensed 
vapor  passes  to  the  other  1^  of  the  tube,  and  is  there  condensed  by  the 
cooled  surface  and  downward  flow  of  condensed  liquid.  R  is  the  re- 
frigerating tube,  descending  to  the  lower  end  of  the  water  case,  through 
which  cold  water  is  supplied ;  while  E  is  the  exit  tube  for  the  refriger- 
ating \yater  after  it  has  performed  its  function.  The  apparatus  is  sup- 
Sorted  by  a  ring  and  suitable  clamp  in  the  general  apparatus  holder, 
evised  by  Dr.  Squibb,  and  hereafter  to  be  noticed.  A  more  lengthened 
description  will  be  found  in  Proceedings  of  Ajoeriean  Pharmaceutical 
Aeaoctation,  vol.  xxL 

Fig.  ITS. 


Lleblg's  bran  oondeiiseToaratort.«tand. 


A  veiy  efficient  condenser,  securing  economy  of  space  upon  tiie  table, 
is  made  by  arranging  an  orifice  to  the  side  of  the  inner  tube  of  a  Liebig 
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condenser,  and  fitting  a  cap  to  the  upper  end  of  it;  thia  will  give 
a  very  efficieat  condenser,  and  is  as  r^ily  cleaned  as  the  ordinaiy 
Liebig  condenser ;  by  having  a  large  condensing  surface  to  the  upper 
end  of  the  inner  tube  complete  condensation  is  mdily  efi^cted. 

The  same  letters  refer  to  the  same  tubes  in  this  as  in  the  upright  oon- 
deuser  of  Dr.  Squibb. 

Fig.  176  represents  a  condenser  supported  ^'8- 1'^- 

on  a  retort-fltand,  having  freedom  of  motion 
in  every  direction ;  x  is  a  cast-iron  foot,  in 
which  is  fixed  a  solid  rod  of  iron,  z.    The 
condenser,  as  here  represented,  is  designed  to  wie«aiid'Hiinpro™doia»pfor 
be  made  of  brass,  with  a  glass  tube  fitted  into 

it  with  corka,  as  in  tiie  other  ease ;  the  comparative  size  of  the  outer 
tube,  as  here  shown,  is  much  smaller,  which  requires  a  mudli  more 
rapid  passage  of  the  cold  water  through  it,  especially  in  distilling  very 
volatile  liquids.  The  Guy>Lussac  hdder  a,  and  the  rings,  are  usually 
made  of  brass  in  this  arrangwnent. 

Fig.  177. 


"^ 


m 


0«nersl  apparatus  gtacd. 


A  mechanical  support  for  the  retort  and  refrigerating  apparatus  is,  of 
coarse,  absolutely  necessary  in  the  arrangement  of  the  distil^tory  appa- 
ratus.    At  least  one  rdortrttand  is  quite  necessary,  even  in  connection 
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with  the  Liebig's  (xmdeiifier,  Fig,  175 ;  iu  which  case  one  of  the  rings 
might  have  &  sutScieutly  long  handle,  connecting  it  ^rith  the  screw  that 
clasps  the  upright  rod,  to  hold  a  retort  or  a  flask  at  &  sufflci^t  distance 
from  the  condenser  to  be  adjusted  to  it  for  use ;  but  this  is  not  the  case 
with  any  that  I  have  seen,  and  would  render  the  whole  apparatus 
unsteady  when  loaded  with  the  liquid.  In  the  ordinary  stand  it  is 
necessary  in  adjtisting  aitporatus,  or  when  it  ia  desirable  to  disconnect 
or  alter  the  poijition  of  uie  rings  for  any  purpoeo,  to  slide  them  up  the 
whole  lengtn  of  the  rod,  and  remove  all  above  them,  which  is  some- 
times a  great  inconvenience,  In  Wiegand's  improvement  the  casting 
that  cla^  the  rod  is  open  on  one  side  to  the  diameter  of  the  rod,  so 
that  by  loosening  the  screw  it  may  be  slipped  off  laterally,  and  vet> 
when  the  screw  is  tightened  so  as  to  press  firmly  against  the  rod,  it  is 
sufficiently  secure  to  bear  any  weight  appropriate  to  such  an  appBratns. 
Fig.  176  gives  a  view  of  one  of  these  separated  from  the  rod. 
In  Fig.  164  it  will  be  ^een  that  as  many  as  three  retort-stands  are 
used  in  a  small  operation.  The  frequent  necessity  for  using  several 
retort-stands  in  one  oijeration,  and  its  consequent  inconveniences,  in- 
duced Dr.  E.  R.  Squibb  to  de\-ise  what  he  has  justly  termed  a  gen- 
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«ral   apparatus  stand ;   which   con-sists  of  a   cast-iron   plate  9  by  16 
inches,  into  wliidi,  near  the  centre,  an  upriglit  wrouglit-irou  pipe,  |  indi 
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external  diameter,  is  lirmly  secured.  A  roand-bottomed  carcolar  sand- 
bath,  with  a  horizontal  flange  around  the  brim,  notched  to  receive  wires 
for  fastening  any  vessel  in  the  bath,  is  attached  to  a  suitable  and  pecu- 
liar clamp,  which  grasps  the  upright  rod,  and  thus  supports  it  m  itft 
place.  In  two  adjustable  rings,  of  cast  iron,  three  movable  rods  are 
made  to  slide  to  or  from  the  centre  through  holes  madeat^ual  distances 
apart ;  these  rode  are  square  and  are  fixed  in  any  deairea  position  by 
thumb-screws ;  their  direction  is  somewhat  oblique  to  the  horizontal 
plane  of  the  rings.  The  rings  may  be  placed  upon  the  rod  witb  the 
thumb-screws  up  or  down,  and  are  secured  by  the  same  device  to  the 
supporting  rod.  A  long  sand-bath,  6  by  17  inches,and  {  inch  in  depths 
is  attached  to  the  rod  in  the  same  manner ;  it  may  ^so  be  used  as  a  aiy- 
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ing  table.  Two  thin  castr-iron  plates,  16J  inches  Icmg  by  3}  wide,  also 
arranged  with  clamp  to  attach  to  the  upright  rod,  are  perforated  with 
a  number  of  holes  of  various  sizes,  and  four  slots  of  gradually  iDcrea»- 
ing  width  furnish  ready  means  of  supporting  test-tubes,  flasks,  and  a 
variety  of  vessels  haviug  tube  necks ;  they  also  serve  as  shelves  for  the 
support  of  any  vessels  dunng  the  various  operations  for  which  the  ajv- 
paratus  is  adapted.  Fig.  177  illustrates  this  apparatus;  but  for  a  more 
detailed  account  the  r^er  should  consult  the  Proceedings,  as  before 
mentioned. 

Fig.  178  will  give  an  idea  of  the  arrangement  of  the  ret«^  and  vessel 
for  supplying  the  condenser  with  water  and  that  for  catching  the  waste 
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water  upon  one  retort«tand,  which,  however,  most  be  in  due  proporti«»i 
to  the  size  <^  the  oondenaer. 

When  put  tt^ther,  the  apparatus  for  distillation  will  be  complete  as 
arranged  in  Fig.  179.  The  tm  bucket  h  has  a  small  brass  cock,  whic^ 
is  so  iwuiated  m  using  the  apparatus  as  to  drop  the  water  either  slowly 
or  lapialy  as  the  warming  of  the  wat^  in  the  condenser  may  require. 

The  only  use  of  the  funnel  m  is  to  prevent  the  splashing  of  the  water 
as  it  falls  from  the  ccmdenser.  By  placing  the  heavy  recanng  vessel  n 
on  the  wooden  base  of  the  letort-stand,  the  weight  of  the  retort  /  is 
counterbalanced. 

Gum-elastic  tubes  ofteo  bec»me  hard,  and  can  be  rendered  fiexible  by 
soaking  with  glycerine, 

A  flask  with  perforated  cork  and  glass  tube,  as  shown  in  Fig.  180, 
may  be  substituted  for  the  retorts  before  described,  an  arrangement  well 
adapted  to  distilling  verj-  volatile  liquids,  and 
those  which  boil  with  great  violence.  This  Agure 
also  shows  a  tube  for  mtroducing  fresh  portions 
of  the  liquid  without  removing  the  cork ;  the 
tube,  being  bent,  retains  a  portion  of  Uquid  in 
the  bulb  and  mljacent  cur\-e,  which  prevents 
the  escape  of  vapor  from  the  interior.  It  is 
designed  to  extend  only  a  little  below  the  cork. 
In  case  of  any  stopmge  in  the  apparatus  by 
which  an  accumulation  of  vapor  niiglit  take 
place  in  the  flask  or  retort,  this  tul»  would 
serve  as  a  safety-valve,  and  the  liquid  being  forced 
out  would  allow  of  the  escape  of  the  accumu- 
lated steam. 

From  the  description  and  illu.'^tration  of  ap- 
paratus now  given,  the  reader  will  have  a  good 
idea  of  the  apparatus  as  constructed  on  a  small 
scale.  In  u.-iing  it,  a  volatile  liquid  or  mixture 
oontaininga  volatile  ingredient  being  introduced 
into  a  retort  or  flask  connected  as  before  de- 
6cril)ed,  and  heat  applied,  the  volatile  ingredient 
will  rise  in  vapor,  and,  being  cooled  bv  contact  with  the  neck  of  the 
retort,  the  receiver,  or  the  glass  tul)e  of*  tlie  Ijiebig's  condenser,  will  be 
condensed,  and  may  be  collected  in  a  liquid  and  pure  coudition.  It  is  a 
necessary  precaution,  in  manipulating  with  alcoholic  or  ethereal  liquids, 
as  in  the  preparation  of  spirit  of  nitrous  ether,  to  use  a  water-bath  for 
the  regulation  of  the  temperatm-e,  and  for  protection  in  case  of  a  fract- 
ure of  the  retort.  The  use  of  a  saturated  solution  of  alum,  which  boils 
at  220°,  and  of  chloride  of  zino,  which  is  a\'aila])le  for  anv  tenijieruture 
below  320°,  and  of  fixed  oils,  which  boil  at  from  500=  to  600°  F.,  will 
occasionally  ser\-e  good  purposes  in  the  procej^s  of  distillation.  In  all 
processes  the  heat  and  refrigeration  must  be  carefully  adjusted,  so  that  no 
portion  of  uncondensed  vapor  shall  escape,  especially  if  of  a  poisonous, 
corrosive,  or  inflammable  nature. 

One  of  the  chief  practical  difficulties  in  distilling  arises  from  the 
UTsgularity  of  the  boiling  of  liquids  in  glass  vessels,  occasioning  vio- 
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lent  bumping,  and  somedmes  the  fracture  of  the  vessel.  In  treating 
resinous  aubetanoes  in  this  way,  and  in  the  preparation  of  hydrocj'anic 
acid,  where  a  large  amount  of  heavy  precipitate  is  present  in  the  liquid, 
this  renders  the  operation  one  of  great  dimcutty  and  annoyance.  The 
best  remedy  for  this  is  found  in  the  diftiision  of  the  heat  over  the  whole 
surface  of  the  retort  in  contact  with  the  liquid,  and  in  the  interposition 
of  angular  fr^menta  of  insoluble  material,  such  as  rock  crystal  or  broken 
glass,  among  3ie  particles  of  the  liquid.  It  is  entirely  prevented  by  a 
glass  rod  or  a  coil  of  metallic  wire  reaching  from  the  bottom  to  the 
surface  of  the  liquid,  which  serves  to  diffuse  and  equalize  the  heat. 
Advantage  is  gained  by  covering  the  bottom  of  the  glass  vessel  with 
wire  gauze,  or  by  coating  the  retort  with  metallic  silver  on  its  inner 
surface.  This  may  be  done  by  reducing  a  solution  of  amraonio-nitrate 
of  silver,  by  boiling  it  in  the  vessel  to  be  plated,  with  oils  of  cinnamon 
and  cloves  dissolved  in  alcohol.  Flasks  may  be  coated  on  the  outside 
with  metallic  copper,  so  as  to  answer  an  excellent  purpose,  by  the  aid 
of  a  battery. 

Fig.  181.  fig.  182. 


The  glass  retorts,  which 
are  useful  for  small  opera- 
tions in  distillation,  are  en- 
tirely unsuitable  for  the  re- 
covery of  alcohol  in   the 
preparation   of   fluid    ex- 
tracts, and  for  many  other 
preparations    from   which 
alcohol  and  ether  must  be 
distilled ;  and  hence    it   is 
requisite   that  the  apothe- 
caiy  should   provide  him- 
self with   a  suitable   still   for  this  purpose.     Several  forms  of  such 
stills  have  been  made:    Fig.  181  exhibits  a  copper  still  and  block- 
tin  condensing  worm,  such  as  may  be  convenientiv  used  for  the  dis- 
tillation of  liquids  which  are  not  liable  to  corrode  metallic  vessels. 
Such  an  apparatus  is  particularly  adapted  to  distilling  water  for  pharma- 
ceutical use,  also  rose-water  and  the  alcoholic  solution  of  essential  oils, 
called  spirits.     If  of  sufficient  capacity,  it  is  adapted  to  the  dLstillation 
of  essential  oik.     The  chief  obstacle  to  ite  general  use  for  the  various 
purposes  of  the  pharmacist  lies  in  the  comparative  diflSculty- of  depriving 
the  condensing  worm  of  the  odor  of  diflerent  substances  distilled  and  the 
consequent  liability  of  these  to  contaminate  the  next  succeeding  distillate. 
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One  which  has  given  great  eatisfaction  is  that  of  Prof.  J.  P.  Reming- 
ton'g,  illustrated  in  Fig.  182.  The  still-body  holds  over  three  gallons; 
the  condenser  has  seven  straight  tubes  surrounded  with  the  cold  water 
introduced  by  a  rubber  tube  from  a  hydrant  or  bucket  of  water  placed 
higher  than  the  still,  and  carried  off  es  it  becomes  wanned  by  another 
tube,  as  indicated  by  the  arrows.  By  the  siphon  arrangement  shown  in 
the  cut,  it  is  possible  to  feed  the  still  from  a  reservou:  whilst  distilUtion 
is  in  DH^iress,  thus  using  a  three-gallon  still  where  a  much  larger  one 
would  have  been  necessary. 

The  still  may  be  set  into  a  kettle  partly  filled  with  water,  and  thus 
used  as  a  water-bath,  or  a  shallow  dbh  wim  flat  rim  which  accompanies 
the  still  may  be  placed  between  the  two  brass  ring-bands  and  clamped 
securely. 
Fig.  183.  An<rther,  of  simpler  con- 

struction^isillustratedinFig. 
183,  and  oonsists  of  a  body, 
B ;  H,  head ;  N,  the  neck ;  J, 
the  jacket ;  F,  feeding-pipe ; 
C,  thecold-water  pipe  for  con- 
densing the  vapor  in  the  head 
of  the  still ;  W,  the  waste- 
pipe  for  water  which  has 
become  warm  by  the  steam. 
It  is  important  that  the  whole 
apparatus  should  be  made 
of  well-tinned  copper;  the 
opening  of  the  still-body 
should  be  lai^  enough  to 
admit  the  hand,  so  that  it  can  be  readily  cleaned;  all  the  joints 
should  be  well  filled  with  solder,  so  there  may  be  no  crevices  to  become 
fouled  with  any  of  the  contents  of  one  operation  remaining  to  contami- 
nate another  process.  The  cold  water  is  supplied  to  the  head  of  the 
still  through  C,  and  as  it  becomes  warmed  is  drawn  otf  through  W.  The 
throat  of  the  still-head  should  be  carried  up  so  high  that  any  vapor  that 
is  condensed  will  run  down  the  neck,  N,  and  not  flow  back  into  the  body 
of  the  still. 

The  long-continued  application  of  a  pretty  high  heat,  which  is  neoes- 
sar>-  in  distillation,  involves  an  expense  which,  if  gas  or  even  charcoal 
fuel  is  employed,  may  approach  the  value  of  the  alcohol  recovered,  so 
that  in  the  winter  time  it  is  well  to  avail  ourselves  of  the  stove  used  for 
heating  the  apartment  by  fitting  the  still  to  it,  and  distilling  slowly  at 
the  moderate  neat  thus  obtained.  The  advant^e  gained  by  the  exclu- 
sion of  the  atmosphere  in  distillation  is  not  to  be  overlooked  when  v^e- 
table  preparations  are  beii^  concentrated.  The  head  of  the  still  becoming 
full  of  steam  excludes  the  air,  for  the  most  part,  and  the  condensation 
of  the  steam  brings  about  a  partial  vacuum  which  favors  evaporation  at 
low  temperatures. 

The  proper  refrigeration  of  the  condensing  surface  requires  pretty  free 
use  of  cold  water ;  and  the  application  of  liis  has  direct  relation  to  the 
degree  of  heat  required  to  vaporize  the  liquid  being  distilled.    An  indi- 
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cation  by  which  the  operator  may  always  judge  when  the  refrigeration  is 
insufficient,  is  the  escape  of  uncondens^  vapor.  When  this  is  observed, 
be  should  diminish  the  heat  applied,  and  increase  the  application  of  cold 
to  the  condensing  surface ;  this  preraution  is  very  important  when  the  ■ 
vapor  is  inflammable.  The  methods  indicated  in  Fig.  178  for  the  con- 
tinuous application  of  cold  water  by  a  funnel,  and  by  a  small  oock,  near 
the  bottom  of  a  tin  bucket,  are  also  well  adapted  to  the  kinds  of  appa- 
mtiis  now  described.  In  using  this  still  I  have  usually  conducted  the 
operation  by  the  use  of  a  movable  gas  stove,  Fig.  96,  on  a  counter,  at 
the  end  of  which  are  a  sink  and  hydrant ;  by  the  use  of  a  few  feet  of 
elastic  tube,  the  cold  stream  from  the  hydrant  ma^  be  determined  into 
the  cooler  while  the  warm  water  is  conducted  off  into  the  sink  by  a 
similar  attachment. 

The  size  of  the  condenser  should  always  be  proportioned  to  the  quan- 
tity of  liquid  which  is  to  be  drawn  off;  and  this  subject  has  been  veir 
carefully  studied  by  Dr.  Ure  {DidUmwy  of  Arts  and  Manufadvrea), 
It  has  been  proven  that  ten  square  feet  of  tfiin  copper  cooled  by  water 
will  condense  three  pounds  of  steam  per  minute  if  there  be  a  difierence 
of  90°  in  their  temperature ;  this  is  just  three  times  as  much  as  the  same 
surface  will  vaporize  by  direct  heat. 

The  application  of  heat  must  of  course  be  regulated  by  the  volatility 
and  inflammability  of  the  liquid  treated.  Strong  alcoholic  or  ethereal 
liquids,  being  volatilized  at  low  temperatures,  may  be  heated  by  a  water- 
bath  or  a  sand-bath,  not  too  hot,  which,  besides  preventing  the  excessive 
boiling  of  the  liquid,  mil  diminish  the  danger  from  fracture  if  a  glase 
vessel  is  used. 

In  distilling  from  flowers  or  herbs  for  obtaining  essential  oils  or  med- 
icated waters,  there  is  great  liability  to  scorching  from  the  contact  of 
ma.'wes  of  the  solid  material  with  the  heated  surface  of  the  still,  thus 

firoduciug  the  erapyreumatic  products  which  quite  destroy  the  agreeable 
ragrance  of  the  product.  A  false  bottom  or  perforated  diaphr^m,  a 
few  inches  above  the  point  of  contact  with  tbe  name,  is  a  preventive  of 
this,  adopted  in  lai^  operations.  In  some  cases  even  this  is  not  suffi- 
cient, and,  as  in  preparing  oil  of  bitter  almonds,  it  will  be  found  neces- 
sary to  introduce  the  pulpy  mass  upon  a  layer  of  straw  over  the  bottom 
or  upon  a  diaphragm ;  by  this  means  the  contact  of  the  material  wi& 
the  spot  where  the  heat  is  applied  is  effectually  prevented.  The  appli- 
cation of  carefully  r^ulated  steam  heat  is,  of  course,  in  this  as  in  most 
other  beat  operations  on  a  lai^  scale,  a  great  improvement. 

Distillation  is  frequently  applied  to  obtain  products  for  the  perfumer, 
and,  in  some  instances,  particularly  those  of  the  fragrant  waters,  the 
terms  "  double  distilled  "  and  "  triple  distilled  "  are  frequentiy  used ;  the 
meaning  being  that  the  same  liquid  has  been  twice  or  three  times  dis- 
tilled from  separate  fresh  portions  of  the  flowers. 

Fractional  dietiBaiion  is  that  modification  of  the  process  by  which 
ii^;redients  of  different  volatility  are  separated  from  one  another.  It 
requires  special  precautions  for  ascertaining  the  temperature  applied,  and 
for  changmg  the  receiving  vessel  so  as  to  collect  the  products  volatilized 
at  each  succeeeive  boiling  point  as  the  process  proceeds.  A  tbermom^er 
uiserted  into  the  retort  or  still  tfalvugh  a  cork,  or  a  tube  passing  near  to 
11 
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the  bottom,  will  sen-e  to  iudioate  the  variations  of  temperature,  and  a 
quilled  receiver  will  be  found  to  facilitate  the  collection  of  the  succes- 
sive products ;  when  a  bath  is  used,  the  temperature  may  be  ascertained 
by  immergiug  the  thermometer  in  it 

Degfrtictive  distillation  ia  a  process  by  which  organic  bodies  are  sub- 
jected toa  graduaUy  increased  temperature,  whereby  the  original  condition 
IS  entirely  broken  up,  the  resulting  products  being  of  a  less  complex 
composition.  To  gimrd  as  much  as  possible  agmnst  oxidation  by  the 
atmospheric  oxygen,  the  operatioa  is  conducted  in  strong  glass  retorts, 
or,  on  a  larger  scale,  in  iron  or  earthenware  retorts  or  cylinders.  Com- 
plex oi^anic  bodies  yield  generally  a  lai^  quanti^  of  incondensable 
gases,  consisting  of  carbo-hydrogeus  of  varjing  composition,  an  aqueous 
liquor  containing  formic  or  acetic  acid,  an  oily  liquid  composed  of  crea- 
sote,  carbolic  acid,  empyreumatic  oils,  etc.,  and  a  dark  brown  or  black 
body  of  a  honey-like  consistence,  like  tar.  If  nitrogen  is  i>resent  in  the 
original  substance  in  other  forms  than  nitric  acid,  it  is  found  usually  in 
the  most  volatile  portions  in  the  form  of  ammonia  and  ^-arious  other 
ternary  organic  alkaloids  (see  Syllabus  of  Oig:anic  Alkaloids).  The 
residue  in  the  retort  consists  of  carbon  mixed  with  the  inor^i^ic  bases, 
which  are  combined  with  mineral  acids,  except  nitric  acid,  which  is 
decomposed.  In  their  crude  state  a  }>cculiar  smoky  odor  is  attached 
to  all  the  products  obtained  by  this  process,  which  odor  is  called  empy- 
reumatic. 

Instances  of  products  of  diy  distillation  are  pyroligneoits  acid,  oil  of 
tobacco,  oil  of  amber,  resin  oil,  coal  oil,  and  illuminating  gas. 

SuhUmfition. — The  drj-  distillation  of  solid  substances  which  yield  at 
once  a  solid  volatile  proiluct,  either  preexisting  in  the  substance  or  the 
result  of  the  decomposing  influence  of  heat,  is  called  sublimation.  The 
apparatus  consists  essentially  of  a  subliming  vessel  and  a  condensing 
vessel,  varied  by  the  volatility  of  the  sublimed  product.  Tlie  conden- 
sing surface  must  invariably  be  out  of  the  fire,  but  so  adjacent  that  the 
required  temperature  can  be  maintained  till  the  vapor  reaches  it.  In  the 
separation  of  benzoic  acid  from  beuzoin,  and  pyrogallic  acid  from  galls 
or  their  aqueous  extract,  a  shallow  iron  pot  covered  by  a  diaphragm  of 
porous  paper  and  surmounted  by  a  cap  of  glazed  jwiper  constitutes  a 
suitable  apparatus ;  it  may  be  heated  on  a  .sand-bath,  the  heat  being  so 
regulated  and  the  diaphragm  and  cap  so  arranged  that  none  of  the 
vaporized  acid  shall  escape.  In  the  manufacture  of  muriate  and  car- 
bonate of  ammonium,  and  of  corrosive  sublimate  and  calomel,  arrange- 
ments are  required  for  operating  on  a  large  scale  and  with  precautions 
su^ested  by  experience,  the  vapor  in  the  latter  ease  beiug  condensed  in 
a  condition  of  very  minute  division,  by  a  current  of  cold  air,  aqueous 
vapor,  or  neater.  Camphor  Is  refined  or  freed  from  impurities  by  subli- 
mation into  lai^  glass  balloons,  which  are  afterwards  broken ;  and  the 
condensation  of  subliming  iodine,  in  order  to  avoid  loss,  is  effected  in  a 
series  of  globular  condensers  connected  with  one  another. 

In  many  small  operations,  gkss  tubes  closed  at  one  end,  called  reduc- 
tion tubes,  or  two  flasks,  one  adjmted  to  the  other  and  placed  in  such 
position  that  one  may  be  plunged  in  a  sand-bath  below  the  level  of 
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the  coDtained  material  while  the  ofJier  is  cooled,  may  serve   a  good 
purpose. 

Fig.  184.8hows  aD  apparatas  for  subliming  camphor  in  fine  powder 
for  phannaceutical  uses.     It  is  a  modificatioD  of  tnat  proposed  by  John 

Fig.  184. 


ApptUtttue  for  Bublimliw  camphor  In  pulTenilent  form. 

C  Lowd,  of  Boston.  (Proceedings  Amer.  Phar.  Aeaociaiion^  1871.) 
The  retort  is  of  copper,  and  the  receiving  vessel  of  tinned  iron  or  paste- 
board ;  the  large  admixture  of  air  dilutes  the  vapor  so  that  the  camphor 
is  deposited  in  a  fine  dry  powder. 

DehydraUon  and  Gcdana^on. — The  application  of  heat  to  inorganic 
crystalline  substances  is  sometimes  with  a  view  to  the  separation  of  water, 
and  sometimes  for  the  expulsion  of  carbonic  acid  or  crther  volatile  con- 
stituent. Water  is  present  in  chemical  compounds  either  as  water  of 
hydration  or  of  crystallization.  In  this  form  it  may  be  regarded  as  a 
weak  acid  combined  with  a  base  C'aO+HjO  =  Ca(OH)j,  or  as  an 
essential  constituent  of  certain  salts,  basic  water.  Water  of  hydration 
cannot,  in  most  instances,  be  removed  by  heat,  or,  if  expelled,  the  nature 
of  the  compound  is  altered.     (See  Sodii  Pyropkoephas^ 

Fig.  185  exhibits  the  porcelain  spatulas,  which  are  useful  for  stirring 
the  mass,  which  first  dissolves  in  its  own  water  of  crystallization,  and 
afterwards  dries,  requiring  much  stirring. 

For  dehydrating,  a  water-bath  heat  is     . ""     " 

sometimes  sufficient,  since  water  of  crystal-     C Q 

lization  is  generally  driven  off  at  a  tem- 
perature  of  212°  F,,  and  a  heat  mucli    |      ^ 
above  that  is  apt  to  decompose  the  salt ; 
but  for  sulphate  of  iron,  complete  dehy- 
dration requires   300°  F,,  and  for  alum  porcetain        las 
450°  F.  b  directed  ;  for  sulphate  and  car-  ""^  " 
bonate  of  sodium,  which  are  efflorescent,  a  lower  temperature  is  suf- 
ficient. 

In  organic  substances  this  water  may  sometimes  be  replaced  by  weak 
acids,  the  weaker  bases,  or  certain  salts,  and  b  then  called  constitutional 
water:  thus,  cane  sugar,  CuH^O,+2HjO,  combines  with  oxide  of  lead 
toformCi,H.gO,+2PbO. 

The  carbonates  of  the  alkahes,  potassa,  soda,  and  lithia,  do  not  lose 
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their  carbonic  acid  by  a  high  heat,  while  those  of  the  alkaline  earths, 
baiyta,  lime,  and  magnesia,  and  of  the  heavier  metallic  oxides,  are  decar- 
bonated by  calcination,  the  former,  especially,  requiring  a  very  high  heat 
In  the  prooeeaes  of  metallurgy,  calcination  is  often  used,  not  only  with 
the  view  of  expelling  volatile  products,  but  also  for  the  purpose  of  oxi- 
dizing certain  elements  present  in  the  ores,  especially  sulphides.  The 
process  is  then  termed  roasting. 

The  chief  use  of  calcination  in  pharmacy  ia  in  the  preparatioii  of 


Incineration  and  Igniiion  are  the  same  as  calcination,  except  when 
applied  to  organic  substances  with  a  view  to  burning  up  the  carbonaceous 
principles,  converting  them  into  carbonic  add,  which  remains  combined 
with  me  alkali  present  The  free  admission  of  ur  is  essential  for  this 
purpose,  and  may  be  facilitated  by  inclining  the  crucible.  The  last  por- 
tions of  carbon,  when  consumed  with  difficulty,  may  be  oxidized  by  the 
careful  addition  of  a  little  nitric  acid  to  the  cold  residue,  and  heating 
again  to  redness. 

V\%.  166.  Fig.  187.  Fig.  188. 


PoTceiilD,  plBtiQuiDi  and  bMBlaii  oradlilee. 

Figs.  186,  187,  and  188  exhibit  difFerent  kinds  of  cmcibles  used  for 
calcination  and  ignition  in  small  operations. 

Torrefaction  or  Roasting  is  a  process  by  which  organic  substances  are 
changed  in  their  qualities  by  the  modification  of  some  oonstituents  with- 
out altering  others.  The  most  familiar  instance  of  this  b  the  roasting 
of  coffee,  by  which  some  empyreumatic  principles  are  generated  without 
destroying  its  peculiar  principle,  cafTeina,  which  is  itself  volatile;  by 
this  process  conee  is  adapted  to  the  purposes  of  a  beverage.  Rhubarb 
subjected  to  the  process  of  torrefaction,  care  being  taken  to  have  it  in  a 
sui^ble  coarse  powder,  and  to  prevent  its  being  carbonized,  loses  its 
cathartic  properties  without  impairing  its  astringency.  This  is  doubt- 
less due  to  the  volatilization  of  the  active  principle  chiysophanic  acid. 
Burnt  sponge,  an  old  remedy  of  great  repute  in  scrofulous  diseases,  has 
been  superseded  since  the  introduction  of  iodine ;  in  preparing  it,  the 

Eroceas  is  carried  somewhat  further  than  ia  the  foregoing,  and  leaves 
ttle  else  than  the  porous  charcoal  combined  with  the  inoi^anic  constit- 
uents of  the  sponge,  iodides,  chlorides,  etc.  It  furnishes  an  instance  of 
ocerbonization  or  charring. 

Reduction  of  Oxides,  etc. — This  process,  so  largely  practised  in  the 
manufacture  of  iron  and  other  metals  from  their  ores,  and  in  other 
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extensive  chemicat  operations,  is  useful  to  the  phannadst  in  the  extrac- 
tion of   metallic  arsenic  from  arsenious  acid  (AsjO^),  a  preliminaty 


BeductloD  tube*. 

operation  to  the  preparation  of  iodide  of  arsenic.  In  this  inetance  car- 
bon is  the  reducing  agent  employed ;  by  its  combustion  it  combines  with 
tfie  oxygen  from  the  arsenious  acid,  and  leaves  the  metal  to  be  sublimed. 
In  a  small  way,  this  process  may  be  conducted  In  reduction  tubes,  which 
are  shown  in  Fig.  189.  Another  and  still  more  useful  application  of 
the  process  is  that  for  obtaining  pure  metallic  iron  from  its  oxide,  in 
which  hydrc^en  is  the  reducing  ^ent,  and  the  resulting  preparation  is 
one  of  the  most  important  of  the  numerous  medicinal  preparations  of 
iron.  The  deoxidation  of  inoi^anic  salts  by  various  chemical  means  is 
also  termed  reduction ;  sesquichloride  and  tersulphate  of  iron  are,  by 
digesting  their  solutions  with  metallic  iron,  reduced  to  protochloride  and 
protosnlphate  of  iron.  The  reduction  of  the  oxides  of  the  so-called 
noble  metals,  silver,  gold,  and  platinum,  is  effected  without  any  reducing 
agent,  simply  by  the  suitable  application  of  high  heat. 

Oxidation. — This  change,  the  reverse  of  the  forgoing,  is  accom- 
plished, in  the  dry  way,  by  the  combustion  of  substances  having  a 
Strong  affinity  for  oxygen ;  at  a  high  temperature  these  absorb  this  ele- 
ment from  ths  air.  In  the  combustion  of  metallic  zinc,  it  is  converted 
into  oxide  of  zinc  (ZnO),  and  in  the  cupeliation  or  fusion  of  ores  of 
lead  and  silver,  the  semi-vitrified  oxide  of  lead,  litharge,  is  evolved. 
This  method  is  not  adopted  in  any  of  the  familiar  operations  of  phar- 
macy, but  oxidation  by  nitric  acid  is  resorted  to  in  several  officinal  proc- 
esses, as  in  the  conversion  of  protosulphate  into  persulphate  of  iron, 
and  in  the  preparation  of  red  oxide  of  mercury.  This  method,  founded 
upon  the  facility  with  which  nitric  acid  gives  up  a  ]x»rtion  of  its  oxygen 
to  sutistaDces  having  an  affinity  for  it,  is  detailed  under  its  several 
appropriate  heads. 

Chrbonaiing  Processes. — The  conversion  of  caustic  alkalies  into  cai^ 
bonates  is  done  by  heating  in  contact  with  carbonaceous  material,  as  in 
the  ignition  of  potash  to  form  pearlash,  and  in  the  incineration  of 
organic  matters  containing  allcali,  before  referred  to.  Dry  carbonates 
may  also  be  further  charged  with  carbonic  acid  by  simple  exposure  to 
an  atmosphere  chained  with  it,  as  in  the  conversion  of  pearlash  into 
saleratua,  and  of  partially  dried  carbonate  of  soda  into  bicarixjuate. 
The  generation  of  the  carbonic  acid  gas  is  accomplished  by  decomposing 
either  of  the  cheap  and  abundant  carbonates  of  lime  with  a  mineral 
add ;  muriatic  is  me  cheapest,  and  in  large  operations  the  best,  from  its 
forming  a  soluble  residue. 
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Fig.  190  shows  the  process  of  generating  this  gas,  in  the  bottle  a, 
washing  it  by  passing  it  through  water  in  the  bott^  b,  by  means  of  the 

pfj.  .90.         pjpf  ''■  ^'*,PTiJir'*''  '/f '  f' 

^  01  large  bore,  to  the  bottom ;  and,  imal' 

ly,  through  /,  conducting  it  into  a 
solution  to  be  charged  with  it.  This  is 
the  process  as  used  in  the  preparation 
of  bicarbonate  of  potassium,  the  vessel  o 
being  filled  with  solution  of  carbonate  of 
potassium ;  as  the  bicarbonate  is  formed 
the  silica  present  in  the  carbonate,  com- 
bined with  the  potassa,  is  thrown  out  of 
CarbontoB^jid  .apparatus.  solution,  and  the  bicarbonate,  being  in 

crystals,  ia  quite  pure  and  combined  with  a  definite  proportion  of  water. 
In  the  manufacture  of  carbonic  acid  water,  incorrectly  called  soda 
water,  the  refrigerated  water  is  chained  with  an  excess  of  the  gas,  which 
is  generated  in  a  strong  close  vessel  connected  with  the  fountain  1^  suit- 
able pipes;  in  the  appropriate  place  an  apparatus  for  its  extemporaneous 
preparation  is  figured. 

In  the  preparation  of  chlorine  water,  the  oxidation  of  substances  by 
the  use  of  nitric  acid,  and  the  generation  of  hydrosulphuric  acid,  special 
precautions  are  necessary  to  prevent  the  too  rapid  evolution  of  the 
noxious  gases  and  their  difiusion  iu  the  atmosphere.  A  chimney  flue 
furnishes  the  means  of  carrying  these  oflf,  and  in  the  construction  of  a 
furnace  as  before  described  ample  facilities  may  be  secured. 

The  mode  of  naturatiiig  vmtef  either  with  chlorine  or  hydrosulphuric 
atrid  was  formerly  by  the  use  of  a  series  of  Woolf's  bottles,  figured  in 
works  on  chemical  manipulation.  The  preparation  of  these  involves 
80  much  trouble  and  delay  as  to  operate  as  a  discouragement  to  the 
preparation  of  the  solutions.  An  extemporaneous  process  found  quite 
successful  is  to  pass  the  conducting  tube  from  the  wash  bottle,  or  the 
flask  in  which  they  are  prepared,  into  a  pretty  large  narrow-mouthed 
bottle  about  one-third  full  of  water,  having  another  at  hand  to  substi- 
tute for  it  as  this  becomes  filled  with  gas ;  these  may  be  dexterously 
shifted  so  as  to  be  alteniately  filled  and  shaken  a  few  times  with  the 
heavy  gas,  by  which  means  it  will  be  more  effectually  brought  into  con- 
tact with  and  dissolved  by  the  water  than  it  can  be  by  bubbling  through 
a  still  solution  for  a  long  time. 

Cryetaliization. — The  most  characteristic  physical  phenomena  of 
chemical  substances  are  those  mathematical  forms  which  they  spon- 
taneously assume  in  passing  from  the  liquid  or  gaseous  to  a  solid  con- 
dition, and  the  crystalline  form  is  the  purest  attainable  of  chemical 
substances. 

Crj-stals  are  formed  from  some  volatile  substances  by  the  process  of 
sublimation,  already  referred  to ;  by  fusion,  in  a  few  instances,  such  as 
sulphur,  some  of  the  metals,  and  a  few  anhydrous  salts;  but  more 
generally  on  the  cooling  or  gradual  ovaporatiou  of  a  solvent ;  or  by  the 
production  of  a  less  soluble  crystalline  substance  by  some  ohemi(»l 
change  in  a  solution.     The  ves,seLs  best  adapted  to  crystallization  are 
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rather  shallow  evaporating  dishes,  or,  for  Im^  operations,  wooden  or 
earthenware  crystallizers.  A  hot  saturat«d  solution  bein?  filtered  into 
the  vessel  for  ciystallizatiou  is  to  be  set  away  in  a  suitable  place,  and 
should  not  then  be  disturbed  till  the  liquid  has  become  cool  or  has  been 
nearly  all  evaporated.  The  last  portion  of  the  liquid  poured  off  from 
the  crystals  is  called  the  mother-liquor,  and  contains  the  residuary  and 
moat  soluble  portions  in  concentrated  solution,  with  the  less  crj'stallizable 
impurities.  In  manipulating  with  costly  materials,  the  mother-liquor 
is  retained  for  admixture  with  other  lots,  or  subjected  to  further  evap- 
oration to  obtain  another  crop  of  ciystals.  The  size  and  transparency 
of  crystals  are  most  influenced  by  the  slowness  and  uniformity  of  their 
deposition,  the  clearness  and  purity  of  the  filtered  solutions,  and  their 
proper  strength.  When  a  solution  is  evaporated  to  a  very  concentrated 
condition,  shown  by  the  formation  of  a  pellicle  or  crust  upon  its  surface, 
it  ^nerally  throws  down  a  confused  cryetalline  mass;  but  when  set 
aside  before  it  has  quite  reached  its  point  of  saturation,  the  gradual 
evaporation  insures  a  slow  formation  of  lai^  and  more  perfect  ciystaU. 
The  circumstances  which  promote  perfect  crystallization  are  thus  the 
reverse  of  those  by  which  the  finest  and  most  dense  powders  are  obtained; 
and,  as  a  j^nerai  rule,  those  substances  most  desirable  to  obtain  in  the 
form  of  powder  are  not  those  which  form  elegant  crystab. 

Deodorizdilon  is  a  process  which  is  applied  in  pharmacy  mainly  to 
the  removal  of  odorous  matters  from  alcohol,  benzine,  and  a  few  other 
Bubstauces.  It  is  accomplished  mainly  by  the  absorptive  power  of  wood 
charcoal,  through  which  the  liquid  is  percolated. 

Deeo/oratiim ,  viewed  as  a  process  of  pharmacy,  is  mainly  accomplished 
by  digesting  the  wubstance  in  solution  with  charcoal  in  a  granular  con- 
dition. The  utilitj-  of  this  decolorizer  is  in  proportion  to  its  porosity, 
and  hence  animal  charcoal,  which  contains  bone  phosphate  of  lime 
insinuated  among  its  pores  in  the  process  of  its  formation,  furnishes  a 
very  superior  decolorizer.  The  same  property  which  fits  the  charcoal 
for  this  use  causes  it  to  absorb  other  constituents  of  solutions,  so  that, 
unless  the  precaution  is  taken  to  percolate  the  charcoal  thoroughly  with 
fi-esh  portions  of  some  solvent,  a  portion  of  the  most  desirable  constituents 
may  be  lost.  In  forming  solutions  of  resins,  as  that  of  jalap,  Professor 
Procter  recommends  that  their  powders  should  be  mixed  with  an  equal 
bulk  of  charcoal,  introduced  into  a  percolator  on  top  of  a  layer  of  char- 
coal, and  then  treated  with  alcohol  until  the  resin  is  dissolved  out.  In 
the  preparation  of  the  vegetable  alkalies,  animal  charcoal  is  almost 
invariably  employed  to  decolorize  the  product  previous  to  its  final  crys- 
tallization. 

M'dJihing  of  Chemieal  Sitbittnneat. — In  order  to  i-emove  adhering 
impurities,  freshly  precipitated  powders  or  recent  crystals  are  frequently 
subjected  to  the  pnxjess  of  washing.  This  is  sometimes  accomplished 
on  a  pliun  filter.  Fig.  191,  by  the  aid  of  a  tntritz,  which,  besides  aiding 
the  removal  of  the  solid  material  on  to  the  filter,  is  well  adapted  to 
dii-ecting  a  strong,   thin    current  of  water  or   other  liquid  upon  the 
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oontenta  of  the  filter.    The  concave  surface  naturally  assumed  by  the 
contents  of  a  filter  ja  the  most  favorable  to  an  equal  diffiision  of  the 
liquid  through  its  ma-*.     The  spritz  may 
Kr-  '01-  be  constructed  by  inserting  a  single  tube 

with  a  capillary  orifice  through  a  cork  into 
a  bottle.  The  bottle  being  partly  tilled 
witli  M'ater,  the  contained  air  is  compi-etwed 
by  blowing  into  it,  so  that  when  the  bottle 
is  quickly  inverted  it  forces  out  the  water 
through  the  orifice  in  a  jet.  The  kind 
shown  in  use  iu  tlie  drawing  is  more  com- 
plete in  its  operation ;  it  has  two  tubes, 
one  dipping  below  the  surface  of  the  liquid, 
bent  to  an  acute  angle  and  drawn  out  to 
a  small  orifice,  the  other  designed  for  blow- 
ing into  the  upper  part  of  the  bottle,  so  as, 
by  compressing  the  air,  to  force  a  stream 
fi-om  the  orifice.  If  a  flask  is  sulistitutetl 
for  the  bottle,  the  liquid  may  \k  boated 
over  a  lamp  or  sand-nath,  and  the  wash- 
Bprittbotueanditau™.  ">?  accomplished  by  boiling  water  or  al- 

cohol.    Fig.  192  shows  an  mgemous  ai>- 
paratua  invented  by  my  friend,  C.  Wager  Hull,  of  New  York,  for 
washing  phott^raphic  prints,  or  anv  washmg  process  requiring  a  repeated 
and  entire  change  of  water.     Bemg  entirely  self-acting,  it  requires  uo 
eai-e  or  attention.    It  cousists  of,  A,  a 
Fig,  192.  water-tight  box  of  any  shape ;  B,  a 

feed-pijw  widi  a  faucet ;  C,  a  lend  pipe 
around  the  inside,  jierforated  with 
small  brad-awl  holes,  thi-ough  which 
the  water  is  evenly  sprinkled  over 
the  articles  to  be  wash»l.  For  papei- 
phot(^ra])hs  the  holes  should  l>e 
made  at  an  angle,  fo  that  the  jets 
will  be  in  the  same  dii-eotion,  and 
thus  eauf*  a  constant  current  to  float 
the  paper  around  the  box.  A  tray 
of  wire,  or  a  network  of  twine,  or  any 
HuL'B  automatiE  wasiiiDB-Dox.  suitable  perforated  diaphragm,  may 

be  placed  above  and  near  the  bottom 
of  the  box  to  receive  the  articles.  A  sii>hon  enters  the  box  through 
a  hole  in  the  bottom,  ha\'ing  a  broad  flange  of  lead  which  is 
nailed  to  the  bottom,  and  then  pa=ses  down  sufficiently  to  make  a  suit- 
able cur\'e  to  the  point  F,  which  should  Ix;  one  or  two  inches  below  the 
top  of  the  box ;  here  it  curves  again  to  G,  or  any  point  below  the  line 
ofthe  bottom  of  the  box.  The  longer  the  leg,  D,  of  tlie  siphon,  the&ster 
will  the  liquid  flow ;  it  is  generally  connected  witli  a  waste-jiipe  canying 
off  the  washings  into  the  sewer,  and  the  teed-pipe  may  W  connected  with 
the  street  mains  or  with  auy  suitable  reservoir  alwve  the  box.  The  suc- 
cessful action  of  the  appaiatiis  depends  ujhki  the  relative  size  of  the  feed- 
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pipe  and  siphon ;  the  former  should  be  smaller  than  the  latter ;  theo  as 
soon  as  the  box  is  filled  by  the  action  of  the  sprinklers  up  to  the  top  of 
the  siphon  at  F,  the  dtsdiai^  will  be^  and  go  on  rapidly  till  the 
entire  liquid  contents  have  run  out ;  then  the  siphon  will  cease  to  act 
till  the  box  fills  up  again,  when  it  will  be  discha^ed  in  the  same  way. 
The  superiority  of  this  over  ordinary  tubs  for  the  purpose  consists  in  its 
completely  emptying  itself  at  intervals,  so  that  every  fresh  charge  of  the 
liquid  is  pure  and  free  from  contamination  with  previous  charges,  a  point 
of  great  unportimce  in  washing  photographic  prints. 

Dialysis. 

This  process,  to  which  attention  was  first  directed  by  the  late  Professor 
Graham,  of  London,  has  been  brought  into  greater  prominence  within 
tlie  last  five  years  than  ever  before.  This  was  in  consequence  of  its  use 
in  the  preparation  of  the  basic  solution  of  chloride  of  iron,  known  as 
dialysed  iron.  Dialysis  consists  in  separating  crystalline  from  colloid 
substfinces,  when  in  solution,  by  means  of  a  diaphragm  of  animal  mem- 
brane suspended  in  a  vessel  of  distilled  water. 

The  rapidity  of  diffiisiou  is  in  proportion  to  the  strength  of  the  solu- 
tion, and  mcreases  with  the  temperature. 
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INORGANIC  PHARMACEUTICAL  CHEMISTRY. 


CHAPTEE    I. 


THE  dfetinction  usually  rew^nized  by  ohemista  between  the  non- 
metallic  elements  and  metals,  though  arbitrary,  is  nevertheless  well 
understood  and  convenient,  and  will  furnish  the  basis  for  the  division 
adopted  in  the  present  work.  Of  the  thirteen  non-metallic  elements 
nearly  all  enter  into  medicinal  preparations,  but  only  the  six  following 
will  require  notice  in  the  present  cliapter  in  the  following  order : — 

Oxygen,  0, 16  Iodine,  1, 12fi,( 

Chlorine,  CI,  35.4         Bromine,  Br,  7 

Compounds  containing  carbon  constitute  the  larger  number  of  organic 
chemicals  treated  of  in  Part  V.,  while  carbonic  acid  and  its  aqueous 
solution  are  appropriately  considered  in  the  chapter  on  the  mineral  acids. 
The  same  applies  to  boron,  which  forms  an  oxyacid,  and  hydrogen,  which 
is  chiefly  used  in  the  inorganic  kingdom  in  \vater  in  its  well  known 
acid  combination  with  chlorine,  while  nitr<^n  enters  into  one  of  the 
most  important  of  the  series  of  acid  and  into  the  etjually  ihiportant 
alkali  ammonia. 

Oxi/gcn.  0  =  16. 

In  a  state  of  combination,  oxygen  is  the  most  extensively  difinsed 
body  in  nature,  forming  one-fifTth  of  the  atmosphere,  entering  as  a  con- 
stituent into  water,  into  nearly  all  the  mineral  sulwtances  composing  the 
crust  of  the  earth,  and  into  most  organic  products, 

With  other  elements  oxvgen  unites  to  form  anhydrous  acids,  as  for- 
merly denominated,  though  called  by  modern  chemists  anliydrides,  as 
carbonic,  COj,  sulphurous,  SOj,  and  phosphoric  add,  PjOj,  which,  with 
water,  form  the  well-known  acidf  so  much  used  in  chemistry  and  phar- 
mai3j'.  Some  of  the  compounds  of  oxygen  are  neutral  substances,  such 
as  water,  HjO,  carbonic  oxide,  CO,  and  nitrous  oxide,  "Sfi,  the  first 
named  of  which  k  of  great  chemical  interest  in  connection  with  the 
study  of  salts.  The  ioses,  of  so  much  interest,  were  formerly  reganled 
as  compounds  of  the  metals  with  proi)orttons  of  oxygen ;  but  the  term 
is  not  used  by  modern  \vrkers,  who  regard  the  salts  as  direct  oompounda 
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of  the  metals  with  the  respective  acids — a  view  so  for  adopted  in  the 
U.  .S'.  Pharmacopoeia  as  to  be  rect^aized  in  the  Domenclature  of  tbe 
last  edition.  The  direct  combination  of  oxygen  with  other  bodies  is 
attended  with  the  evolution  of  heat,  and  sometimes  light,  which  ot-ca- 
sioDB  the  process  of  oxidation  to  be  much  resorted  to  for  the  production 
of  heat  and  light  without  reference  to  the  compounds  produc«l.  Where 
a  body  combines  rapidly  with  oxygen,  it  is  said  to  be  burned,  and  the 
process  of  rapid  oxidation  is  called  combustion. 

Although  oxygen  is  not  used  in  medicine,  except  for  iohaladon  as  an 
antidote  to  carbonic  oxide  or  carbonic  acid  gas,  it  is  an  element  of  great 
interest  not  only  to  the  pfaydcian  and  pharmacist,  bat  to  persons  in 
every  department  of  life. 

Oxygen  ia  prepared  by  heating  binoxide  of  manganese  in  an  iron 
retort,  or  more  readily,  on  a  small  scale,  by  heating  chlorate  of  potas- 
sium in  a  retort  of  hiud  glass  or  a  Florence  flask.     This  salt  contains 
potassium  combined  with  chloric  acid,  KClOj,  and  yields  the  whole  of 
its  oxygen  (39.2  per  cent.)  by  heating,  chloride  of  potassium  remaining 
as  a  residue ;  thus,  KCIO,  =  KCl  and  30.     The  tubule  of  the  retort, 
or,  if  a  flask  is  employed,  a  bent  tube  of  glass 
secured  t«  it  by  a  cork  is  carried  into  a  bell  glass 
or  other  receiver  filled  with  water  and  inverted 
in  a  vessel  of  water ;  the  gas  gradually  displaces 
the  water  occupying  the  vessel,  which  may  be  re- 
moved and  replaced  by  another  until  the  whole 
is  collected ;  half  an  ounce  of  chlorate  yields  270 
cubic    inches,   or    over    a    gallon,    of   oxygen. 
The  chief  inconvenience  in  this  process  arises  from 
the  liability  to  softening  of  the  glass  of  tbe  retort 
or  to  its  fracture  by  the  intense  heat  required ; 
this  may  be  partially  obviated  by  mixing  two  parte 
of  the  powdered  chlorate  with  cme  of  the  binox- 
ide of  manganese,  MnO^  previously  well  dried, 
and  by  subjecting  this  to  a  somewhat  leas  intense 

heat  the  gas  will  be  obtained.     The  beat  form  of  -fa 

apparatus  for  obtaining  oxygen  is  shown  in  ¥ig.  193.     It  consists  o^^ 
oopper  flask,  and  a  tube  bent  at  right  angles,  secured  *>?  *S*    .'^S™ 
to  the  head  of  the  flask ;  the  lower  end   of  the  tube  is  earned  oei 
water,  and  the  gas  as  it  rises  is  caught  in  appropriate  bcU  S"*^^^^j^^gd 
To  collect  this  gas  for  inhalation  it  shouuf  be  pas*^  ^"^  hinder  or, 
bell  jar,  over  the  tubule  of  which  a  collapsetl  and  softe"^  "    «rinttthe 
preferably,  a  bag  of  gum-elastic,  has  been  .secured.     By  ™  i"?„Xadmi«- 
jar  the  gas  ascends  into  the  bag,  and  it  may  then  be  secureU  a 
istered  by  a  breathing  tube.  tilft^f'"  ^^ 

In  cases  where,  from  the  stoppage  of  flues  ot  deficient^^^^^Qua  pro- 
charabere,  individuals  are  subjected  to   the    inhalation  ot  °     t>to4«'''"S 
ducteof  combustion,  carbonic  acid,  and  carbonic  oxide  g"^^A^  oxyp^^ 
more  or  less  complete  narcotism,  sometimes    resultii^  in  °^^aeA,  **'  ^7 
gas,  adniinistered  by  the  lungs   before    respiration  ha^  "l^^^fc  vfll^^^" 
mama  of  artificial  or  induced  respiration,  is  found  to  be  a  lo*'** 
antidote. 
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Ozone  and  Antoame. 

This  allotropic  coadition  of  oxygen,  discovered  by  Sehijnbein,  seems 
likely  to  produoe  remarkable  changes  in  the  generally  received  opinions 
in  regard  to  numerous  phenomena,  both  natural  and  artiiicial.  It  was 
fiist  recognized  by  a  peculiar  odor  accompanying  dis(jtarges  of  elec- 
tricity, especially  when  silently  emitted,  and  has  since  been  obtained  by 
a  variety  of  processes,  among  which  the  following  are  the  most  inijwr- 
tant :  Into  a  latge  salt^mouth  bottle  of  air  place  a  stick  of  phoqihorus, 
recently  scraped ;  cover  it  partially  with  M-ater,  introduce  the  stopper, 
and  set  it  away  in  a  room  at  a  temperature  of  from  60°  to  70°.  In 
the  process  of  oxidizing  the  exposed  phosphorus,  a  portion  of  the  oxygen 
passts  into  the  condition  of  ozone  and  antozone,  which  are  diffiised  in 
the  air,  though  never  in  larae  proportion ;  if  long  kept,  these  are  lost 
by  combining  with  and  oxidizing  the  phosphorus ;  by  washing  and  de- 
cantatioD,  the  ozonized  air  may  be  deprived  of  the  vapor  of  phosphorufl, 
and  preserved.  Ozone  is  also  a  product  of  the  slow  combustion  of 
ether;  if  a  small  quantity  of  ether  is  placed  in  a  bottle. and  a  rod  of 
iron  or  glass  heated  to  just  500°  is  introduced,  the  atmosphere  of  the 
jar  will  aquire  the  properties  of  ozone,  while  the  ether  poeeesaes  the 
characteristics  of  antozone.  As  a  more  permanent  source  of  ozone, 
Boettger  has  recommended  the  opaque  olive-green  iaizture  of  two  parts 
of  permanganate  of  potassa  with  three  parts  of  strong  sulphuric  acid ; 
subjected  to  the  atmospheric  oxygen  it  continues  for  a  long  time  to  give 
out  ozone.  As  obtained  by  these  processes  it  is  always  largely  diluted 
with  air;  certain  liquids,  however,  have  a stroug  affinity  for  it;  of  these, 
oil  of  turpentine,  oil  of  cinnamon,  oil  of  lemon,  and  flaxseed  oil,  either 
possess  the  power  of  inducing  its  formation,  or,  by  their  solvent  power, 
become  reservoirs  of  it  How  far  ite  presence  may  account  for  those 
«hanges  of  properties  of  oil  of  lemon,  camphene,  and  other  carbo-hydro- 
gens,  which  are  so  well  known  but  so  ill  explained,  is  worthy  of  inves- 
tigation. Oib  of  cinnamon  and  of  turpentine  when  charged  with  it 
exhibit  bleaching  properties. 

Ozone  is  readily  al»orl>ed  by  solution  of  an  alkaline  iodide,  convert- 
ing it  into  iodate ;  it  oxidizes  moistened  silver  leaf  and  thin  strips  of 
arsenic,  and  antimony  in  the  cold.  From  the  metallic  iodides  it  liber- 
ates iodine;  oxidizes  protosalts  of  lead  and  manganese  to  peroxides; 
converts  sulphides  into  sulphates,  and  ferrocj'anides  into  ferride\'auides. 
Taken  into  the  luugs  it  produces  catarrh  and  contraction  of  the  chest; 
it  destroj-s  organic  coloring  matter  with  tlie  greatest  energj' ;  bleaches  blue 
litmus  without  first  retldening  it;  dischai^^es  the  color  of  sulphate  of  indigo 
by  contact  alone ;  turns  paper,  impregnated  with  aniline  or  pyrogallie 
acid,  to  brown ;  renders  cork  and  caoutchouc  brittle  and  destroys  them ; 
deoimposes  tannic  acid,  oxalic  acid  being  a  pnxluct. 

These  changes  are  all  due  to  oxidation,  and  oxides  are  the  result. 
The  following  are  tlie  usual  lest«  for  ozone :  jSehonhein'»  test  is  made  by 
dissolving  one  part  of  pure  iodide  of  potassium  (free  from  iodate)  in 
two  hundred  parts  of  pure  water,  then  adding  ten  parts  of  starch,  in 
fine  powder,  and  gently  healing  till  the  starch  is  disssolved.  White 
paper  is  soaked  in  this  liquid,  then  dried  and  cut  into  strij>s,  which  are 


;vGoo»^lc 


OZONE    AND    ANTOZONB.  173 

to  be  preser\'ed  in  stoppered  bottles.  This  paper,  exposed  to  the  air  in 
a  apot  sheltered  as  much  as  ]X)ssible  from  rain,  light,  and  foul  efBuvia 
for  a  period  of  from  six  to  tweiitv-four  hours,  Tvill  show  the  presence 
of  ozone  in  the  atmosphere  by  changing  to  brown,  and  when  wetted, 
from  a  pink  to  blue  color,  according  to  the  proportion  of  ozone  in  the 
air.  Paper  soaked  in  an  alcoholic  solution  of  guaiacum  and  dried  in 
the  dark  acciuires  a  bright  blue  color  by  contact  with  ozone. 

The  presence  of  this  active  form  of  oxygen  in  the  atmosphere  is 
(leomeil  of  importance  in  the  study  of  thosse  mysterious  influences  con- 
nected with  the  cause  of  malarious  and  contagious  diseases,  but  the  sub- 
ject has  not  yet  been  sufficiently  studied.  The  most  remarkable  prop- 
erties of  ozone  appear  to  grow  out  of  its  particular  relations  to  oxygen, 
from  which  it  is  produced  by  electricity,  while  by  a  heat  of  450°  to 
600°  it  is  always  convertible  into  oxygen.  Certain  well-known  disin- 
fectants and  bleaching  agents  are  now  found  to  owe  their  properties  to 
tbis  constituent;  this  is  especially  the  case  with  the  alkaline  perman- 
ganates, and  tlie  solution  of  permanganate  of  potassium  has  been  in- 
troduced under  the  name  of  ozonized  water  as  a  deodorizer  in  medical 
practice.  Magnetic  oxide  of  iron  is  also  said  to  contain  o:^gen  in  the 
state  of  ozone,  and  a  Alter  is  in  use  in  England  in  which  this  mineral 
is  the  active  material  for  the  purification  of  water  by  oxidizing  and 
destroying  all  organic  matters  contained  in  if.  The  principal  oxides  in 
which  the  oxvgen  appears  to  exist  as  ozone,  called  by  Schbnbein  ozonides, 
are  as  folloT*^:  Mnp„  MnO„  MnO„  PbO„  AgO^  CrO„  BiO„  NijO,, 
COjOj,  among  which  peroxide  of  lead  (PbO,)  appears  to  have  the  most 
energetic  action,  displaying  some  of  the  characteristic  reactions  of  ozone 
without  the  addition  of  any  acid  to  decompose  it-. 

Antozone  has  been  less  studied  than  ozone.  It  appears  to  be  pro- 
duced whenever  ozone  is  fonned  either  by  electrical  action  or  oxidation. 
Some  chemists  believe  ordinary  oxygen  to  be  a  compound  of  ozone  and 
antozone.  Of  the  methods  for  preparing  antozone,  the  following  will 
suffice;  a  little  concentrated  sulphuric  acid  is  poured  into  a  small  bottle, 
and  into  this  are  thrown  some  fragments  of  pure  peroxide  of  barium, 
BaOj ;  when  gas  is  liberated,  the  air  of  the  bottle  will  be  found  to  be 
charged  with  antozone.  Sometimes  it  is  necessary  to  introduce  the 
bottle  into  a  moderately  warmed  water-bath ;  at  other  times  the  reaction 
is  refjuired  to  be  allayed  by  applying  cold  water.  Antozone  is  a  gas 
with  odor  somewhat  resembling  ozone,  though  different  and  more  dis- 
agreeable; it  is  less  permanent  than  ozone,  being  very  readily  converted 
into  ordinary  oxygen. 

If  air  chained  with  antozone  is  made  to  bubble  through  water,  it  will 
raise  as  it  ascends  a  thick  white  mist  or  cloud,  which  may  be  collected 
and  poured  from  one  vessel  to  another,  and  is  deposited  as  drops  of 
water  only  when  the  antozone  has  become  converted  into  ordinarv 
oxygen  or  entered  into  combination.  It  is  through  the  existence  of 
antozone  that  water  may  be  oxidized  into  peroxide  of  hydrt^n,  H^Oj, 
an  object  of  scientific  interest  not  utilized  in  medicine  or  the  arts  until 
lately.  Under  the  name  of  aureoline,  it  lias  been  used  as  a  bleaching 
agent,  by  hair-dressers,  to  obtain  "  golden  colored "  hair ;  this  seems 
to  be  its  greatest  use  in  the  arts. 
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Chlorum.     CI  =  35.4     (Chix>rixe.)     Chlokinium,  Pkarm.,  1870. 

Chlorine  is  a  dense,  suffocating,  corrosive  gas,  2.5  times  as  hea\y  as 
atmospheric  air,  and  of  a  pale  yellowish-^reen  color.  Under  the  pres- 
sure of  about  four  atmospheres  it  condeofes  into  a  yellow  liquid,  sp.  gr. 
1.33.  It  is  one  of  the  most  active  of  chemical  agents,  entering  into 
combination  with  nearly  all  the  other  elements,  e^iecially  with  the 
metals,  but  not  existii^  in  nature  uncombined.  The  chlorides  are 
remarkable  for  solubility,  and  consequently  find  a  place  among  the  con- 
stituents of  eea-water,  common  salt,  NaCl,  being  obtained  in  hurge  pro- 
portion from  that  great  reser\-oir. 

The  chief  use  of  uncombined  chlorine  is  as  a  disinfectant  and  a 
bleaching  agent,  both  of  which  properties  it  appears  to  owe  to  its  rela- 
tion witB  hydrogen.  In  contact  with  most  oi^anic  substances  it  de- 
composes them,  eliminates  a  portion  of  their  hydrogen  as  hydrochloric 
acid,  and  enters  also  into  compounds  by  substitution  for  the  hydrogen 
in  their  composition. 

To  the  physician  and  pharmacist  chlorine  is  most  interesting  in  the 
form  best  adapted  to  liberate  it  into  the  atmoephere  for  its  ases  as  a 
disinfectant.  The  reader  is  referred  to  the  chapter  on  the  alkalies  and 
alkaline  earths  for  its  loose  combinations  with  lime  and  soda ;  in  this 

Elace  it  will  suffice  to  notice  the  chlorine  mixture  especially  adapted  to 
ospitals,  and  the  Aqua  Chlori  of  the  Pharmacopceia. 

Chlonne  Disinfecting  Preparation. 
This  coo^sts  of  packages  of  a  dry  powder  and  a  bottle  of  diluted 
sulphuric  acid,  put   up  t<^ether  for  extemporaneous  admixture,  as 
follows : — 

The  Cbmmon  Salt  Slixture. 

Take  of  Common  salt,  well  dried 1800  parte. 

Bin  oxide  of  manganeue,  containing  72  per  cent.     1875     " 

Grind  them  together  into  a  fine  powder,  and  put  up  the  jwwder  in 
packages  containing  alxiut  195  grains  each,  and  put  130  of  these  pack- 
ages in  a  pasteboatS  box  to  accompany  tlie  sulphuric  acid  mixture. 

Each  of  these  packages  requires  half  a  fluidounce  of  the  sulphuric 
acid  mixture,  and  yields  about  57  cubic  inches  of  chlorine.  This 
quanti^',  when  thus  liberated  gradually  in  a  space  containing  about 
20,000  times  its  volume  of  air,  is  borne  without  inconvenience  by 
persons  generally,  aud  is  not  injurious  even  in  pulmonarj-  diseases.  It 
should  never  be  used  in  such  quantities  as  to  produce  discomfort  or 
bronchial  irritation. 

The  Sulphuric  Acid  Mixture. 


Mix  them  carefully,  and  when  oold  put  the  mixture  into  -strong 
bottles,  with  accurately  ground  stoppers,  each  bottle  to  contain  66 
fluidounces. 
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Half  a  flnidtHuice  of  this  to  be  used  for  each  package  of  the  comtUoii 
salt  oiixture. 

Directions  Jor  Use. — One  pack^  of  the  common  salt  mixture,  placed 
in  a  saucer  or  platfi,  and  thoroughly  mixed  with  half  a  fluidomice  of  the 
Bulrdiuric  acid  mixture,  is  to  be  placed  under  every  alternate  bed  at 
signt,  and  allowed  to  remain  there  three  days.  Upon  the  second  night, 
the  beds  which  wer«  omitted  should  be  supplied  in  the  same  way  and 
for  the  fame  length  of  time,  and  the  process  repeated  at  the  end  of  three 
dajB,  or  sooner,  according  to  circumstances.  Should  the  wards  be  badly 
ventilated,  or  contain  many  slouching  wounds,  or  be  subject  to  epidemic 
diisease  or  low  forms  of  fever,  the  mixtures  should  be  renewed  every 
third  day.  Otherwise  once  a  month  may  be  sufficient;  and,  when 
thorough  cleanliness  and  ventilation  are  attained,  the  process  is  unneces- 
sary for  occupied  wards.  In  disinfecting  unoccupied  wards,  water- 
closets,  latrines,  etc.,  by  chlorine,  they  should  be  cleansed,  closed  up  as 
perfectly  as  practicable,  and  two  packages  used  for  each  600  cubic  feet 
of  space. 

The  rationale  of  the  liberation  of  chlorine  from  the  mixed  chloride 
of  sodium  and  binoxide  of  nmnganese,  on  the  addition  of  sulphuric  acid, 
may  be  thus  expressed :  2NaCl+2HjSO,+MnO,  =  Xa^j+MnSO,+ 
2^0+ 2C1. 

AquaChlm-i.     {Chlorine  Water.)     U.  S.  P. 

{Aqva  CMorinii,  Pharm.,  1870.) 
Liquor  Chlori,    (Solution  of  Chlorine.)     Ph.  Br. 

An  aqueous  solution  of  chlorine  (CI  35.4)  containing  at  least  0.4  per 
cent,  of  the  gas. 

Block  oxide  of  manganese         ....  10  parts. 

Hydrochloric  acid 40     " 

Water 75     " 

Diatilled  water 400      " 

Place  the  acid  in  a  flask,  add  the  acid  previously  diluted  with  twenly- 
five  (25)  parts  of  water,  and  apply  a  eentle  heat  Conduct  the  generated 
chlorine,  by  suitable  tubes,  through  die  remainder  of  the  M'ater  contained 
in  a  small  wash  bottle,  to  the  bottom  of  a  bottle  having  the  capacity  of 
one  thousand  (1000)'  jxirts,  into  which  the  distilled  lyater  has  l>een 
introduced,  the  neck  of  which  is  loosely  stopped  with  cotton,  and  which 
is  to  be  kept,  during  the  operation,  at  a  temperature  of  about  10°  C. 
(50°  F.).  When  the  air  has  been  entirely  displaced  by  the  gas,  discon- 
nect the  bottle  from  the  apparatus,  and,  having  inserted  the  stopper, 
shake  the  bottle,  loosening  the  stopper  from  time  to  time  until  the  gas 
ceases  to  be  absorbed.  If  necessary-,  reconnect  the  bottle  witli  the  appa- 
ratus and  continue  passing  the  gas  and  agitating  until  the  distilhxj 
water  is  saturated.  Finally,  pour  the  chlorine  water  into  dark,  amber- 
coloi-ed  glass-stoppered  bottles,  which  must  be  completely  filled  there- 
with, and  keep  uiem  in  a  dark  and  cool  place. 

Black  oxide  of  manganese  is  used  in  this  process  because  of  its  facilitj' 
for  yielding  oxygen  under  the  circumstances  to  hvdn^cu  of  the  muriatic 
add  to  form  water,  while  the  chlorine  of  die  acid  unites  in  part  with 
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the  manganese,  and  is  in  part  set  free ;  the  reaction  which  occurs  is  thtw 
formulated:  MnOj+4Ha  =  2HjO-)-MnCl,+2Cl.  Great eare should 
be  taken  in  liberating  and  manipulating  with  chlorine  to  avoid  inhaling 
it ;  when  taJcen  into  the  lungs,  unless  veiy  largely  diluted  with  air,  it  is 
extremely  corrosive. 

This  process  requires  the  adjustment  of  flask  and  tubes,  as  ^^red  on 
page  166.  The  great  solubility  of  chlorine  in  water  forbids  the  use  of 
more  than  a  limited  quantity  in  the  intermediate  (wash)  bottle ;  this  is 
designed  to  absorb  any  portion  of  the  undecompoeed  muriatic  acid  which 
may  pass  from  the  &ask.  The  size  of  the  receiving  bottle  is  important 
as  determining  the  quantity  of  chlorine  in  the  resulting  preparation. 
This  mode  of  receiving  and  dissolving  the  gas  is  considered  an  improve- 
ment on  the  Wolff's  bottles  formerly  in  use;  about  three  pints  of 
chlorine  are  by  this  arrangement  conveniently  collected  and  dissolved  in 
the  twenty  fluidounces  of  water  prescribed.  With  a  view  to  warming 
the  flask  and  not  the  receiving  bottle,  the  connecting  glass  tube  should 
be  ten  or  twelve  inches  long,  and  should  have  one  or  more  joints  of 
gtmi-elastic  tube. 

Chlorine  water  b  a  greenish-yellow,  clear  liquid,  having  a  suffocating 
odor  and  disagreeable  taste  of  chlorine,  and  leaving  no  residue  on  evap- 
oration. It  instantly  decolorLz«s  dUute  solutions  of  litmus  and  indigo. 
When  shaken  with  an  excess  of  mercury  until  the  odor  of  chlorine  has 
disappeared,  the  remaining  liquid  should  be  at  most  faintly  acid  (limit 
of  hydrochloric  acid)  on  miifing  35.4  gm.  of  chlorine  water  with  a  solu- 
tion of  0.9  gm.  of  iodide  of  potassium  in  20  gm.  of  water,  the  resulting 
deep  red  liquid  should  require  for  complete  discoloration  at  least  40  c.  c 
of  the  volumetric  solution  of  hyposulphite  of  sodium  (corresponding  to 
at  least  0.4  per  cent,  of  chlorine). 

Iodine  and  its  Preparatiokb.* 

lodum.     Solid  crysialline  ecales,  sp.  bt.  4.95. 

Ammonii  iodidum,  NH^I.     Very  deliquescent.     DoGE,  gr.  v  to  x. 

CeJcit  iodidiim,  Cal,. 

Liq.  iodi  compoeitiig.     I  parts  v,  KI  parta  i,  Distilled  water  parte  86. 

Potaseii  iodidum,  KI.     In  cubical  crystals.     Dose,  gr.  ii  to  v. 

Sodii  iodidum,  Nal.     Cubical  crTstale.     Dose,  gr.  ij  to  v. 

Tincture  iodi.     I  parts  8,  alcohol  parts  92. 

"        iodinii  compoiUa.     I  gr.  it,  KI,  3B8,  alcohol  f^.     DOSB,  n\,  XT  to  xxx. 

lodum.    1  =  126.6.    (Iodine.)    U.  S.  P. 
lodum.     {Iodine.)    Ph.  Br. 
(lodinium,  Pharm.,  1870.) 

This  non-metallic  element,  existing  in  sea-water  and  marine  plants, 
is  procured  for  use  in  medicine  from  the  fused  and  vitrified  ashes  of 
sea-weed  called  kelp,  which  ia  prepared  in  the  Western  Islands,  North 
of  Scotland  and  Ireland,  and  on  the  coast  of  France,  at  Cherbourg,  and 
at  Le  Conquet,  near  Brest.  It  is  also  found  in  combination  with  mer- 
cur}',  silver,  lead,  and  other  metals,  and  in  Chili  saltpetre  principally  as 
iodate  of  sodium.  According  to  the  report  on  the  medical  and  phaiv 
*  Moat  of  the  iodine  salts  are  described  nnder  the  Beveral  heads  of  thdr  metallio  baMs. 
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maceatical  products  at  the  Great  Exhibition  of  1862,  Tissier  &  Son,  of 
the  latter  place,  produced  of  iodine  and  iodide  of  potassium,  each,  from 
8000  to  10,000  Iba.,  bromine,  1500  to  1800  lbs.,  and  bromide  of  po- 
tDssium,  1100  to  1300  lb&  annually.  The  proceae  of  preparation  is 
briefly  aa  follows : — 

The  kelp,  being  broken  and  lixiviated,  yields  about  half  its  weight 
of  soluble  sodium,  potassium,  and  magnesium  salts.  The  common  salt, 
and  carbonate  and  sulphate  of  sodium,  and  chloride  of  potaaeium,  are 
orystallized  out  on  evaporation.  The  mother-liquor  contains  iodides  of 
sodium,  potassium  and  magnesium,  to  which  sulphuric  acid  is  added, 
liberating  carbonic  acid,  siuphuretted  hydrogen,  and  sulphurous  acid, 
by  effervescence,  and  sulphur  which  is  deposited.  The  acid  lye  is  next 
distilled  from  peroxide  of  manganese,  which  liberates  the  iodine,  and  it 
is  condensed  in  cooled  glass  receivers.  This  process,  as  applied  to  iodide 
of  sodium,  is  explained  by  the  following  formula:  2Nal-|-2H,S04-i- 
JInO,  =  Na^,+MnSO^+2H,0-|-2I. 

Iodine  b  in  bluish-black  crystalline  scales  with  a  metallic  lustre,  sp. 
gr.  4.948,  fusing  at  237°  F,,  boihng  at  347°,  and  evaporating  at  or- 
dinary temperature,  especially  when  damp.  It  melts  when  heated,  its 
vapor  is  of  a  splendid  violet  color,  odor  like  chlorine,  and  subhmes  in 
very  heavy  violet  vapors.  Free  iodine  precipitates  starch  in  the  cold, 
of  a  dark  blue  color,  which  reaction  is  its  most  familiar  and  delicate 
test.  Water  dissolves  about  TuW^h  of  its  weight  of  iodine,  being 
slightly  discolored  by  it,  but,  on  the  addition  of  either  of  the  alkaline 
iodides,  or  of  chloride  of  sodium,  it  becomes  extremely  soluble ;  it  is 
also  very  soluble  in  alcohol  and  ether.  It  dissolves  in  alkaline  solu- 
tions, forming  iodides  and  iodates.  With  the  metals  and  most  of  the 
non-metallic  elements,  it  combines  with  avidity,  and  several  of  its  com- 
binations are  ofScinat ;  of  these,  the  iodides  of  mercuiy,  of  lead,  zinc, 
cadmium,  iron,  arsenic,  and  sulphur  are  considered  under  the  head  of 
their  metallic  elements,  while  the  several  preparations  which  owe  thwr 
value  exclusively  to  iodine  are  introduced  here. 

Locally  applied,  iodine  is  an  irritant  and  vesicant,  staining  the  skin 
brown  or  orange  color,  causing  itching,  redness,  and  desquamation.  This 
discoloration  of  the  skin  may  be  best  removed  by  ammonia  or  by  hypo- 
sulphite of  soda.  Applied  by  inunction,  it  is  absorbed,  producing  its 
characteristic  stimulating  effect;  inhaled  as  vapor  in  a  very  diluted 
form,  vapor  iodi,  it  exercises  its  alterative  effect  on  the  mucous  mem- 
brane of  the  respiratory  passages.  Its  influence  is  chiefly  exerted  on 
the  glandular  and  absorbent  systems.  The  element  itself  and  its  salts 
are  used  both  internally  and  topically  for  an  immense  number  of  diseases 
requiring  alterative  treatment;  when  given  internally,  it  is  always  in 
solution  or  combination.     (See  SoluHona  and  Tinoturea.) 

Amrrumii  lodidum,  U.  S.  P.     NH^I  =  144.6.     {Iodide  of  Ammonium.) 
Take  of  Iodide  of  potassium,  in  coarse  powder         4  troyounces. 
Sulphate  of  ammonium,  in  coarBe  powder  1  troyounce. 
Boiling  distilled  water       ...        .2  fluidounces. 

Alcohol,  water,  each  .        ....    A  sufBcient  quantity. 

Mix  tlie  salts,  add  them  to  the  boiling  wat»,  stir  well,  and  allow  the 
12 
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mixture  to  cool ;  then  add  a  fluidounce  of  alcohol,  mix  well,  and  redtice 
the  temperature  by  a  bath  of  ice-water  to  about  40°  ;  throw  the  mix- 
ture into  a  cooled  glass  funnel  stopped  with,  moistened  cotton,  and  when 
the  clear  solution  has  passed,  pour  upon  the  salt  a  fluidounce  of  a  mix- 
ture of  two  parts  of  water  and  one  of  alcohol.  Lastly,  evaporate  the 
solution  rapidly  to  dryness,  stirring  constantly,  and  preserve  (lie  residue 
in  a  well-stopped  bottle. 

It  crystallizes  in  cubes,  and  is  very  deliquescent  It  has  been  ased 
as  a  substitute  for  iodide  of  potassium  on  account  of  the  looseness  with 
which  the  iodine  is  combined.  It  is  one  of  the  most  useful  of  chemical 
i^nts  in  the  hands  of  the  photographer. 

Internally  it  has  been  prescribed  indoeesas  high  as  10  grains;  exter- 
nally in  ointments  o?  from  ^j  to  QJ  to  an  ounce  of  lard. 

Iodide  of  Cahium.     Calj  =  293. 

This  is  prepared,  according  to  Malme,  by  treating  a  solution  of  iodide 
of  iron  with  milk  of  lime,  filtering,  and  evaporating.  The  liquid  thus 
treated  yields  crystak  of  iodide  of  calcium.  Although  recommended 
as  preferable  to  any  other  iodide  in  phtliLsis,  it  does  not  seem  to  have 
been  much  employed.  The  dose  is  from  one  to  four  grains  after  each 
meal. 

Pota^ lodidum.    KI=165.6.   Iodide  of  Potfmium.    U.  S.  P.,  Ph.  Br. 
*      {Hydriodate  of  Polaasa.) 

This  salt  is  directed  to  be  made  by  adding  iodine  simply  to  a  solution 
of  caustic  potash,  thus  forming  the  mix«l  iodide  of  jxitassium  and 
iodate  of  potassium  (6KHO-|-3rj=5KI,+KIO,+3H,0).  This  being 
heated  to  redness  in  contact  with  charcoal,  the  iodic  acid,  10,,  parts  with 
its  oxvgen,  and  the  iodate,  KIOj,  is  reduced  to  iodide  of  potassium,  KI. 

Colorless,  translucent,  cubical  cn-stals,  slightly  deliquescent,  having 
a  peculiar  faint  odor,  a  pungent,  saline,  and  bitterish  taste,  and  neutral 
reaction.  Soluble  in  0.8  parts  of  water  and  18  parts  of  alcohol  at  15° 
C;  in  0.5  parts  of  boiling  water  and  6  parts  boiling  alcohol.  The  com- 
mercial salt  is  generally  in  whitish  opaque  crystals  with  faint  alkaline 
reaction ;  but  single  crystals  laid  upon  moistened  i-ed  litmus  paper  should 
not  at  once  produce  a  violet  blue  color  (absence  of  more  than  0.1  per 
cent,  of  alkali).  A  full  red  heat  slowly  volatilizes  it  without  change. 
An  aqueous  solution  of  tlie  salt  gives  a  granular  precipitate  when  added 
to  a  saturated  solution  of  bitartrate  of  salium. 

A  solution  of  the  salt,  to  which  disulphide  of  carbon  has  been  added, 
and  chlorine  water  added  drop  by  drop,  will  impart,  upon  agitation,  a 
violet  color  to  the  disulphide  of  carbon.  Solution  of  starch  mixed  with  one 
of  the  iodide,  diould  not  at  once  acquire  a  blue  color  upon  the  addition  of 
diluted  sulphuric  acid  (al»ence  of  iodate).  If  1  gm.  of  the  salt  be  dis- 
solved in  lOc.c,  of  waterof  ammonia,  then  shaken  with  a. solution  of  1.1  gin. 
of  nitrate  of  silver  in  20  c.c.of  water,  and  the  filtrate  be  supersaturated  with 
7  C.C,  of  nitric  acid,  no  cloudiness  should  make  its  ap(>earance  within 
ten  minutes  {absence  of  more  than  0.5  per  cent,  of  chloride  or  bromide.) 

This  salt  contains  no  water  of  crystallization.  Everj'  4  grains  contain 
about  3  grains  of  iodine.  The  aqueous  solution  is  capable  of  taking 
up  a  large  quantity  of  iodine,  forming  a  liijuid  of  a  deep  brown  color. 
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Iodide  of  potaeBium  is  considered  to  possess  the  same  medicinal  viiv 
tues  as  iodine,  though  preferred  by  some  physicians  to  obtain  the  con- 
stitutional effects  of  the  alterative.  It  is  used  very  extensively,  both 
alone  and  combined  with  Iodine,  and  with  other  alterative  remediee ;  it 
is  incompatible  with  the  preparations  of  mercury  generally,  greatly 
increasing  their  activity.     Dose,  gr.  ij  to  gr.  v. 

Soda  lodidum,  U.  8.  P.     {Iodide  of  Sodium.)    Nal  =  149.6. 

This  salt  may  be  prepared  from  a  freshly-prepared  solution  of  iodide 
of  iron  or  zinc,  by  precipitating  it  with  pure  carbonate  of  sodium,  or  by 
modifications  of  the  processes  mentioned  under  the  head  of  iodide  (^ 
potassium,  evaporating  and  allowing  it  to  ci^'Stallize  at  a  heat  not  ex- 
ceeding 120°  v.,  or  it  may  be  evaporated  to  dirness  and  granulated. 
Below  the  temperature  named,  it  crj-stallizes  with  four  equivalents  of 
water  in  deliquescent,  flat,  hexagonal  prisms ;  crystallized  as  above,  it 
forms  cubes  which  contain  no  water,  and  are  very  soluble  in  water  and 
also  in  alcohol. 

It  has  been  used  as  a  substitute  for  iodide  of  potassium ;  its  advan- 
tage over  the  potassium  salt  consists  in  its  having  85  per  cent.,  while  the 
other  has  only  76  per  cent.,  of  iodide  in  combination. 

IHn^ura  lodi,  U.  S.  P.     (Tindure  of  Iodine.) 

[Tinditra  Jodinli,  Pharm.,  1870.) 

Iodine,  eight  parta 8 

Alcohol,  ninety-two  parts 92 

To  make  100  parte 100 

Dissolve  the  iodine  in  the  alcohol. 

6,33  gm.  of  the  tincture,  mixed  with  a  solution  of  2  gm,  of  iodide 
of  potassium  in  25  c.c.  of  vater  and  a  little  gelatinized  starch,  should 
require,  for  complete  decoloration,  40  c.c.  of  the  volumetric  solution  of 
hvposulphite  of  sodium. 

It  is  not  adapted  to  internal  use,  as,  on  the  addition  of  i\-ater,  the 
iodine  is  predpitated,  and  exercises  its  peculiar  irritating  topical  eflfect 
on  the  coats  of  the  stomach.  This  precipitation  is  partially  obviated  by 
the  gradual  formation  of  the  hydriodic  acid,  where  there  is  water 
pre*«nt ;  but  the  use  of  strong  alcohol  as  the  solvent  is  said  to  prevent 
the  formation  of  this  acid.  Tincture  iodi.  Ph.  Br.,  contains  iodine  \  oz. 
av.,  iodide  potassium,  \  oz.  av.,  rectified  spirit,  1  pint  imp.  It  is  much 
weaker  than  that  of  the  United  States  Pharmacopceia,  and  more  nearly 
resembles  the  compound  tincture.  Tincture  of  iodine  is  applied  to  the 
skin  as  a  powerful  irritant  in  cutaneous  and  subcutaneous  inflammation. 
In  treating  crj-sipelas,  and  when  the  surface  to  be  treated  is  cii-cum- 
scribcd,  it  is  applied  with  a  camel-hair  brush. 

Tint^ra  lodt  Compoaitue.     {Chmpound  Tincture  of  Iodine.) 

To  make  Oj.     Tomaks  f  JJ. 

Take  of  Iodine ."^bb  gr.  tv. 

Iodide  of  potassium         ■        -        ■        -        .^  Sas. 

Alcohol Cj  t^j. 

Dissolve  the  iodine  and  iodide  of  potassium  in  die  alcohol. 
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This  tincture  is  no  longer  ofiBcinal,  having  been  dismissed  irom  the 
PhKrmacopceia  in  the  late  revision. 

It  13  adapted  to  the  same  use  as  the  foregoing ;  by  the  presence  of  the 
iodide  of  potassium,  the  precipitation  of  iodine  on  contact  with  aqueous 
liquids  is  prevented.  It  is  weaker  than  Lugol's  eolation,  and  amy  be 
used  internally  in  doses  of  "ixv  to  xxx. 

linctura  lodi  Decolorata.     {ColorlesB  Tincture  of  Iodine.) 

B .  lodi ,     .        .        ,        .  gr.  IT. 

Alcohol 3j. 

Sodii  sulphitis 3??- 

Glycerine,  q.s.  ft. ^ij. 

Liquor  lodi  Qympoaiiua,  XJ.  S.  P.     {LugoFa  SoluMon.) 

Take  of  Iodine,  five  parts 6 

Iodide  of  potassium,  ten  parts.        ....      10 
DietiHed  water,  85  parte 85 

To  make  100  parts 100 

Lugol's  solution,  as  originally  proposed,  contained  20  grains  of  iodine, 
and  40  of  iodide  of  potassium,  to  f^j  of  water ;  the  present  officinal 
preparation  is  adjusted  to  the  proportions  convenient  for  a  pint,  and,  as 
13  seen  above,  is  somewhat  stronger.  The  liquor  iodide,  Ph.  Br.,  con- 
tains iodine  20  grains,  iodide  potassium  30  grains,  to  the  fluidounce. 
Dose,  t^x  to  XX. 

In  iodine  and  compound  iodine  ointments,  tJ.  S.  P.,  we  have  nearly 
the  same  proportions  as  in  the  tinctures,  substituting  lard  for  alcohol 
and  water.     (See  Ointments.) 

Sdvhh  Iodide  of  Stwch. 

Tnke  of  Iodine 12  parts. 

Starch 100     " 

Ether 20     " 

Dissolve  the  iodine  in  the  ether,  pour  the  solution  over  the  starch, 
triturate  till  the  ether  is  evaporated ;  introduce  into  a  water-bath,  and 
continue  the  heat  for  half  an  nour  with  occasional  stirring.  A  portion 
of  the  iodine  vapor  has  escaped,  but  the  starch,  which  has  now  become 
soluble,  will  be  combined  with  about  4  per  cent,  of  iodine. 

Si/nip  of  Iodide  of  Stwck. 

Take  of  Iodide  of  starch 25  parts. 

Water 345     " 

Sugar 6S5     " 

Dissolve  the  iodide  in  the  water,  and  add  the  sugar. 
This  syrup  contains  one  part  of  iodine  in  a  thousuid.     Doee,  a  tea- 
spoonful. 
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ClUoridee  of  Iodine.  I,C1.  I.Clj. 
There  are  two  chlorides  of  iodine,  both  formed  by  the  absorption  of 
chlorine  by  dry  iodine.  When  the  iodine  is  in  excess,  a  liquid  proto- 
chloride  ia  the  result.  It  is  a  reddish  or  yellow  liquid,  of  an  oily  con- 
sistence, sharp  odor,  feebly  acid,  astringent  taste,  soluble  in  ^vater  and 
alcohol.  If  the  chlorine  is  added  in  excess,  a  yellow,  solid,  crystalliz- 
able  terchloride  is  formed ;  it  fumes  in  the  air,  has  an  acrid  odor,  and  is 
soluble  in  water.  The  loDg-oontinued  action  of  chlorine,  in  excess,  upon 
iodine,  results  in  the  formation  of  hydrochloric  and  iodic  acids. 

BHOMraB  PREPAHATIOire, 
Bittern.     The  mother-liquor  tfler  the  crystaltization  of  common  «alt      Source  of 
bromine. 

Bromiun.    Hekvv,  verr  volatile  liquid,  sp.  gr.  2.96. 

Ammonii  Bromidum,  NHjBr.     While  granular  salt.     Dose,  gr.  y  to  x. 

Bromi  Odoridiun,  BrCt^    Verj  powerful  cauBtic,  elc,  fluid. 

Calcii  Bromidum,  CaBr^ 

Llthii  Bromidum,  LiBr.    White  granular  salt.     Dose,  gr.  v  to  i. 

Liquor  ferri  Bromidi.    Solution  of  bromide  vilh  excess  of  bromine.    Dose,  T^v  to  x. 

Potassii  Broiuidum,  KBr.     White  cubical  ccystaU.     Dose,  gr.  v  to  xxx. 

Bodii  Bromidum,  NaBr.     Colorless  rhombic  prisma,  gr.  v  to  xx, 

Zinci  Bromidum,  ZnBr,.     White  deliquescent  salt 

Bromum,  U.  S.  P.     Bromum,  Br.  Ph.     Bromine,  Br  =  79.8. 

Bromine  is  a  heavy,  liquid,  non-metallic  element,  of  a  red  color, 
stifling  odor,  and  acrid  taste;  very  volatile  and  fuming,  on  which 
account  it  is  generally  kept  in  bottles  under  a  stratum  of  water,  soluble 
in  ether  and  alcohol,  and  to  a  small  extent  in  water ;  it  precipitates  stardi 
of  an  orange  color.  Associated  with  iodine  in  sea-water  and  numerous 
mineral  springs,  it  is  lai^ly  extracted  from  bittern,  the  liquor  lefl  after 
the  crystallization  of  common  salt,  whether  from  sea-water  or  from  cer- 
tain salt  springe.  The  process  consists  in  pa.'ising  chlorine  gas  or  a  mixture 
of  binoxide  of  manganese  and  muriatic  acid,  which  liberates  chlorine, 
into  the  bittern,  and  on  distillation  the  bromine  passes  over  below 
the  boiling  temperature.  At  the  salt  works  in  Western  Pennsylvania, 
West  Virginia,  and  Ohio,  this  bittern  is  preserved  for  the  extraction  of 
the  bromine,  and  the  American  bromine  prepared  there  is  fully  equal  to 
the  imported  article. 

Care  should  be  taken  in  handling  bromine,  especially  in  warm  weather, 
or  near  a  fire;  it  boils  at  about  117°  F.,  liberating  stifling  red  fumes, 
which  have  the  sp.  gr.  5.39,  Few  vapors  are  so  corrosive  or  so  dan- 
gerous to  those  exposed  to  their  inhalation. 

Bromine  has  been  prescribed  as  an  antiseptic  in  purifying  the  atmos- 
phere of  hospitals  where  erj'sipelas,  gangrene,  scarlatina,  and  small-pox 
exist,  and  is  used  locally  in  some  of  these  diseases,  and  internally  in 
diphtheria,  and  in  cases  m  which  iodine  has  lost  its  elfect  from  habitual 
use.  With  a  view  to  facilitate  its  employment,  Dr.  J.  Lawrence  Smith 
has  proposed  the  following  solution ; — 

Take  of  Bromine A  troyounce. 

Bromide  of  potassium  .    IGO  grains. 

Distilled  water  .        .        .    Sufficient  to  make  fjiv. 

Dissolve  the  bromide  of  potassium  in  about  two  fluidounocs  of  water, 
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add  the  bromine,  agitate,  and  Jioally  add  the  remainder  of  the  water. 
It  ithould  be  kept  in  small  ground-stoppered  viala.  The  doee  of  this 
would  be  from  one  to  two  drops. 

Bittern,  as  obt^ned  from  the  salt  works,  is  a  hea\'y  liquid,  without 
color,  and  having  a  caustic  taste  and  highly  stimulatiug  properties.  Its 
chief  medicinal  rise  is  to  produce  a  counter-irritant  and  alterative  effect, 
and,  by  continued  rubbing  of  the  part,  a  pustular  eruption.  It  is  a  use- 
ful application  in  rheumatism  and  in  glandular  swellings,  being  alisnrbed, 
and  producing  the  alterative  effects  of  the  iodiue  and  bromine  sails. 

Bibron's  AniidoU  to  the  Poison  of  the  RafflftnaJx. — This  combination 
has  been  found  an  efficient  Mitidote  in  a  number  of  cases  of  poisoning 
by  the  rattlesnake's  bite. 

Mix  Iodide  of  potasaium 4   grains. 

Corrosive  chloride  of  mercury     .        .        .        .  2       " 

Bromine         .' 5    drachms. 

Diluted  alcohol 7j  fiuidounces. 

Take  ten  drops  in  a  tablespoonful  of  brandy,  repeated  as  required. 

Ammonii  Brmiiiilum,     Bromkh  of  Ammonmm.     NH^Br  =  97.8. 
U.  S.  P.,  Br.  Ph. 

Take  of  Bromine 2    troyounceB, 

Iron,  in  the  form  of  wire  cut  in  pieces    .    1  troyounce. 

Water  of  ammonia 4J  Huidounces. 

Distilled  water A  sufficient  quantity. 

Add  the  iron  and  then  the  bromine  to  half  a  pint  of  distilled  water 
oonbiined  in  a  two-pint  glass  fla.sk,  loosely  cork  the  flask,  and  agitate 
until  there  is  no  odor  of  oromine  and  the  liquid  is  of  a  greenish  color. 
Mix  the  water  of  ammonia  with  half  a  pint  of  distilled  ivater,  and  add 
it  to  the  mixture  in  the  flask ;  agitate  the  mixture,  and  heat  by  a  water- 
bath  for  half  an  hour ;  then  filter,  and  when  the  liquid  has  all  passed, 
wash  the  precipitate  on  the  filter  with  boiling  distilled  water.  Evapo- 
rate the  solution  in  a  porcelain  capsule  until  a  pellicle  begins  to  form,  then 
stir  it  constantly  with  a  glass  nxl  at  a  moderate  heat  until  it  granulates. 

A  white  granular  salt,  becoming  brown  by  exposure  to  t!ie  air,  freely 
soluble  in  water,  and  slightly  so  in  alcohol.  It  yields  a  yellow  precipi- 
tate with  nitrate  of  silver,  and  the  clear  liquid,  after  the  precipitate 
sulfides,  gives  only  a  cloud  on  the  further  addition  of  the  uitrate. 

Colorless,  transparent,  prismatic  crj'stals,  or  a  white,  granular  salt, 
becoming  yellow  on  long  exjiosure  to  air,  odorless,  having  a  pungent, 
saline  taste,  and  a  neutral  reaction.  Soluble  in  1.5  parts  of  water  and 
in  150  parts  of  alcohol  at  15°  C.  (59°  F.);  in  0.7  part  of  boiling  water 
and  in  15  parts  of  boiling  alcohol.  Upon  ignition  the  salt  volatilizes 
completely  mthout  melting.  The  aqueous  solution,  when  heated  with 
potassa,  evolves  ammonia.  If  disulphide  of  carbon  be  poured  into  the 
solution,  then  chlorine  water,  added  drop  by  drop,  and  the  whole  agitated, 
the  disulphide  will  acquire  a  yellow  or  yellowish-brown  color  without 
a  \noIet  tint. 

If  diluted  sulphuric  acid  be  drop|>ed  on  the  salt,  the  latter  should 
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not  at  once  assume  a  yellow  color  (bromate).  If  1  gm.  of  thcsalt  be 
dissolved  in  water,  some  gelatinized  starch  added,  and  then  a  few  drops 
of  chlorine  water  carefully  poured  on  top,  no  blue  zone  should  make  its 
appearance  at  the  line  of  contact  of  the  two  liquids  (iodine).  On  add- 
ing to  one  gramme  of  the  salt  dissolved  in  20  c.c.  of  water,  Sxe  ot  six 
drops  of  test  solution  of  chloride  of  barium,  no  immediate  cloudiness 
or  precipitate  should  make  its  appearance  (limit  of  sulphate).  If  3  gm. 
of  the  well-dried  salt  be  dissolved  in  distilled  water  to  100  c.c.  and  10 
ce.  of  this  solution  treated  with  a  few  drops  of  test-solution  of  bichro- 
mate of  potash,  and  then  volumetric  solution  of  nitrate  of  silver  be 
added,  not  more  than  31.4  c.c.  of  the  latter  should  be  consumed  before 
the  red  color  ceases  to  dLsappear  on  stirring  {absence  of  more  than  three 
per  cent,  of  chloride).  1  gm.  of  the  powdered  and  dried  salt  when 
completely  precipitated  by  nitrate  of  silver  yields,  if  perfectly  pure, 
1.917  of  dry  bromide  of  silver. 

Bromide  of  potassium  should  be  kept  in  well-stopped  bottles. 

Chloride  of  Bromine.     BrCl,. 

This  compound  is  prepared  by  passing  a  stream  of  chlorine  gas 
through  bromine  in  a  freezing  mixture,  or  at  a  low  temperature.  It  is 
a  reddish  liquid,  veiy  fluid  and  volatile,  soluble  in  water,  and  having  a 
penetrating  odor  and  disagreeable  taste. 

It  has  been  used  externally  as  a  caustic,  in  combination  with  chlorides 
of  zinc,  antimony,  etc.,  and  internally  in  doses  of  a  fraction  of  a  drop, 
as  a  powerful  stimulant  to  the  lymphatic  system. 

Iodine  forms  two  compounds  with  bromine,  but  they  are  little  known, 
and  not  used  in  medicine. 

Potaaaii  Bromidum,  U.  S.  P.,  Br.  Ph.  KBr=  118.8.  {Bromide  of 
Pota^iam.) . 

Bromide  of  potassium  is  obtained  by  similar  processes  to  iodide,  sub- 
stituting an  equivalent  quantity  of  bromine  for  the  iodine.  It  closely 
resembles  the  iodide  in  most  of  its  properties,  and,  like  it,  is  an  anhy- 
drous salt.  It  is  believed  to  pos.sesa  similar  medicinal  properties  to 
iodide,  acting  as  a  powerful  alterative,  adapted  to  scrofulous  and  syphi- 
litic complaints  ana  chronic  skin  diseases ;  but  its  chief  use  is  in  cases 
of  excessive  wakefulness, "  over-worketl  brain,"  as  a  i-eniedy  in  epilepsy, 
and  as  a  sedative  to  the  organs  of  generation.  Dose,  10  to  60  grains 
in  24  hours.     Elixir  of  Calisaya  is  a  good  vehicle  to  disguise  its  taste. 

Colorless,  translucent,  cubical  crystals,  permanent  in  dry  air,  odorless, 
having  a  pungent,  saline  taste,  an^  a  neutral  reaction.  Soluble  in  1.6 
part  of  water,  and  in  200  parts  of  alcohol  at  15°  C.  (59°  F.) ;  in  1  part 
of  boiling  water,  and  in  16  parts  of  boiling  alcohol.  The  commercial 
salt  generally  appears  in  white,  opaque,  or  semi-tran.sparent  crj-stals, 
having  a  faintly  alkaline  reaction ;  but  single  cri'stals  laid  upon  mois- 
tened red  litmus  paper  should  not  at  once  produce  a  violet-blue  stain 
(absence  of  more  than  about  0.1  per  cent,  of  alkali).  At  a  dull  red  heat 
the  salt  melts  without  losing  weight.  At  a  full  red  heat  it  is  slowly 
volatilized  without  decom^iosition.     The  aqueous  solution  of  the  salt 
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yields  »  white,  cr>-gtalliiie  precipitate  on  the  addition  of  &  saturated 
BolutioD  of  bitartrate  of  sodium.  If  dbulpbide  of  carbon  be  poured 
into  a  solution  of  the  salt,  then  chlorine  water  added  drop  by  drop,  and 
the  whole  agitated,  the  disulphide  will  acquire  a  yellow  or  yellowish- 
brown  color  without  a  violet  tint. 

If  diluted  sulphuric  acid  be  dropped  upon  cruehed  crystals  of  the 
salt,  they  should  not  at  once  assume  a  yellow  color  (absence  of  bromate). 
If  1  gm.  of  the  salt  be  dissolved  in  10  cc  of  water,  some  gelatinized 
starch  added,  and  then  a  few  drops  of  chlorine  water  be  carefully  poured 
on  top,  no  blue  zone  should  make  its  appearance  at  the  line  of  contact 
of  the  two  liquids  (absence  of  iodide).  On  adding  to  1  gm,  of  the  salt, 
dissolved  in  20  c.v.  of  water,  5  or  6  drops  of  test-solution  of  nitrate  of 
barium,  no  immediate  cloudiness  or  precipitate  should  make  its  appear- 
ance (limit  of  sulphate).  If  3  gm.  of  the  well-dried  salt  be  dissolved  in 
distilled  water  to  make  100  c.c,  and  10  c.c.  of  this  solution  be  treated 
with  a  few  drops  of  test>-solution  of  bichromate  of  potassium,  aad  then 
volumetric  solution  of  nitrate  of  silver  be  added,  not  more  than  25.7 
c.c.  of  the  latter  should  be  consumed  before  the  red  color  ceases  to  dis- 
appear on  stirring  (absence  of  more  thau  3  per  cent,  of  chloride). 

1  gm.  of  the  powdered  and  dried  salt,  when  completely  precipitated 
by  nitrate  of  silver,  yields,  if  perfectly  pure,  1.579  gm.  of  dry  bromide 
of  silver. 

MonobroTtiaied  Camphor.     C,^„BiO  =  230.8.     U.  S.  P. 

Thirteen  ounces  of  camphor  in  small  pieces  are  taken,  and  as  much 
placed  in  the  neck  of  a  quart  retort  as  will  fill  it;  the  remainder  is  put 
into  the  body  of  the  retort,  and  twelve  ounces  of  bromine  are  added  in 
portions  of  from  two  to  four  ounces  at  a  time,  the  lai^r  portions  being 
used  at  first.  The  neck  of  the  retort  is  inclined  upwards,  so  that  any 
liquid  which  condenses  therein  Avill  flow  back  into  the  retort.  To  the 
neck  of  the  retort  a  tube  is  attached,  which  is  inserted  in  a  Iwttle  so  as 
to  pass  just  below  the  cork.  A  second  tube  is  bent  twice  at  right  angles 
and  readies  nearly  to  the  bottom  of  the  bottle,  and  the  other  end  ex- 
tends into  an  open  bottle  containing  eight  ounces  of  water,  in  which  an 
alkali  is  dissolved  for  the  absorption  of  the  hydrobromic  acid. 

After  the  reaction  has  taken  place,  the  dark  oily  liquid  becomes  paler, 
and  the  monobromated  camphor  in  purilied  by  crystallizing  from  petro- 
leum benzine.  Further  particulars  may  be  obtained  by  consulting  a 
paper  by  Prof.  J.  M.  Maiscli  in  Anter.  Jotim.  of  Phnrm.  for  1872,  p. 
337.  It  is  used  in  doses  of  one  or  two  grains,  frequently  repeated,  in 
cases  of  infantile  convulsions.  It  has  also  been  used  in  hysteria,  h^d- 
ache,  and'delirinm  tremens. 

Colorless,  prismatic  needles  or  scales,  permanent  in  the  air  and  unaf- 
fected by  light,  having  a  mild,  camphoraceous  odor  and  taste,  and  a 
neutral  reaction.  Almost  insoluble  iu  water;  freely  soluble  in  alcohol, 
ether,  chloroform,  hot  benzin,  and  fixed  oils ;  slightly  soluble  in  glycerin. 
When  heated.  Monobromated  Camphor  slowly  voktilizes ;  at  65°  C. 
(149°  F.)  it  melts,  and  may  be  sublimed  at  a  slightlv  higher  tempera- 
tiure.  At  274°  C,  (525°  F.)  it  boils  and  is  conipletelv  volatilized  with 
partial  decomposition.     If  boiled  with  test>solution  of  nitrate  of  silver, 
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it  18  deoompoeed  and  yieldfi  bromide  of  ralver  amounting  to  81.2  per 
cent,  of  the  weight  of  Monobromated  Camj^or  taken.  It  is  soluble, 
without  decomposition,  in  oold,  concentrated  sulphuric  acid,  and  will 
again  separate  unaltered,  if  die  solution  be  poured  into  water. 

Bromide  of  Sodium.     NaBr  =  102.8.     U.  S.  P. 

Sromide  of  Sodium  should  be  kept  in  well-stopped  bottles. 

This  salt  is  prepared  from  bromide  of  ammonium  oy  adding  an  equiva- 
lent quantity  of  caustic  soda  or  carbonate  of  sodium.  The  solution 
yields  on  evaporation  eight  molecules  of  the  anhydrous  salt ;  at  low 
temperatures  it  crystallizes  in  hexagonal  tables  containing  two  molecules 
of  water.  Its  dose  is  about  15  per  cent,  less  than  that  of  bromide  of 
potassium,  ranging  from  5  to  40  grains.     Its  laste  is  that  of  common  salt. 

Small,  colorless  or  white,  monocHnic  crystals,  or  a  crystalline  powder, 
permanent  in  dry  air,  odorless,  having  a  saline,  slightly  bitter  taste,  and 
a  neutral  or  faintly  alkaline  reaction.  Soluble  in  1.2  parts  of  water, 
and  in  13  parts  of  alcohol  at  15°  C.  (59°  F.) ;  in  0.5  part  of  boiling 
water,  and  in  11  parts  of  boiling  alcohol.  When  heated  to  a  dull  red 
heat,  it  is  slowly  volatilized  without  decomposition.  A  fragment  of  the 
salt  imparts  to  a  non-luminous  flame  an  intense  yellow  color,  not  appear- 
ing more  than  transiently  red  when  observed  through  a  blue  glass.  If 
disulphide  of  carbon  be  poured  into  a  solution  of  the  salt,  then  chlorine 
water  added  drop  by  drop,  and  the  whole  agitated,  the  disulphide  will 
acquire  a  yellow  or  yellowish-brown  color  witliout  a  violet  tint. 

If  diluted  sulphuric  acid  be  dropped  on  a  portion  of  the  salt,  the 
latter  should  not  at  once  assume  a  yellow  color  (absence  of  bromate).  If 
1  gm.  of  the  salt  be  dissolved  in  10  c.c.  of  water,  some  gelatinized  starch 
added,  and  then  a  few  drops  of  chlorine  water  be  carefully  poured  on 
top,  no  blue  zoue  should  make  its  appearance  at  the  line  of  contact  of 
the  two  liquids  (absence  of  iodide).  Ou  adding  to  1  gm.  of  the  salt  dis- 
solved in  20  c.c.  of  water,  5  or  6  drops  of  test^solution  of  nitrate  of 
barium,  no  immediate  cloudiness  or  pi-ecipitate  should  make  its  appear- 
auce  (liidit  of  sulpliate).  If  3  gm.  of  the  well-dried  salt  be  dissolved 
in  distilled  water  to  100  cc,  and  10  c.c.  of  this  solution  he  treated  with 
a  few  drops  of  test^-solutiou  of  bichromate  of  potassium,  and  then  volu- 
metric solution  of  nitrate  of  silver  be  added,  not  more  than  29,8  c.c.  of 
tlie  latter  should  be  consumed  before  the  red  color  ceases  to  disappear  ou 
stirring  (absence  of  more  than  3  per  t«nt.  of  chloride). 

One  gm.  of  the  salt,  when  completely  precipitated  by  nitrate  of  silver, 
yields,  if  perfectly  pure,  1.824  gm,  of  dry  bromide  of  silver. 

Liquor  Fern  Sromidi. 
This  preparation  was  introduced  to  notice  by  Dr.  Gillespie,  of  Free- 
port,  Armstrong  Co.,  Pa.,  who,  besides  being  a  practitioner  of  medicine, 
IS  engaged  in  the  bromine  manufacture  iu  connection  with  the  salt 
springs  near  that  place.  Dr.  G.  recommends  this  solution  very  highly 
as  a  tonic  alterative,  and  it  has  been  successfully  used  by  numerous 
other  practitioners.  It  is  made  by  macerating  iron  filings  with  bromine 
under  water  till  they  have  oombined,  an  excess  of  bromme  beuig  used. 
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The  solution,  as  made  by  Dr.  Gillespie,  is  given  in  the  doae  hlv  to  x, 
three  times  a  day,  increased  to  "Lxxv. 

PnosPHORrs.    P  ^  31. 

Phosphorus  has,  ever  since  its  discovery  in  1669,  been  r^arded  as  a 
substance  of  considerable  interest,  though  until  our  time  little  used  in 
the  arts,  and  to  meet  only  limited  and  unusual  indications  in  medicine ; 
its  manufacture  has,  of  latter  years,  received  a  great  impulse  from  its 
use  in  the  odorless  matches  now  so  extensively  introduced.  Phosphorus 
exists  in  the  mineral,  vegetable,  and  animal  kingdoms  variously  com- 
bined, the  phosphates  of  calcium,  lead,  iron,  copper,  and  manganese 
being  its  principal  native  mineral  compounds.  Phosphate  of  calcium, 
potassium,  and  iron,  and  free  phosphoric  acid  are  extensively  diffiiscd  in 
plants,  and  from  these  sources  it  is  fumishe<l  as  a  constituent  of  animal 
tissues.  The  bones  of  animals  contain  a  lai^  pi-oportlon  of  triphosphate 
of  calcium,  CasP^Os,  and  are  used  for  the  preparation  of  phospnoric  acid 
and  phosphorus.  The  albuminous  and  fibrinous  tissues,  "proteine  com- 
pounds," and  the  brain  contain  the  element  phosphorus,  though  in 
minute  quantity  and  in  an  uncertain  state  of  combination.  This  element, 
as  is  well  known,  is  a  constituent  in  animal  excrements,  and  especially 
in  urine;  it  is  dlflnsed  in  the  air,  combined  with  hydrogen,  and  is  a 
very  important  ingredient  in  a  certain  class  of  manures.  Within  the 
last  decade,  there  is  perhaps  no  remedy  which  has  been  employed  more 
fretjuently  than  this,  not  only  in  its  compounds  with  other  agents,  but 
in  a  free  state  combined  with  other  remedies;  this  is  especially  the  case 
in  the  form  of  pills  and  elixirs.  Under  their  appropriate  head,  these 
combinations  wdl  be  noticed. 

Preparation  and  Properties. — Phosphorus  is  obtainable  from  bones, 
by  calcining,  treating  with  oil  of  vitriol,  then  subliming  with  charcoal, 
and  purified.  The  phosphorus  is  thus  collected,  and,  being  cast  into 
moulds,  is  found  in  commerce  nearly  colorless,  in  translucent  or  white 
cylimlcrs,  having  a  peculiar,  almost  waxy  consistence.  It  is  l)iminous 
in  the  dark,  from  forming  phosphorous  anhydride  (PjOj),  and  is  kept 
under  water  to  prevent  gradual  oxidation,  and  to  guaixl  against  accident 
fi-om  its  i-eady  inflammability.  When  freshly  cut  it  has  an  odor  remind- 
ing of  garlic,  but  this  is  overcome  under  oi-diuary  conditions  by  the  odor 
of  ozone  already  referred  to.  It  should  be  handled  with  care,  and  not 
intrusted  to  chiltlren,  who  frequently  procure  it  for  ex|Terimeut,  \vithout 
due  precaution.  Its  sp.  gr,  is  1.8.  Melting  point,  110°  F.  It  is  solu- 
ble in  ether,  oils,  naphtha,  and  bisulphide  of  carbon,  but  not  in  water  or 
alcohol.  It  is  readily  powdere<l  by  fusion  in  a  vial  or  flask  of  moder- 
ately warm  water  or,  preferably,dilutcdalcohol,and  shaking  up  as  it  cools, 

Phosphoras,  when  taken  internally,  enters  the  circulation,  imparts  to 
the  breath,  urine,  and  sweat  a  garlic  smell,  and  makes  these  secretioiM 
luminous  in  the  dark ;  it  is  absorbed  by  tlie  skin,  and  after  its  solution 
in  a  fixed  oil  has  been  rubbed  upon  the  stomach,  all  the  exhalations  are 
luminous. 

Although  possessed  of  veiy  enei-getic  properties,  phosphorus  is  fre- 
quently employed  internally.     In  small  doses  it  acts  as  a  stimulant, 
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diuretic,  aod  diaphoretic ;  in  larger  doses,  one  grain  and  more,  as  a  cor- 
rosive poison ;  ether  and  fixed  oils,  In  which  phosphorus  is  soluble, 
increase  and  hasten  its  action.  £xtemally,  in  the  form  of  linimeat,  it 
has  been  employed  with  marked  siuxcsh  iu  severe  rheumatism,  gout,  ajid 
aimiUr  auctions.     Great  caution  is  neoesgaiy  in  its  use. 

Hal  phosphorus  is  an  allotropic  variety  which  is  very  difiereot  from 
the  foregoing  in  many  of  its  properties ;  it  is  not  poisonous,  but  may  be 
administered  in  considerable  doses.  If  the  ordinary  kind  is  kept  for 
several  days  at  a  temperature  between  465°  to  480°,  red  phosphorus  is 
found  at  the  bottom  of  the  vessel,  while  the  supernatant  mass  is  a 
mixture  of  both  varieties,  from  which  the  ordioary  kind  may  be 
extracted  by  bisulphide  of  carbon, 

Red  phosphorus  is  much  leas  inflammable,  fusible,  and  luminous 
than  the  ordinary  kind ;  in  the  presence  of  moisture  and  oxygen  it  is 
gradually  oxidized  to  an  acid  liquid,  but  without  phosphorescence ;  after 
having  been  so  oxidized,  it  appears  not  to  be  convertible  into  the  translucent 
or  ordinary  kind.  Phosphorus  dissolved  in  cod-liver  oil,  or  dissolved 
in  ether  and  mixed  with  a  fixed  oil,  is  not  unfrequently  prescribed  with 
a  view  to  repair  the  waste  of  nerve  tissue ;  the  dose  under  these  circum- 
stances may  t>e  oue-thirtieth  of  a  grain.  A  pill  of  phosphorus  is  also 
made,  preferably  by  dissolving  it  in  a  melted  fat,  and  afterwards  protect- 
ing the  pills  by  gelatine  or  other  suitable  coating ;  but  great  care  is  neces- 
sarv  in  giving  so  powerful  a  remedy. 

Black  phosphorus  is  anotlier  allotropic  variety,  sometimes  obtained 
by  the  repeated  distillation  of  the  ordinary  kind,  but  more  recently  pre- 
pared by  heating  phosphorus  with  a  minute  quantity  of  mereuiy,  from 
which  it  may  be  separated ;  it  ia  more  volatile  than  normal  phosphorus, 
and  is  insoluble  in  bisulphide  of  carbon. 

The  application  of  physiological  science  to  the  theory  and  practice  of 
medicine  nas  recently  given  rise  to  numerous  experiments  upon  the 
usefulness  of  phosphorous  compounds,  as  nutritive  tonics  designed  to 
remedy  abnormal  conditions  of  the  secretions,  and  to  supply  the  elements 
wasted  in  disease. 

Tests. — To  defect  impurities  in  phosphorus,  it  is  best  to  oxidize  it  by 
nitric  acid ;  antimony  then  remains  undissolved,  while  arsenic,  lead, 
bismuth,  copper,  and  iron  may  be  detected  by  their  various  tests ;  arsenic 
mil  produce  a  yellow  precipitate  with  sulphuretted  hydrc^n ;  any 
sulphur  present  has  been  converted  into  sulphuric  acid,  with  whim 
nitrate  of  baryta  causes  an  insoluble  precipitate.  The  m^als  are  left 
behind  when  phosphorus  is  purified  by  dissolving  it  in  bisulphide  of 
carbon ;  snlphur  is  not  detected  in  this  wav,  but  if  pieces  of  phosphonis 
are  just  covered  with  water,  sulphurette<l  hvdn^n  will  be  emitted, 
which  produces  a  black  color  with  acetate  of  lead. 

The  late  Prof.  Samuel  Jackson,  of  the  Chair  of  Institutes  in  the 
University  of  Pennsylvania,  whose  prt^ressive  ideas  have  had  consider- 
able influence  upon  the  methods  of  practice  pursued  in  this  countr)-,  vras 
for  ten  or  fiAeen  years  in  the  habit  of  prescribing  certain  preparations 
containing  the  phosphates  of  calcium,  iron,  sodium,  and  potasRium,  in 
the  treatment  of  ausemic  and  other  low  forms  of  disease.  The  iiopularitj- 
reached  by  these  preparations  has  led  to  the  extensive  introduction  of 
other  remedies  prepared  on  the  same  principles,  and,  subse<iuently,  the 
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announcement  by  Dr.  J.  Francis  Churchill,  of  Paris,  of  important  prop- 
erties in  the  bypophoephites,  in  which  phosphorus  is  loosely  combinra, 
adapting  these  to  the  treatment  of  phthisis,  has  led  to  their  widespread 
employment  These  salts  are  described  under  the  heads  of  their  eeveral 
metallic,  alkaline,  and  earthy  bases. 

Oieum  Phosphoraium,  U.  S.  P.     {Phosphorated  OU.) 

Phosphorue,  one  part 1 

Stronger  ether,  nine  parts 9 

Eipreeeed  oil  of  almond,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Introduce  a  sufficient  quantity  of  expressed  oil  of  almond  into  a  flask, 
heat  it,  on  a  saod-bath,  to  250°  C.  (482°  F.),  and  keep  it  at  that  tem- 
perature for  fifteen  minutes.  Then  allow  it  to  cool,  and  filter  it.  Put 
ninety  (90)  parte  of  the  filtered  oil,  together  with  the  phosphorus,  pre- 
viously well  dj'ied  by  blotting-paper,  into  a  dry  bottle  capable  of  holdine 
somewhat  more  than  one  hundred  (100)  parts,  insert  the  stopper  and 
heat  tbe  bottle  in  a  water-bath  until  the  phosphorus  melts,  agitate  it 
until  the  phosphorus  is  dissolved,  allow  it  to  cool,  and  -add  the  ether. 
Lastly,  transfer  the  solution  to  small,  glass-stoppered  ^Is,  which  should 
be  completely  filled,  and  kept  iu  a  cool  and  dark  place. 
Phosphorus  combines  in  four  proportions  with  oxygen : — 

Phoaphoric  acid,  H,PO,  (three  inodificatlonB).     (See  Mineral  Aeida.) 
Fhofphorous  acid,  H,POr     Bt  gmdual  oTidation  of  phoepboma  in  the  atmosphere. 
Hypouhoinihoroua  a^id,  H.POr      By  the  decomposiliuD  of  the  phoHphuret  of  an  . 
alkaline  earirby  water. 

PhosphoroiiB  suboxide,  PjO.     By  tbe  oxidation  of  phosphorus  under  water. 

The  existence  of  the  last-named  compound  is  denied  by  some  chemists, 
who  assert  it  to  be  identical  with  amorphous  (red)  phosphorus. 

SULPHUB  AND   ITS   PbEPAHATIONS. 

Sulphur  Bublimatum.     Sublimed  sulphur.      Yellow  crystalline  powder.     Dose,  gi.  z 

Sulphur  lotum.    AVashed  sulphur.     Dose,  e^.  x  to  ^ij. 
Sulphur  prjeeipitatum.    A  light  and  ven-  fine  powder.     Doee,  gr. 
Sulphuris  iodidum.  IS,     Blackish  crystalline  masses,  used  In  ointi   . 
Carbonei  bisulphidum  CS,.     A  highly  refniclive  liquid,  having  a  strong  odor.    Sp. 
gr.  1.2T2.     Used  as  a  solvent. 

Sulphur Sub!imatttm,\J. S.P.  8  =  32.  {Flowers o/ Suljihur, SabUmed.) 
Sulphur  is  a  verv'  abundant  substance  in  the  mineral  kingdom,  existing 
in  combination  with  the  metals,  as  sulphides  or  sulphurets  and  sulphates. 
Vii^n  sulphur  is  a  native,  tolerably  pure  form,abundant  in  Naples,  Sicily, 
and  the  Roman  State*,  from  whence  it  is  imported.  Large  quantities  are 
also  obtained  from  California  and  Nevada.  By  fusion,  and  running  into 
moulds,  roll  sulphur  or  rolled  brimstone  is  prepared,  while  flowers  of  sul- 
phur is  the  result  of  subliming  and  condensing  it  in  suitable  chambers. 
Sulphur  ha.s  a  characteristic  yellow  color,  sp.  gr.  L98  ;  it  is  without 
taste  and  without  odor,  entirely  volatilized  by  heat,  and  combustible, 
burning  with  a  blue  color,  yielding  sulphurous  acid  gas  (SO,),  which 
is  a  powerful  disinfectant  and  bleaching  agent. 

Flowers  of  sulphur,  or  sublimed  sulphur,  is  a  crj-stalliue  powder,  erf" 
a  hm^  and  grittj-  character ;  whuUy  insoluble  in  water,  alcohol,  and 
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ether ;  soluble  in  oil  of  turpentine  with  the  aid  of  heat ;  it  is  the  fortu 
of  sulphur  much  administered  as  an  alterative  and  laxative  remedy  in 
small  doses ;  being  absorbed,  it  enters  the  circulatiom,  and  is  given  off 
from  the  altin  as  sulphuretted  hydrogen.  Externally,  it  is  used  as  a 
slight  etimulaot  to  the  skin,  and  has  the  power  of  destroying  the  acania 
scabiei,  or  itch  insect,  for  which  it  ia  popularly  known  as  a  remedy. 

Dose,  as  au  alterative,  gr.  x  to  5bs  ;  as  a  la^tive,  5ss  to  5iji  alone  or 
combined  -mib  bitartrate  of  potassium. 

Sulphur  Zotum,  U.  S.  P.     { Washed  Sulphur.) 
This  is  now  directed  to  be  prepared  by  adding 


12  parte. 
12     " 


with  which  one  part  of  water  of  ammonia  has  been  added,  digesting 
three  days,  with  occasional  stirring.  Twelve  parts  more  water  are  to  be 
iulded,  tie  mixture  put  on  a  musuD  strainer  and  washed  till  no  precipi- 
tate occurs  upon  the  addition  of  chloride  of  barium.  Then  allow  it  to 
drain,  press  the  residue  strongly,  dry  it  with  a  gentle  heat^  and  paaa 
through  a  No.  30  sieve. 

Sulphur  JhfBcipitatum,  U.  S.  P.    (Precipitated  Sulphur,  Miik  ofSuiphur, 
LaeStdjJmr.)    8=32. 

Sublimed  sulphur 100  parte. 

Lime 50     " 

Hydrochloric  acid,  water,  each  a  eufficient  quantity. 

Slake  the  lime,  and  make  it  into  a  uniform  mixture  with  500  parts 
of  water.  Add  the  sulphur,  previously  well  dried  and  sifted,  mix  well, 
add  1000  parts  of  water,  and  neat  the  mixture  to  boiling  over  a  fire  for 
one  hour,  stirring  constantlv,  and  replacing  the  water  lost  \^  es-apora- 
tion.  tbver  the  vessel,  allow  the  contente  to  cool,  pour  off  the  clear 
BolutioAs,  filter  the  remainder,  and  to  the  united  liquids  add,  gradu- 
ally, hydrochloric  acid,  pre^HousIy  diluted  with  an  equal  volume  of 
water,  until  the  liquid  is  nearly  neutralized,  still  retainiug,  however, 
an  alkaline  reaction.  Collect  the  precipitate  on  a  strainer,  and  wash  it 
with  water  until  the  washings  are  tasteless.   Then  dry  it  with  a  gentle  heat. 

A  very  fine,  yellowish-white  amorphous  powder,  odorless  and  almost 
tasteless,  insoluble  in  water  or  in  alcohol,  out  completely  soluble  in  s 
boiling  solution  of  soda,  or  in  disulphide  of  carbon.  By  heat  it  is  com- 
pletely volatilized. 

Water  agitated  with  it  should  not  redden  blue  litmus  paper  (absence 
of  free  acid).  If  precipitated  sulphur  be  boiled  with  diluted  hydrochloric 
acid,  the  liquid  littered  and  the  filtrate  divided  into  two  portions,  one 
portion  should  not  be  precipitated  by  test  solution  of  chloride  of  barium, 
and  the  other  portion  should  not  be  rendered  more  than  slightly  turbid 
by  test-solution  of  carbonate  of  ammonium,  with  excess  of  water  of 
ammonia  (abseuee  of  sulphate  of  calcium). 

When  digested  successively  with  water,  hydrochloric  acid,  and  water  of 
ammonia,  these  liquids,  after  filtration,  should  leave  no  residue  (abseaoe 
of  alkalies,  alkaline  earths,  or  sulphide).  If  precipitated  sulphur  be 
digested  with  twice  its  weight  of  water  of  ammonia,  and  the  mixture 
filtered,  the  filtrate,  after  being  supersaturated  with  hydrochloric  acid, 
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should  remain  unaltered  (abeence  of  arsenious  sulphide),  nor  should  a 
precipitate  make  its  appearance  on  passing  hydrosulphuric  acid  through 
the  filtrate  (absence  of  araenious  acid). 

Very  considerable  quantities  are  consumed  in  the  preparation  of  hair 
dressings,  in  n'hich  it  is  generally  combined  vrith  acetate  of  lead,  and, 
by  supplying  the  deficiency  of  sulphur  in  hair  which  has  become  white 
or  gray,  aids  in  restoring  its  color.     Dose,  the  same  as  the  foregoing. 

Su(phurl«  lodidum.     SI,  =  158.3.     {Buiulphuret  of  Iodine.) 

Take  of  Iodine Jiv. 

Washed  sulphur 3j. 

Rub  the  iodine  and  sulphur  tt^ther  in  a  glass  or  [WPcelain  mortar 
till  th^'  are  thoroughly  mixed.  Put  the  mixture  into  a  matrass,  dim: 
the  orifice  loosely,  and  apply  a  gentle  heat,  so  a.-^  to  darken  the  mass  with- 
out melting  it.  AVhen  the  color  has  be<>ome  uniformly  dark  throughout, 
increase  the  heat  so  as  to  melt  the  iodide,  then  incline  the  matrass  in 
different  directions,  in  order  to  return  into  the  mnss  the  portions  of 
iodine  which  may  have  condensed  on  the  inner  surface ;  lastly,  allow 
the  yessel  to  cool,  break  it,  and  put  the  iodide  into  bottles,  \vhieh  are  to 
be  well  stopped. 

A  suitable  yessel  for  a  small  operation  is  a  test-tube,  or  a  common, 
cheap  bottle  slinuld  l)e  selected,  thin  at  the  bottom.  The  iodide  U  in 
grayish-black,  radiated  crj-stalline  masses,  in  odor  reminding  of  iodine, 
staining  the  .skin  yellow,  verj- soluble  in  disulphide  of  carbon.  Alcohol 
and  ether  dissolve  out  the  iodine  and  leave  the  sulphur.  It  is  entirely 
volatilized  by  beat,  the  iodine  pas.sing  off  first;  soluble  in  60  parts  of 
glycerine ;  insoluble  in  water,  but  decomixwed  when  boiled  with  it.  If 
100  parts  of  iodide  of  sulphur  be  thoroughly  boiled  with  water,  all  the 
iodine  will  escape,  and  altout  20  jiarts  of  sulphur  will  remain. 

Internally,  this  is  rarely  or  never  prescribed,  but  it  is  much  used  in 
tlie  form  of  ointment  applied  to  chronic  aud  obstinate  skin  diseases. 

Chrboiiei  Bi»ulphidim,V.S.P.  {Btsvlpkidi- of  Carbon.)  CSj  =  76. 
Disn/jtliide  of  O'rbon,. 
This  is  prei)are<l  by  passing  vapor  of  sulphur  over  charcoal  heated  to 
redness  in  ost-iron  (ylindei-s.  It  is  purified  by  repeated  washings  with 
water,  digestion  on  quicklime  for  twenty-four  hours,  and  distilling  it 
into  a  ves.sel  containing  a  large  quantity'  of  copper  turnings.  A  clear, 
colorless,  highly  refractive  liquid,  verj'  diffusive,  having  a  strong  char- 
acteristic odor,  a  sharp  aromatic  taste,  and  a  neutral  reaction,  insoluble 
in  water,  soluble  in  alcohol,  ether,  chloi-oform,  fixed  and  volatile  oib. 
Sp.  gr.  1.272.  It  vaporizes  abundantly  at  ordinarj-  tcm]teratnres,  is 
highly  inflammable,  boils  at  4G°  C,  and  burns  with  a  blue  flame,  pro- 
ducing carbonic  and  sulphurous  acids.  It  should  not  change  the  color 
of  blue  litmus  jiaper  moistened  with  water  (absence  of  sulphurous  acid). 
A  portion  evawrated  spontaneously  should  not  leave  any  residue  (alisenee 
of  sulphur),  rest-solution  of  acetate  of  lesid  agitated  with  it  should  not 
be  blackened  (absence  of  hydrosulphuric  acid).  When  lu^  internally 
it  acts  as  a  dififusible  stimulant.  It  is  largely  used  in  the  arts  as  a  solvent, 
csiK-cially  for  fatty  bodies,  siiljihur,  phosphorus,  bmniine,  and  iodine. 
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ON  THE  UfOBGAyiC  ACIDS. 


A 


LL  the  inorganic  acids  employed  in  pharmacy  are  compounds  rich  in 
_  _  oxygen,  wiUi  the  exception  of  hydriodic,  hydrochloric,  hydrobromic, 
and  hydrosulphuric,  in  all  of  whioh  that  element  is  wanting.  The 
oxides  formeAy  called  by  chemists  acids  are  now  termed  anhydrides ; 
the  name  add  being  applied  to  their  combination  with  water. 

Acids  usually  have  a  sour  taste,  change  the  blue  color  of  litmus  to 
red,  and  affect  other  vegetable  colors  similarly ;  with  alkalies,  whether 
v^etable  or  mineral,  they  form  neutral  salts,  in  which  the  properties  of 
both  the  ingredients  are  measurably  lost,  while  new  properties  are  ac- 
quired. They  also  unite  with  the  proper  metals,  forming  a  great  variety 
of  valuable  compoands,  which  frequently  exhibit  slightly  acid  reactions 
and  usually  retain  the  peculiarities  of  the  metal  from  which  they  are 
prepared,  modified  by  the  nature  of  the  acid  ingredieot. 

The  names  of  the  mineral  acids  formed  from  the  same  element  vary 
in  their  terminations  according  as  the  number  of  equivalents  of  oxj-gen 
they  contain  is  high  or  low :  thus,  sulphuric  acid,  HjSO„  sulphurmw 
acid,  HjSO,,  Nitric,  HNO,,  XitroiM,  HSO,,  Phosphoric,  H,PO^.  Phos- 
phoroiM,  HjPO,,  Hypophosphorous,  H,POj,  the  degree  of  acidification 
being  marked  by  Uie  terminations  ic  and  oits,  and  further  by  hypo, 
which  indicates  me  acid  containing  less  oxygen  than  that  to  which  its 
name  allies  it,  or  per  or  hyper,  -ii'hich  indicates  a  higher  oxidation. 

The  strong  acids  act  upon  cork,  and  sliould  be  kept  in  ground-stop- 
pered bottles,  which,  as  made  of  extra  strength,  of  green  glass,  (ffe 
called  acid  bottles.  Unless  the  stopper  and  neck  are  very  well  ground 
and  fitted  to  each  other,  they  require  to  be  cemented  or  luted  ti^ther 
to  prevent  the  escape  of  the  acid ;  this  may  be  done  by  warming  the 
stopper  in  the  flame  of  a  spirit  lamp,  and  inseiting  it  in  the  neck  of  the 
bottle  till  the  two  surfaces  are  dried  and  warmed,  then  coating  it  with 
a  thin  stratum  of  melted  wax,  and  inserting  it  securely  in  its  place,  and 
tying  it  over  with  kid  or  bladder.  The  more  common  mineral  acids 
are  found  in  commerce  of  three  qualities ;  the  commonest  and  cheapest, 
used  for  manufacturing  purposes,  the  medicinally  pure,  M.  P.,  and  the 
chemically  pure,  C  P.  The  use  of  the  latt«r  is  chiefly  in  anatvsis. 
The  specific  gravity  furnishes  a  ready  means  of  testing  the  strength  of 
the  liquid  acids,  and  the  Pharmaoopceia  indicates  this  with  precision  iu 
each  case. 

The  mineral  acids  generally  belong  to  the  cUiss  of-  tonics  with  re- 
frigerant and  astringent  properties.  Externally,  they  are  caustic,  and 
require  to  be  applied  with  care,  as  many  know  from  experience  who 
have  used  them,  nitric  acid  especially,  for  warts.  Nitric  acid  is  also 
used  as  an  alterative  in  syphilitic  and  other  forms  of  disease,  and  oitro- 
muriatic  acid  for  its  eSect  upon  the  liver  in  hepatic  diseases. 

Acids  are  apt  to  injure  the  teelh,  upon  which  tliey  also  produce  a 
very  unpleasant  and  characteristic  sensation.     To  obviate  tliis  iu  taking 
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them,  they  should  be  largely  dilated,  and  should  be  sucked  through  a 
small  glass  tube,  which  may  be  made  by  scratchiug  a  piece  of  the  tube 
sold  in  the  shops  with  a  file ;  this  enables  the  operator  to  break  it  at 
the  point  required,  aud  then,  by  heating  the  shmi)  broken  edges  over 
an  alcohol  or  gas  flame  till  the  glass  melts,  a  rounded  edge  is  Im. 

One  of  the  most  important  facte  in  connection  with  the  strong  mineral 
acids  is  their  occasional  use  accidentally,  or  for  suicide,  in  poiaonous 
doses.  They  are  among  the  most  powerful  of  poisons,  owing  to  their 
corrosive  properties  producing  the  most  painful  and  dangerous  symp- 
toms. The  best  antidotes  are  laige  drftught^  of  alkaline  and  otly 
liquids ;  the  alkali  to  neutralize  the  acid,  and  the  oil  to  obtutid  its  action 
upon  the  delicate  mucous  surfaces.  Frequently  the  most  ready  resort 
on  such  emergencies  is  soap,  which  should  be  made  into  a  very  strong 
solution  and  given  ad  libHum. 

Of  the  mineral  acida,  the  following  are  Ttsed  in  medidne,  and,  excq>t 
those  in  italics,  are  officinal  in  the  XJ.  S.  Pharmaeopeeia  of  1880 : — 

SijUabaa  of  Inorganic  Adda. 


Name. 

Compodtlon. 

8p.gr. 

DOM. 

Add.  MBeniomim    .       .        . 

m.  :    :    :    ;    : 

Gr.A. 

"     boricum 

1.479 

Qr.itoixx. 

"      corteniCTiin     . 

"     chlorohydrocj-anicum   . 
"     chromicum   . 

Eitertially. 

Caustic 

CtO,  deep  ted  cryslals    . 
Liquid  HI  +  water 

"     hydriodiam  .        .        . 

1.112 

m,  X  to  1X1. 1 

10  p«r  ct.  HBr,  90  per  ct.  HA 

1.077 

"l  I  to  5j.     1 

"     bydrochloricum  (mu- 

naticum,       Phann. 

31.9  Ha  to  88.1  H,0      .        . 

1.180 

?tV,iii  toixv.j 

1870)      _  . 

1 

turn       (muriaticum  1 
dilutum,       Pharm. 

1870)         .        . 

6  parts  add  to  13  part*  water  . 

1.049 

m,  Ti  to  xxxJ 

Gaeeoiis  H^  in  wlution  . 

As  a  ttst.        ' 

H,PO,  +  laq. 

1.228 

in,  IV  to  III. 

"      nitricum 

(  69.4  per  cl.  HKO,  to  30.6  1 
I     per  ct.  water    .        .       / 

1.420 

Tn,  i  to  iy. 

«        dilutum  .        . 

1  part  acid  to  6  parta  water     . 

1.059 

nViiitoiiT. 

"     nitroliydrochloricuni 
(nitro  -  muriaticuiD, 
Pharm,  1870)       . 

(  Nitnc  acid  4  parts  bvdro- ) 
(      chloric  add  15  pans.        / 

... 

iH,mtov. 

"     nitroh  vdrochlo  r  i  c  u  m 
diluium     (nitromu- 
riaiicum      dilutum, 
Pharm.  1870)     . 

(  Nitric  add  4  parts,  hydro-  1 
\      chloric    add    15    parts,  \ 
{.     water  76  parts  .                ) 

nj,  V  to  XX. 

"     nilro^itrie    .        . 

2  HN0,+3  H,0+N,0,  .       . 

tl\,itoiv. 

50  per  ct.  H,PO.     .        .       . 

1.347 

Git  iij  to  Y. 

■'                  "              dilutum 

a  parts  add  to  8  parts  water    . 

1.057 

m,  X  to  XXX. 

Externally. 

{^«f*HO    "'^*  +  ^P*'} 

1.840 

"                "         dilutum      , 

1  part  add  +  9  parte  water      . 
1  200  parts  add  and  oil  cin- 1 
\      namon,  tinct.  ginger,  al-  [ 
(      cohol  to  1000  parts   .       J 

1.067 

It\,XVtOIIX. 

"                "         aromaticum 

.996 

nj,  xYtozxx. 

3.5  per  ct.  HO, +  96.5  water    . 

1.022 

External  use. 
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Acidum  Chrbonicum.     COj  ^  44. 

This  acid  ordinarily  exists  as  a  gas,  though  capable  of  being  liquefied 
and  even  reduced  to  a  solid  form  by  pressure.  It  is  an  invariable  con- 
stituent of  the  atmosphere,  being  exhaled  from  the  lungs  of  animals  and 
given  off  from  fermenting  saccharine  liquids  and  from  the  combustion 
of  carbonaceous  fuel.  It  is  artificially  procured  by  the  decomposition 
of  carbonates  by  any  of  the  strong  acids ;  chalk  and  marble  dust,  car- 
bonates of  calcium,  are  the  two  principal  minerals  employed  for  the 
puqiose,  and  sulphuric  or  muriatic  acid  is  selected  for  cheapness  and 
availability.  The  application  of  heat  is  unnecessary,  the  gas  easily 
escaping  with  effervescence.  It  should  be  passed  through  a  vessel  of 
water  to  deprive  it  of  any  soluble  irapurity.  This  gas  extinguishes 
flame,  does  not  support  animal  life,  and  is  distinguished  by  rendering 
lime-water  turbid  in  consequence  of  converting  the  hydrate  of  lime  in 
solution  into  the  insoluble  carbonate.  The  specific  gravity  of  this  gas 
as  corapare<l  with  hydrogen  gives  its  combining  number  44,  compared 
with  atmospheric  air  it  is  1.629  (53  per  cent,  heavier  than  the  air). 
Cold  water  dissolves  rather  more  than  an  equal  volume  of  this  gas,  and 
the  solution  sparkles  when  decanted.  The  moat  important  uses  of  car- 
Ixinic  acid  to  the  manufacturing  pharmacist  are  in  the  preparation  of 
the  bicarbonates  of  sodium  and  potassium  and  of  carbonic-acid  water, 
misnamed  soda  water. 

A(pia  AcUU  Oarbonici. 

This  preparation  has  been  dismissed  from  the  pharmacopoeia  in  the 
late  revision ;  it  was  directed  to  be  made  by  throwing  into  a  receiver, 
nearly  filled  with  water,  a  quantity  of  carbonic  acid  gas  equal  to  five 
times  the  bulk  of  the  \vater ;  thb  is  to  be  done  by  connecting  the  foun- 
tain with  a  generator  by  means  of  suitable  pipes  and  couplings. 

The  receiver,  which  is  called  a  fountain,  is  usually  made  of  copper 
lined  with  tin,  of  the  capaci^  of  15  gallons.  A  majority  of  phanua- 
ciats  pui-chase  the  carbonic-acid  water  from  the  r^ular  manufacturers, 
either  owning  or  hiring  the  fountains ;  but  those  to  whom  the  sale  of 
the  article  as  a  beverage  is  a  source  of  suiBcient  profit  to  justify  the 
expense,  frequently  have  apparatus  for  manufacturing  it  on  the  premises. 

rig.  194  represents  a  French  jnwspcwf,  such  as  are  imported  of  various 
sizes,  from  one  quart  to  five  gallons  capacity, 

This  is  a  strong  glass  vessel  consisting  of  two  bulbs  joined  together 
at  their  point  of  union  by  a  tube  of  about  half  an  inch  bore  extending 
into  the  upper  one  to  near  the  top.  The  upper  bulb  is  surmounted  by 
a  metallic  cap,  on  to  which  is  screwed  a  draught-pipe  mth  a  valve, 
openetl  by  pressing  with  the  thumb  upon  the  button  at  the  upper 
extremity  of  a  rod ;  attached  to  this  draught-pipe  is  a  long  glass  tube 
of  small  diameter,  passing  through  the  larger  tube,  occupying  the  cen- 
tral space,  to  near  the  bottom  of  the  apparatus.  The  object  of  this 
mode  of  construction  is  to  permit  the  charging  of  water,  placed  in 
the  lower  bulb,  with  gas  generated  from  carbonated  alkali  Mid  acid 
placed  in  the  upper  bulb,  without  contaminating  the  water  with  the  salts. 

Fig.  195  shows  a  section  of  the  upper  part,  with  the  mode  of  filling 
13 
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the  lower  bulb  with  water  by  a  long  fuimel,  e,  extending  through  the 
cap  and  neck  of  the  apparatus,  d,  into  the  large  tube,  /;  this  obviously 
prevents  any  portion  of  water  escaping  into  tne  upper  bulb ;  the  lower 
bulb  IB  designed  to  be  filled  in  this  way  about  three-fourths  full  of  oold 
water. 


Fie.  196  illustrates  the  ingenious  arrangement  for  introducing  the 
bicarbonate  of  soda  and  tartanc  acid  (one  of  which  should  be  in  crystals 
partially  powdered)  into  the  upper  bulb  ;  a  is  a  rod  with  a  metallic  cone, 
0,  of  a  diameter  greater  than  the  glass  tube,/,  and  a  leather  washer,  c, 
which  is  thrust  into  the  tube  and  completely  doses  it.  The  wide-mouth 
ftumel,  e,  is  introduced  into  the  cap  and  neck  of  the  apparatus,  and  the 
dry  salts,  mixed,  thrown  into  it ;  tnese  falling  over  the  cone,  6,  lodge  in 
the  upper  bulb ;  the  rod  and  funnel  are  now  removed,  and  the  draught- 
pipe  screwed  on. 

By  tilting  the  apparatus  some  of  the  water  runs  through  the  larger 
tube  into  the  upper  bulb,  and,  partially  dissolving  the  mixed  powders, 
sets  them  to  combining ;  a  brisk  evolution  of  carbonic  acid  ensues,  and, 
by  shaking,  its  absorption  by  the  water  is  facilitated.  By  opening  the 
valve  in  the  draughtrpipe,  the  chained  water,  by  its  own  elasticity  and 
the  pressure  of  me  excess  of  gas,  is  driven  up  the  narrow  tube  and 
through  the  valve,  and  escapes.  The  object  of  the  wire  coating  is  to 
protect  from  injury  in  case  of  explosion,  a  purpose  it  but  imperfectly  fills. 
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■  The  water  introduced  nw'  be  flavored  with  syrup,  or  it  may  be  drawn 
into  a  glaas  containing  the  flavoring  ingredient.  The  absorption  of  the 
gas  is  greatly  facilitated  by  the  refrigeration  of  the  water,  and  by  fre- 
quently shaking  it  up. 

This  apparatus  may  serve  the  purpose  of  pharmadste  who  do  not 
desire  to  dispense  carbonic-acid  water  as  a  beverage,  bat  need  to  keep  it 
on  hand  for  prescriptioa  purposes.  Gasc^enea  are  Aiefly  imported  from 
Paris,  and  sold  for  six  dollars  and  upwards.  The  siphon  bottle  now 
sold  by  many  manufacturers  of  mineral  waters  is  an  admirable  substitute 
for  the  gasogenes,  enabling  pharmacists  to  dispense  carbonic-acid  water 
in  smallquantities,  pure  and  without  trouble  to  themselves. 

The  chief  use  of  carbonic-acid  water  in  prescription  is  for  dissolving 
saline  subetances  in  making  aperient  and  antacid  draughts,  for  suspend- 
ing magnesia,  for  making  solutions  of  citrate  of  potassium,  and  occasion- 
ally hy  itself  as  a  grateful  drink  to  allay  thirst  and  lessen  nausea.  As 
a  vehicle  for  m^nesia  or  saline  cathartics,  eight  fluidouncea  are  usually 
irescribed,  to  be  token  at  once,  or  in  divided  portions  frequently  repeated. 
t  parts  with  the  gas  upon  exposure,  and  should,  therefore,  be  used  as 
soon  as  possible  afW  the  cork  has  been  drawn.  Sometimes,  when  pre- 
scribed in  small  doses,  it  is  dispensed  in  one-ounce  or  two-ounce  vials, 
which  are  to  be  kept  cold  and  securely  corked,  the  contents  of  each  being 
taken  separately,  directly  from  the  mouth  of  the  vial. 

The  chief  impurities  to  which  carbonic-acid  water  is  liable  are  the 
carbooates  of  copper  and  lead,  derived  from  the  fountain  and  pipe  from 
which  it  b  drawn.  These,  particularly  the  former,  render  carbonic-acid 
water  not  only  worthless,  but  injurious ;  they  may  be  detected  by  the 
metallic  taste  they  impart  to  it,  by  the  addition  of  ammonia,  which  gives 
a  blue  tint  to  the  salts  of  copper,  and  by  the  ferrocyanide  of  potassium, 
which  gives  a  garnetHX>Iored  precipitate,  if  copper  is  present.  Iodide 
of  potassium  indicates  the  presence  of  lead  by  a  yellow  precipitate. 

Soda-water  coolers  and  syrup  holders  are  necessary  to  all  who  dispense 
this  beverage.  The  great  number  of  manuiacturers  of  soda-water  appa- 
ratus, and  the  varie^  of  styles  made  by  each  of  them,  render  the 
descriptions  in  the  former  editions  of  this  treatise  unnecessary ;  tliose 
who  require  an  apparatus  will  be  able  to  obtain  one  suited  to  their 
requirements  at  any  of  those  establishments,  and  at  such  prices  as  may 
meet  their  views. 

ArHficUU  Mineral  Waters. 

Some  pharmacists,  who  dispense  lareely  carbonic-acid  water,  connect 
with  this  branch  of  their  business  the  following,  which  they  draw  from 
separate  draught^pipes  connected  with  fountains  in  the  cellar,  or,  as  in 
the  case  of  Semite^  water,  according  to  the  following  formulas,  they  add 
the  pure  salts  and  the  pnre  carbonic-acid  water  in  the  glass : — 


Ari^idal  Saratoga  WaUr. 
Mix  Chloride  of  Bodium  . 

"  magneeium,  solution* 

Bicarbonate  of  sodium 


Solution  of  iodine  (Lu^oI'b) 
Tincture  of  chloride  of  iron    , 
Carbonic-acid  water 

■Commercial  muriftHc  dcid  »atunittd  with  magu««ia. 


lose. 

1388. 
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Filter.     Into  an  Oj  tumbler  mtrodnce  f  Sj  of  the  mixtoie,  fill  it  up 
with  carbonic-acid  \vater,  and  drink  immediately. 

Artificial  Kissingen  Water.* 


Chloride  of  potassium  . 

2.20 

Sulphate  of  calcium    . 

"           sodium 

Phosphate  of   " 

.64 

Nitrate  of 

.07 

of  iron 

Chloride  of  lithium      . 

,15 

Silicic  add  .       .       . 

"       of  magnesium 

2.34 

Ammoaia    . 

Sulphate  of 
Carbonate  of     " 

4.50 

Water  .... 

.13 

T'icAy  Water.     Wm.  Pi-octer,  Jr. 
For  12-galIoa  fountaiu  ; — 

a.   Sodii  bicarb Jxiijas. 

Sodii  chloride gr.  123.2 

Calcii  chloride  fused gr.  288. 

Smlii  su1ph.  crys gr.  548. 

Magnee.  sulph.  crj's gr.  181.6 

Ferri  et  pot.  tart. gr.  7. 

Water  galls,  xii. 

Dissolve  the  soda  and  iron  salts  in  a  part  of  the  water  and  filter  and 
pour  into  the  fountain ;  then  add  the  JigSOj,  previously  dissolved,  aiid 
lastly  the  CaCl,  in  the  rest  of  the  water;  chai^  the  fountaiu  with  CO, 
as  in  making  CX>,  water, 

Acidim  Boricum,  U.  S.  P.     {Bario  Acid.     HjBOj  =  62.) 

For  medicinal  purposes  this  acid  is  prejiared  from  borax.  Mits- 
cherlich  recommends  the  following  process ;  4  parts  of  borax  are  dis- 
solved in  10  parts  of  boiling  water,  and  decomposed  by  2J  parts  of 
strong  muriatic  acid ;  on  cooling,  hydrated  boric  acid  separates  in  shin- 
ing scaly  crystals,  which  are  purified  by  recr}-stallizatiou. 

Transparent,  colorless,  si x-sidetl  plates,  slightly  unctuous  to  the  touch, 
permanent  in  the  air,  odorless,  having  a  cooling,  bitterish  taste,  and  a 
feebly  acid  reaction  ;  in  solution  turning  blue  litmus  pa]>er  red  and  tur- 
meric paper  brown,  the  tint,  in  the  latter  ca.se,  i-emaining  unaltered  in 
presence  of  free  hydrochloric  acid.  Boric  acid  is  soluble  in  25  jiarts  of 
water  and  in  1 5  jMirts  of  alcohol  at  15°  C.  (59°  F,);  in  3  parts  of  boiling 
water  and  in  5  parts  of  Iwiliog  alcohol.  On  ignition,  boric  acid  loses 
43.5  jier  cent,  of  its  weight,  and,  on  cooling,  becomes  transpareut  and 
brittle.     The  alcoholic  solution  burns  with  a  flame  tinged  with  green. 

An  aqueoiLs  solution  of  boric  acid  should  not  be  precipitated  by  test- 
solutioas  of  chloride  of  barium  (sulphate),  nitrate  of  silver  with  nitric 
acid  (chloride),  sulpliide  of  ammonium  (lead,  a)pi>er,  iron,  etc.),  or  oxalate 
of  ammonium  (calcium).  A  fragment  heated  on  a  clean  platinum  ^vire 
in  a  nou-lnminous  llame  should  not  impart  to  tlie  latter  a  persistent 
yellow  color  (.wdium  isalt). 

Boracic  acid  is  classified  as  a  setlative ;  it  i\-a.«  formerly  not  much  used 
in  medicine,  but  of  late  years  its  use  in  ophtlialniic  medicine  has  increased 
■  For  other  fonnulm  see  I^itrriMciit  for  IS'n,  p.  169. 
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greatly.  Its  principal  employment  is  in  combination  with  soda,  as  borax, 
and  with  bitartrate  of  potassium,  which  it  renders  soluble.  (See  Potasaii 
et  Boraeis  Tartras.) 

Acidum  Chromieum,  U.  S.  P.    (CK),  =  100.4.) 

Chromic  acid  should  be  preserved  in  glass-stoppered  vials. 

Prep. — To  100  jiarte,  by  measure,  of  cold  saturated  solution  of 
bichromate  of  potassium,  150  parte  of  pure  sulphuric  acid  are  added 
aud  allowed  to  remain  till  cool ;  the  sulphuric  acid  unites  with  the 
potassa,  and  the  chromic  acid  crystallizes  in  deep  red  needles — veiy 
soluble  and  deliquescent. 

Small  crimson,  needle-shaped  or  columnar  crystals,  deliquescent,  odor- 
less, having  a  caustic  effect  upon  the  skin,  and  other  aninuil  tissues,  and 
an  acid  reaction. 

Very  soluble  in  water,  forming  an  orange-red  solution.  Broneht  in 
contact  with  alcohol  mutual  decomposition  takes  place.  When  heated 
to  about  190°  C.  {374°  F.)  chromic  acid  melts,  and  at  250°  C.  (482°  F.) 
it  is  mostly  decomposed  with  the  formation  of  dark -green  chromic  oxide 
and  the  evolution  of  oxj'gen.  On  contact,  trituration  or  warming  with 
strong  alcohol,  glycerine,  spirit  of  nitrous  ether,  or  other  easily  oxidizable 
substances,  it  is  liable  to  cause  sudden  combustion  or  explosion. 

If  1  gm.  of  chromic  acid  be  dissolved  in  100  c.c.  of  cold  T\-ater  and 
mixed  with  10  c.c.  of  hydrochloric  acid,  the  further  addition  of  1  c.c. 
of  test-solution  of  chloride  of  barium  should  cause  not  more  than  a 
white  turbidity  (limit  of  sulphuric  acid). 

Acidum  Hydroehloricum,  U.  S.  P.     {Hydrochloric  Acid.) 
{Acidum  Muriaiicuvi,  Pharm.,  1870.) 

A  liquid  comiw^sed  of  31.9  per  cent,  of  absolute  hydrochloric  acid 
(HC1=36.4)  and  68.1  per  cent,  of  water. 

Hydrochloric  acid  should  l>e  preserved  in  glass-stoppered  bottles. 

Prepared  by  the  action  of  sulphuric  acid  aud  water  on  chloride  of 
sodium  (common  salt) ;  bLsulphate  of  sodium  and  hydrochloric  acid  are 
formed ;  the  latter  gas  is  distdled  over,  the  process  being  conducted  iu 
a  retort  or  flask,  connected  with  a  receiver  containing  water,  which 
absorbs  it  rapidlv  in  proportion  as  it  is  refrigerated. 

Hafionaie. — Iu  the  reaction  two  equivalents  of  chloride  of  sodium 
and  one  of  sulphuric  acid  are  used,  and  the  hydrogen  of  the  sulphuric 
acid  is  replaced  bj  the  sodium  of  the  chloride  of  sodium,  sulphate  of 
sodium  and  hydrochloric  acid  being  the  result:  2XaCl -|- HjSO,  ^= 
2HCl-(-NajS0,,  Or,  an  equivalent  of  each  beine  used,  one-half  the 
quautitj'  of  hvdrochloric  acid  is  obtained,  and  the  acid  sulphate  of 
sodium :  XaCl+H^SO,  =  HCl+NaHSO..  Only  one-half  of  the  hy- 
drogen in  each  molecule  of  sulphuric  acid  is  here  replaced  by  sodium, 
and  this,  combining  mth  the  one  equivalent  of  chlorme  of  the  chloride 
of  sodium,  forms  one  equivalent  of  muriatic  acid. 

A  colorless,  fuming  liquid,  of  a  puugent,  suffocating  odor,  an  intensely 
aeid  taste,  and  a  strongly  acid  reaction,  sp.  gr.  1.16,  volatilized  completely 
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by  heat.  On  heating  with  black  oxide  of  manganese,  an  abondanoe  of 
chlorine  gaa  is  given  off. 

If  1  c,c.  of  the  acid  be  diluted  with  water  to  10  ea  and  slightly 
supersaturated  with  water  of  ammonia,  no  precipitate  should  be  formed 
on  gently  warming  (iron  or  much  lead),  the  liquid  should  oot  have  a 
blue  tiDt  (copper),  and  the  further  addition  of  2  drops  of  test-solution  of 
sulphide  of  ammonium  should  not  cause  a  black  coloration  (lead  and 
iron).  The  remaining  liquid  should  leave  no  fixed  residue  on  evapora- 
tion and  gentle  ignition  (non-volatile  metals);  when  diluted  with  5 
volumes  of  water,  it  should  not  liberate  iodine  trom  test-solution  of  iodide 
of  potafisinm  (abeence  of  chlorine);  nor  should  10  c.c.  of  the  diluted  add 
be  precipitated  within  five  minutes  after  the  addition  of  20  drops  of 
test-solutioD  of  chloride  of  barium  (sulphuric  acid).  If  another  por- 
tion of  the  diluted  acid  be  precipitated  with  test-zinc,  the  evolved 
gas  should  not  blacken  paper  wet  with  test-solutiou  of  nitrate  of  silver 
(sulphurous  or  aisenious  acid). 

It  requires  31.9  c.c.  of  the  volumetric  te8t>«olutioiiof  soda  to  neutral- 
ize 3.69  gm.  of  hydrochloric  acid. 

Aeidtan,  HydrocfUtyricum  Dilvtum,  U.  8.  P.  (Dihded  Hydrochloric  Add^ 
(Aeidum  Murudicum  Dilutum,  Pharm.,  1870.) 

Hydrochloric  acid,  six  parts 6  parts. 

Distilled  water,  thirteen  parts 18    " 

Mix  the  acid  with  the  water,  and  preserve  the  product  in  glass- 
st<n^red  bottles. 

Tne  present  edition  directs  parta  by  weight,  and  thus  se^ires  a  more 
uniform  product. 

It  contains  10  per  cent,  of  absolute  hydrochloric  acid.  It  has  the 
sp.  gr.  1.049.  The  same  tests  and  reactions  apply  to  it  as  to  hydro- 
cnloric  acid. 

To  neutralize  7,28  gm.  of  diluted  hydrochloric  acid,  20  ce.  of 
volumetric  solution  of  soda  are  required. 

Acidum  Hi/drocklonoum  DUvium,  Ph.  Bt 

.    8  fluidounces  (imp.). 
A  sufficiency. 

Dilute  the  acid  with  16  ounces  of  the  water,  then  add  more  water  so 
that  at  the  temperature  of  60°  F.  it  shall  measure  26^  fluidouncea,  or 
mix  3060  grains  of  the  acid  with  sufficient  water  to  mea.sure  1  pint; 
the  specific  gravity  of  this  is  1 .052 ;  six  fluidrachnis  contain  one  equiva- 
lent of  36.5  grains  of  hydrochloric  acid,  HCl.  Its  dose  is  from  10  to 
30  minims,  largely  diluted. 

ArAdum  Niiriaim,  U.  S.  P.     [Nitric  Acid.     2HNOj+3H,O=90.) 
A  liquid  composed  of  69.4  per  cent,  of  absolute  nitric  acid  (HNOj) 
and  30.6  per  cent  of  water.     Nitric  acid  should  be  preserved  in  glass- 
stoppered  oottles. 
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Prepared  by  the  action  of  sulphuric  acid  upon  nitrate  of  potaaeium 
(saltpetre^  in  a  glass  retort,  wheu,  ou  the  application  of  heat,  nitric  acid 
and  sulpnate  of  potassium  are  formed.  The  acid,  being  voUtite,  is 
distilled  over  by  "le  application  of  beat. 

Rationaie. — ^Tbe  formation  of  nitric  acid  in  heating  equal  weights  of 
nitrate  of  potafsium  and  sulphuric  acid  is  thus  explained  in.  accordance 
with  the  \'iews  of  modem  chemists. 

KNO,+H^,=  KHSO.+  HNO,. 

If  half  the  quantity  of  sulphuric  acid  is  taken,  the  neutral  sul^iate 
of  potassium,  which  is  hard  and  only  slightly  soluble,  and  hence  difficult 
to  remove  from  the  retort,  is  the  residuum.  The  formula  would  be  aa 
follows : — 

2KNO,+H^.=  K^,+2HNO,. 

Tetde. — A  colorless,  fuming,  very  caustic  and  corrosive  liquid,  of  a 
peculiar,  somewhat  sufFocatiog  odor,  and  stronglv  acid  reaction.  Sp.  gr. 
1,42.  By  heat  it  is  completely  volatilized.  It  dissolves  copper  with 
the  evolution  of  red  vapors,  and  stains  woollen  fabrics  and  anitnal  tissues 
a  bright  yellow. 

If  1  c.e.  of  nitric  acid  be  treated  with  a  slight  excess  of  water  of 
ammonia,  no  precipitate  should  be  formed  (absence  of  iron  or  much  lead), 
the  liquid  sliould  not  have  a  blue  tint  (copper),  and  the  further  addition 
of  2  drops  of  teat-solution  of  sulphide  of  ammoninni  should  not  cause  a 
black  precipitate  (lead  and  iron).  The  reniaioiug  liquid  should  leave 
no  tix^  residue  on  evaporation  and  gentle  ignition  (non-volatile  metals). 
If  1  part  of  nitric  acid  be  neutralized  with  solution  of  potassa,  2  parts 
of  potassa  then  added,  and  the  mixture  boiled  with  test-zinc,  a  gas  is 
evolved  which  should  not  blacken  paper  wet  with  test-solution  of  nitrat« 
of  silver  (arsenic  acid).  A  portion  diluted  with  5  volumes  of  water 
should  afford  no  precipitate  with  test-solution  of  chloride  of  barium 
(sulphuric  acid),  or  with  test-solution  of  a  nitrate  of  silver  (hydrochloric 
acid).  If  -5  c.c.  of  nitric  acid  are  diluted  with  an  equal  volume  of 
water,  no  blue  color  should  be  produced  by  tlie  addition  of  a  few  drops 
of  gelatinized  starch  (free  iodine),  nor  should  the  further  addition, 
withont  agitation,  of  a  layer  of  aolutioo  of  hydrosulphuric  acid  cause  a 
blue  zone  at  the  line  of  contact  of  the  two  liquids  (iodic  acid).  It 
requires  34.7  c.c.  of  tlie  volumetric  solution  of  soda  to  neutralize  3.15 
gm.  of  nitric  acid. 

Acidum  NUricum  Dilutum,  U.  S.  P.     {DUuled  Nitric  Acid.) 

Take  of  Nitric  acid,  one  part 1 

Distilled  water,  six  parCa 6 


Mix  the  add  with  the  water  and  preser\'e  the  product  in  glass-stoppered 
bottles. 

Diluted  nitric  acid  contains  10  per  cent,  of  nitric  acid.  It  has  the 
sp.gr.  1.059  and  shonld  respond  to  the  same  tests  as  nitric  acid. 

To  neutralize  12.9  gni.  of  diluted  nitric  acid  should  require  20  c.c. 
of  the  volumetric  solution  of  soda. 
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Acidnm  NUricum  I>UiUuin,  Ph.  Br. 

Take  of  Nitric  acid 6  flnidounces. 

Difltilled  water        ....        A  Bufficient  quantity. 

Dilute  the  acid  with  24  fluidouiices  of  the  water,  then  add  more  ivater, 
80  that  at  the  temperature  of  60°  F.  it  shall  nieaiiure  31  fluidounces 
(imperial) ;  or  take  nitric  acid  2400  grains  to  sufficient  water  to  make 
a  pmt. 

The  specific  gravity  of  thb  acid  is  1.101.  Dose,  10  to  30  minims, 
largely  diluted. 

Nitrous  acid  (though,  correctly  8[>eakiDg,  the  name  Ls  applied  to  a 
red-colored  gas,  having  the  composition  HXOj,  formed  whenever 
binoxide  of  nitrogen,  J«jOj,  escapes  into  the  air)  is  commonly  under- 
stood in  trade  to  apply  to  fuming  red-colored  nitric  acid,  such  as  pas-ses 
over  chiefly  at  the  eomraeucement  and  close  of  the  process  of  dLstilling 
nitrate  of  potassium  with  sulphuric  acid,  as  aWve.  This  kind  of  nitric 
acid  contains  nitrons  acid  fumes,  which  the  manufacturers  usually  seiKi- 
rate  from  the  acid  of  commerce  by  boiling,  thus  rendering  it  colorless. 
The  best  and  most  distinctive  name  for  the  article  under  coiisideratiou 
is  mtrfmo^nitric  acid.  Its  chief  use  to  the  ajwtliecary  is  in  making 
Hope's  camphor  mixture,  which  is  elsewhei-e  Sfwkeu  of  as  having  jwcu- 
liar  value  when  made  mth  this  form  of  acid.  A-s  the  preijaration  of 
nitric  and  nitroeo- nitric  acid  may  often  lie  desirable  to  the  pnysician  or 
apothecary,  and  as  it  is  an  ea.sy  and  in.structive  experiment  to  the  tvro, 
a  description  of  the  process,  a.s  practiced  in  a  small  way,  is  api»euded. 

A  retort  and  reeeivei-,  sncli  as  are  figured  in  Cliapter  V.,  Fig.  165, 
will  answer  the  purpose.  If  the  receiver  is  well  refrigerated,  there  will 
be  no  difficulty  in  collecting  the  acid ;  no  luting  of  auy  kind  U  used. 
Nitrate  of  potassium,  with  naif  its  weight  of  oil  of  \'itriol  (one  equiva- 
lent of  each),  is  now  distilled ;  at  al>out  250°  the  acid  commences  to 
pass  over,  afterwards  the  beat  is  increased,  when  the  ajtparatus  Ijecomes 
filled  with  red  fumes,  which  are  absorbed  by  the  nitric  acid  in  the 
receiver,  and  with  oxygen,  which  escaiKs;  when  the  acid  ceases  to  come 
over,  the  process  is  completed. 

On  first  decomposing  the  nitre,  the  sulphuric  acid  unites  with  one- 
half  of  the  potassium,  to  form  bisulphate  of  potas*iura,  which,  above 
400°,  acts  on  tlie  other  half  of  the  uitre,  setting  nitric  acid  fi-ee,  which 
is  decomposed  into  nitrous  acid  and  oxygen. 

The  red  fuming  acid  should  be  put  away  for  use  in  glass-stopjiered 
bottles ;  if  the  colorless  HNO3  is  preferred,  it  is  heated  or  exix^ed  to 
the  air,  to  allow  of  the  escape  of  the  nitrous  fume:*. 

^\'hen  free  nitrous  acid  is  mixed  with  a  considerable  quantity  of  water, 
it  is  instantly  resolved  into  nitric  acid,  which  unites  with  the  water,  and 
binoxide  of  nitrt^n  escapes  with  effer\'eseence,  but  thi«  cliange  does 
not  occur  in  the  presence  of  nitric  acid,  for  which  nitrous  acid  Ims  a 
strong  affinity. 

Acidiim  NitrohydrocfiloricHiii,  U.  S,  P.     (Xitroh/drochhnc  Acid.) 
Acidum  Kitromunaiicum.     (Pharm.,  1870.) 

Nitric  acid,  four  parts 4 

Hydrocliloric  acid,  tifteen  parts 16 
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Mix  the  acids  in  a  capacious,  open  glass  vessel,  and  when  efFer\'eseeuce 
has  ceased,  pour  the  product  into  glass-stoppered  bottles,  which  should 
not  be  more  than  half  filled,  and  keep  them  in  a  cool  place. 

A  golden-yellow,  fuming,  and  very  corrosive  liquid,  having  a  strong 
odor  of  chlorine,  and  a  strongly  acid  reaction.  By  heat  it  is  wliolly 
volatilized.  It  readily  dissolves  gold  leaf,  and  a  drop,  added  to  a  test- 
solution  of  iodide  of  potassium,  liberates  iodine  abuudJantly. 

Aoidum  Nitrohydrochloriciim  Dilvium,  U.  S.  P.     {Diluted  Kitrokydro- 

chloric  Acid.) 

Acidum  Nifi-omunaticum  Dilutum.     (Pharm.,  1870.) 

Take  of  Nitric  acid,  four  parts 4 

Hydrochloric  ftcid,  fifteen  parte 15 

DfeUUed  water,  Beventy-aix  parta 76 

Mix  the  acids  in  a  capacious  open  glass  vessel,  and  when  effervescence 
has  ceased,  add  the  dLstilled  water. 

Keep  the  product  in  glass-stoppered  bottles,  in  a  cool  place.  A  color- 
less or  faintly  vellow  liquid,  odorless,  or  ha\'iug  a  faint  odor  of  chlorine 
and  a  verj-  acid  taste  and  reaction.  By  heat  it  b  wholly  volatilized. 
On  addiug  a  few  drops  to  test-solution  of  iodide  of  potassium,  iodine 
is  liberated. 

This  diluted  acid  is  officinal  and  a  convenient  and  long-needed  prep- 
aration for  the  practitioner.  The  eminent  usefulness  of  nitromuriatie 
acid  as  a  tonic  and  stimulant  to  the  liver  makes  it  important  that  a 
preparation  of  couveuieut  strength  for  use  should  be  provided  by  the 
pharmacist.  The  chlorine  and  nitric  oxide  eliminated  from  the  strong 
acid  are  fully  retained  in  solution  ia  the  water  here  added  to  them. 
The  dose  is  from  15  to  30  drops,  which  should  be  administered  in  a 
considerable  quantity  of  sugar  and  water,  preferably  sucked  through  a 
glass  tube  so  as  not  to  affect  tlie  teeth. 

Acidum  Sulphvricum,  U.  S.  P.  {Oil  of  Mfriol,  Sulphuric  Acid,  H^,.) 

A  liquid  composed  of  not  less  than  96  per  cent,  of  absolute  sul- 
phuric acid  (HjSOj  =  98),  and  not  more  than  4  per  cent,  of  vr&ter ;  sul- 
phuric acid  should  be  kept  in  glass-stoppered  bottles,  made  by  burning 
sulphur  and  nitrate  of  jrotassium  together  in  leaden  chambers.  Sul- 
phur, when  burned,  forms  sulphurous  oxide  (SOj),  which,  in  contact,  in 
the  form  of  vajjor,  with  nitrous  acid  from  the  burning  nitre,  and  water, 
becomes  more  highly  oxidized  into  sulphuric  acid,  HjSO,. 

^^Tien  largely  diluted  with  water,  it  is  apt  to  dej>osit  a  white  precipi- 
tate of  sulphate  of  lead  derived  from  the  leaden  vessel  used  in  coneen- 
tratiug  it.  It  unites  nith  alkalies  and  alkaline  earths,  aud  seitarates  all 
other  acids  more  or  less  completely  from  their  combinations  with  the?«. 

Reactions. — It  is  easy  to  determine  the  nature  of  this  acid,  whether 
free  or  in  combination ;  its  characteristic  reaction  is  a  white  precipitate 
with  all  soluble  salt^  of  barium,  which  Ls  insoluble  in  crater,  in  acids, 
and  alkalies. 
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A  colorless  liquid,  of  an  oil^  appearance,  iDodorouB,  8troag\y  c 
and  corrosive,  and  having  a  rtrongly  add  reactiou.  Its  specific  grav- 
ity should  not  be  below  1.840.  It  is  miscible,  in  all  proportions,  with 
water  and  alcohol,  with  evolution  of  heat.  When  heated  on  platinum  foil, 
it  is  vapcHized  without  leaving  a  residue.  If  the  acid  be  warmed  with 
sugar,  it  blackens  the  latt^*;  if  diluted  with  d  volumes  of  water,  the 
liquid  yields,  with  test-solution  of  chloride  of  barium,  a  white  predp- 
itat«,  insoluble  in  hydrochloric  acid. 

On  pouring  the  acid  into  4  volumes  of  alcohol,  no  precipitate  should 
be  formed  (lead).  If  there  be  carefully  poured  upon  it,  in  a  test-tnbe, 
a  layer  of  freshly  prepared  test-aolution  of  ferrous  sulphate,  no  bron'nish 
or  reddish  zone  ^ould  appear  at  the  line  of  contact  of  the  two  liquids 
(nitric  acid).  When  diluted  with  10  volumes  of  water,  no  precipitate 
should  be  formed  by  the  addition  of  an  aqueous  solution  of  sulphate  of 
silver  (hydrochloric  acid),  nor  1^  hydro«ulpfaurio  acid  (lead,  arsenic, 
copper),  nor  by  excess  of  water  of  ammoma  (iron) ;  nor  should  this 
liquid,  containing  excess  of  ammonia,  leave  any  fixed  residue  on  e\'ap- 
oration  and  gentle  ignition  (non-volatile  metals).  When  considerably 
diluted  and  treated  with  test-zinc,  it  evolves  a  gas  which  should  not 
blacken  paper  moistened  with  test-solution  of  nitrate  of  silva-  (arseni- 
ous  or  sulphurous  acid). 

To  neutralize  2.45  gm.  of  sulphuric  acid,  diluted  with  about  10  vol- 
umes of  water,  should  require  not  less  than  48  cc.  of  the  volumetric 
solution  of  soda. 

Medical  Properties. — It  is  only  prescribed  internally  in  the  offici- 
nal diluted  forms  which  follow,  though  occasionally  the  strong  acid  is 
used  in  ointments.  It  is  a  poAverfur  tonic,  an  antiseptic,  and  a  refrig- 
erant, and,  externally,  is  usea  as  a  caustic,  though  rather  unsuited  for 
that  use. 

Adduvt  Sulphuricuin  Dilutum,  U.  S.  P. 

Take  of  Sulphuric  acid,  one  part 1 

Distilled  water,  nine  parte 9 

Add  the  acid,  gradually,  to  the  distilled  water,  and  mix  them ;  and 
preserve  the  product  in  glass-stoppered  bottles.  The  specific  gravity  of 
this  is  1.067,  and  contains  10  per  cent.  HjSOj,  To  neutralize  9.8  gro. 
of  diluted  sulphuric  acid  should  require  19.2  to  20  cc.  of  the  volu- 
metric solution  of  soda. 

Acidum  Suiphuncwm.  Aromatwum,  U.  S,  P.   {Aromaiie  Sulphwrio  Add.) 
Sulphuric  acid,  two  hundred  parte 200 

Tincture  of  ginger,  forty-five  parta 45 

Oil  of  cinnamon,  one  part 1 

Alcohol,  a  sufficient  quantity 

To  make  one  thousand  parte 1000 

Add  the  sulphuric  acid,  gradually,  to  seven  hundred  (700)  parts  of 
alcohol,  and  allow  the  mixture  to  cool.  Then  add  to  it  the  tincture  of 
ginger  and  the  oil  of  cinnamon,  and  afterwards  enough  alcohol  to  make 
the  product  weigh  one  thousand  (1000)  parts. 
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Aromatic  sulphuric  acid  should  be  preserved  in  glass-stoppered 
bottles. 

Aromatic  sulphoric  acid  has  the  sp.  gr.  0.956,  and  contains  about  20 
per  cent,  of  officinal  sulphuric  acid,  pomy  in  the  form  of  ethyl-sulphuric 
acid. 

On  diluting  9.8  gm,  of  aromatic  sulphuric  acid  with  20  volumes  of 
water,  and  filtering,  the  filtrate  (with  washings)  should  require,  for  com- 
plete neutralization,  not  less  than  36  c.c.  of  the  volumetric  solution  of 
soda. 

This  prepanttion  is  veiy  extensively  used  as  a  refrig^«nt,  tonic,  and 
astringent.  It  is  a  popular  remedy  for  night-sweats  in  phthisis,  and  for 
debility  generally.  In  making  solutions  and  pills  of  quinine,  also  in  the 
officinal  infusions  of  cinchona,  it  has  important  pharmaceutical  uses, 

Addum  Sulphur<mtm,  U.  S.  P.     (Sulphurous  Add.) 

A  liquid  composed  of  about  3.5  per  cent  of  sulphurous  acid  gas 
(SOj  =  64)  and  about  96.5  per  cent,  of  water. 

Sulphuric  acid,  fourteen  parte 14     - 

Charcoal,  in  coarse  powder,  two  parts 2 

Distilled  water,  one  Hundred  paita 100 

Pour  the  acid  upon  the  charcoal  previously  introduced  into  a  ^ass 
Sask,  and  mix  the  two  well  bother.  By  means  of  a  glass  tube  and 
well-fitting  corks,  connect  the  flask  with  a  wash-bottle,  which  is  one- 
third  filled  with  water,  and  fitted  with  a  cork  having  three  perforations. 
Into  one  of  these  perforations  insert  a  safety-tube,  which  should  reach 
nearly  to  the  bottom  of  the  bottle ;  into  the  remaining  perforation  fit  a 
glass  tube,  and  connect  it  with  a  bottle  which  is  about  three-fourths 
hlled  by  the  distilled  water.  This  tube  should  dip  about  an  inch  below 
the  surface  of  the  water.  By  means  of  a  second  tube  connect  this  bottle 
with  another  bottle  containing  a  dilute  solution  of  carbonate  of  sodium, 
to  absorb  any  gas  which  may  not  be  retained  by  the  distilled  water. 
Having  ascertained  that  all  the  connections  are  air-tight,  apply  a  mod- 
erate heat  to  the  flask  until  the  evolution  of  gas  has  nearly  ceased,  and, 
durii^  the  passage  of  the  gas,  keep  the  bottle  containing  the  distilled 
water  at  or  below  10°  C.  (50"  F.)  by  surrounding  it  with  cold  water  or  ice. 

Finally,  pour  the  sulphurous  acid  into  glas*-stoppered,  dark  amber- 
colored  bottles,  and  keep  them  in  a  coot  and  dark  place. 

A  colorless  liquid,  of  the  characteristic  odor  of  burning  sulphur,  a 
very  acid,  sulphurous  taste,  and  a  strongly  acid  reaction.  Sp.  gr.  1.022- 
1.023.  By  heat  it  is  completely  volatilized.  Litmus  paper  brought  iu 
contact  wi^  the  acid  is  at  first  turned  red,  and  afterward  bleached.  On 
pouring  a  few  drops  of  the  acid  into  a  test-tube  containing  diluted 
hydrocnioric  acid  and  some  test^-sinc,  a  gas  is  evolved  which  blackeus 
paper  wet  with  solution  of  acetate  of  lead. 

If  to  10  C.C.  of  sulphurous  acid  there  be  added  1  cc  of  diluted 
hydrochloric  acid,  followed  by  1  c.c.  of  test-solution  of  chloride  of 
barium,  not  more  than  a  very  slight  turbidi^  should  he  produced  (limit 
of  salphoric  acid). 
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If  1.28  gm.  of  sulphurous  acid  be  diluted  with  20  volumes  of  water 
and  a  little  gelatinized  starch  be  added,  at  least  14  c.c.  of  the  volumetric 
solution  of  iodine  should  be  required,  before  a  permanent  blue  tint  is 
devcloiied. 

^\'heii  sulphuric  acid,  H^Oj,  Is  heated  in  contact  with  certain  oxidiz- 
able  substances,  among  which  is  common  charcoal,  it  parte  with  one 
equivalent  of  oxygeD,  and  is  converted  into  sulphurous  acid,  SO^ ;  this 
is  a  gas  very  soluble  in  water,  and  by  [tassing  it  into  a  vessel  coutainiug 
water  it  is  absorbed,  and  constitutes  the  li<]uid  acid.  The  iuterventiou 
of  a  wash-bottle  containing  water  and  of  an  additional  bottle  of  carlwnate 
of  sodium  is  to  remove  any  portions  of  sulphuric  and  carbonic  acids,  the 
latter  a  product  of  the  oxidation  of  the  carbon.  This  was  a  new  prepa- 
ration in  the  Pbarmacoprela  of  1870 ;  it  is  adapted  to  the  treatment  of 
certain  skin  diseases,  but  practitioners  have  as  yet  but  little  familiarity 
with  its  uses.  It  is  a  powei'ful  antiseptic  and  bleaching  agent,  and  tlie 
gas,  wheu  liberated,  is  corrosive  and  suffocating. 

Acidum  Phoephoricum  Glaeiale.     (Meta  Phosphoric  Add.     HPO3.) 

This  is  prepared  from  calcined  bones  (bone  phosphate  of  lime),  liy 
decomposing  fliem  with  sulphuric  acid,  bv  whiA  process  a  sujierplios- 
phate  of  lime  is  producetl  (tlie  article  used  as  a  basis  for  tlie  manure 
known  by  that  name).  The  suiJcrphosphate  is  neutralized  by  carbonate 
of  ammouium,  which  geuerates  pnosphate  of  ammonium  in  solution 
with  precipitation  of  cai"bonate  of  calcium.  By  calcining  phosphate  of 
ammonium  at  a  red  heat,  the  volatile  ingredient  is  exjielled,  and  the 
solid  HPOj  remains. 

This  acid  is  no  longer  officinal  in  the  United  States  Pharmacopteia ; 
that  which  has  been  ia  the  marliet  for  some  years  pa.st  has  Ijeen  lai^ly 
adulterated  with  j^a^phate  of  sodium  or  phosphate  of  ammouium. 

Acid  Phospfioricnm,  U.  S.  P.     (Phosphoric  Acid.) 

A  liquid  composed  of  50  pGr  cent,  of  orthophosiihoric  acid  (HsPO, 
=  98)  and  50  i)er  cent,  of  water. 


Phosphorua,  sixteen  parte    .... 

Nitric  acid, 

Distilled  water,  eacli,  a  sufficient  quantity, 


e  hundred  parts 


Mix  one  hundi-ed  (100)  i^arts  of  nitric  acid  with  cue  hundred  (100) 
parts  of  distilled  watei-,  in  a  glass  retort  having  tlie  capacity-  of  four 
hundred  (400)  jtarts.  Having  placed  the  retort  upon  a  sand-bath  or 
wire-gauze  supi>ort,  connect  it  loosely  with  a  well-cooled  receiver,  and 
add  to  the  acid  in  the  retiat  tlie  pin  is]>hi)rus,  previously  cut  in  fine  pieces. 
In-sicrt  a  funnel  through  the  tubulure  of  the  retort,  and  then  gradually 
apply  heat  until  tlie  reaction  is  seen  to  commence.  Regulate  the  heat 
carefully,  so  as  to  prev'ent  the  reaction  from  Ijecoming  too  violent,  or, 
if  neccs=arj',  check  it  by  the  additi<in  of  a  little  distilled  water  through 
the  funnel.     From  time  to  time  return  the  acid  liquid,  which  collects  m 
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the  recei^-er,  into  the  retort,  until  all  the  phosphorus  is  dissolved.  Then 
tran^-fer  the  liquid  to  a  weighed  porcelain  capsule,  and  continue  the  heat, 
at  a  tempepiture  uot  exceeding  lifO°  C.  (374°  F.),  luitil  the  excess  of 
nitric  acid  is  driven  oJf,  and  nn  odorlesa  syrupy  liquid  remaioa.  Cool 
the  dif^h  and  its  contents,  and  add  enough  distilled  water  to  make  the 
lifuiid  weigh  one  hundred  (100)  parts. 

Test  small  portions  for  nitric,  pnoephorous  and  arsenic  by  the  methods 
indicated  in  the  note. 

If  nitric  acid  be  present,  evaporate  the  liquid  until  no  region  for 
nitric  acid  can  be  obtained.  Then  cool  the  acid,  and  add  enough  dis- 
tilled water  to  make  the  product  weight  oue  himdred  (100)  part». 

If  phosphomiLs  acid  be  present,  add  to  the  liquid  a  mixture  of  six  (6) 
parts  of  nitric  acid  and  six  (6)  parts  of  distilled  water,  and  again  evapo- 
rate until  no  reaction  for  phospnorous  or  nitric  acids  can  be  obtained. 
Then,  having  coole<l  the  acid,  add  enough  distilled  water  to  make  the 
pixKluct  wei^  one  hundred  (100)  parts. 

If  ar^nic  acid  be  present,  dilute  the  acid  with  one  hundred  and  fifty 
(1.50)  parta  of  distilled  water,  heat  to  about  70°  C.  (158°  F.),  and  pass 
through  the  liquid  a  stream  of  hydrosulphurie  acid  gas  for  half  an  hour ; 
theu  remove  the  heat,  and  continue  passing  the  gas  until  the  liquid  is 
cold.  Close  the  vessel  tightly,  set  it  aside  for  24  hours,  filter  the  liquid, 
heat  it  until  all  odor  of  the  gas  has  been  driven  off,  again  filter,  and 
evaporate  until  the  residue  weighs  one  hundred  (100)  parts- 
Preserve  the  product  in  glass-stopiierwl  bottles. 

A  colorless  liquid,  without  odor,  of  a  strongly  acid  taste  and  reaction. 
Sp.  gr.  1.347.  \Vhen  heated,  the  liquid  loses  water,  aud  when  a  tem- 
perature of  about  200"  C  (392°  F.)  nas  been  reached,  the  acid  is  gradu- 
ally converted  into  pyi-ophosphoric  and  metaphosphoric  acids,  which 
niav  be  volatilized  at  a  red  heat.  If  the  diluted  acid  be  supersaturated 
wit^  ammonia,  addition  of  test-mixture  of  magnesium  pi-oduces  a  white, 
cr\'stalline  precipitate.  If  this  precipitate  be  dissolved  in  diluted  acetic 
acid,  the  solution  yields  a  yellow  precipitate  with  test-solution  of  nitrate 
of  silver. 

Phosphoric  acid,  diluted  with  5  volumes  of  ivater,  and  gently  ^vanned, 
should  not  be  blackened  by  test-solution  of  nitrate  of  silver,  nor  l>e 
turne<l  white  or  whitish  by  test-solution  of  mercuric  chloride  (absence  of 
phosphorous  acid);  when  heated  to  about  70°  C.  (158°  F.),  thoroughly 
saturated  during  half  an  hour,  aud  afterward  until  it  is  cold,  with 
hydrosulphurie  acid  gas,  then  set  aside  for  24  hours,  it  should  not 
deposit  a  lemon-yellow  sediment  (absence  of  arsenic  acid).  If  a  crystal  of 
ferrous  sulphate  be  dropped  into  a  cooled  mixture  of  phosphoric  and 
sulphuric  acids,  no  brown  or  reddish  zone  should  make  its  appearance 
around  the  crj'stals  (absence  of  nitric  acid).  Atter  diluting  the  acid  with  5 
volumes  of  distilled  ■n^ter,  no  precipitate  should  be  produced  on  tlie 
afldltion  of  small  portions  of  test-solution  of  chloride  of  barium  (sul- 
phuric acid),  or  of  nitrate  of  silver  (hydrochloric  acid) ;  nor  should  any  pre- 
cipitate be  formed,  after  several  hours,  by  the  addition  of  an  equal 
volume  of  tincture  of  chloride  of  iron  (pyrophosphoric  and  metaphos- 
phoric acids). 

On  pouring  5  gm.  of  phosphoric  acid  upon  10  gm.  of  oxide  of  lead. 
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free  from  carb(»iste  of  lead  and  from  moisture,  evaporating  and  igniting, 
a  residue  will  be  obtained  which  shradd  weigh  11.81  gm. 

Acidvm  Phosphoricum  DHutam,  U.  S.  P.      {Diluted  Pho«phoric  Add.) 

Fboflpboric  acid,  twenty  parte 20 

Distilled  water,  eighty  parts 80 

To  make  one  hundred  parts 100 

Mix  the  phosphoric  acid  with  the  distilled  ^vat«^. 

Diluted  phosphoric  acid  has  the  sp.  gr.  1.057,  and  contains  10  per 
cent,  of  orthophosphorie  acid.  It  should  r^pond  to  the  tests  of  purity 
required  for  phosphoric  acid.  On  pouriug  5  gm.  of  diltited  phosphoric 
smd  upon  5  gm.  of  oxide  of  lead  free  irom  carbooate  of  lead  and  from 
moisture,  evaporating  and  igniting,  a  residue  will  be  obtained  which 
should  weigh  6.36  gm. 

The  experience  of  the  medical  profession  for  over  twenty  years  has 
demonstrated  the  usefulness  of  phosphorus  as  a  remedial  agent,  and 
especially  in  the  form  of  wlutions.  With  this  view,  Dr.  William  Pep- 
per, of  the  University  of  Peonsylvania,  has  prescribed,  under  the  name 
of  liquor  acidi  phosphoric!  conipositus,  the  following  combinatioii : — 

Calcium  phosphate,  3  gts. ;  potassium  phosphate,  i  gr. ;  magnesium 
phosphate  and  ferrous  phosphate,  each,  ^  gr.,  with  6§  minims  of  s^'rupy 
phosphoric  acid  in  1  Huidrachm  of  solution,  which  amount  is  a  usual 
doee  for  an  adult 

Where  the  use  of  iron  is  contra-indicated,  Dr.  Pepper  has  prescribed, 
under  the  name  of  liq.  acidi  phosphorici  (without  iron) : — 

Calcium  phosphate gn.  8 

Uagneaium    " gre.  2 

Potassium      " grs.  1} 

Syrupy  phosphoric  acid "V  v. 

Aqua  q.  a fl.  fjj. 

The  reader  will  find  a  full  account  of  these  preparations  in  the  Amer. 
Jmtr.  Pharm.,  page  481,  for  year  1880. 

Acidum  Hydriodkum  Dihdum.     HI  +  Aq. 

Take  of  Iodine,  in  fine  powder   ....    1  troyounce. 

Distilled  water Sufficient  quantity. 

Mix  30  grains  of  iodine  with  6  fluidounces  of  distilled  water 
in  a  tall  glass-stoppered  bottle,  having  the  capacity  of  half  a  pint,  and 
pass  into  the  mixture  liydrosulphuric  acid  ga."  until  the  color  of  the 
iodine  entirely  disappears,  aud  a  turbid  liquid  remaius.  Detach  the 
bottle  from  the  apparatus  employed  for  introducing  the  gas,  and  gnid- 
imlly  add  the  remainder  of  the  iodine,  stirring  at  the  same  time.  Then 
reattach  the  bottle,  aud  again  pass  the  gas  until  the  liquid  becomes 
colorless.  Decant  the  liquid  into  a  smaU  matra=s,  which  it  is  nearly 
fiufficient  to  fill,  boil  it  until  it  ceases  to  emit  the  odor  of  hydrosulphuric 
acid,  and  filter  through  paj)er.  Then  jiass  sufficient  distilled  vrater 
through  the  filter  to  bring  the  filtered  liquid  to  the  measure  of  six  fluid- 
louuees.     Xiastly,  keep  the  liquid  in  a  well-stoppered  bottle. 
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The  hydroeulphuric  acid  gas  required  in  this  process  may  be  obtained 
hy  mixing,  in  a  suitable  apparatus,  a  trorounce  and  a  half  of  Bulphuret 
of  iron,  two  troyounces  of  sulphuric  acid,  and  six  Suidouucee  of  water. 

The  rafiono/e  of  the  process  ie  this;  the  eulphydric  acid,  the  formula 
of  which  is  H^,  reacts  upon  21,  fonuing  2HI  and  free  sulphur,  which 
separates  upon  the  filter. 

It  is  considered  to  posaees  the  medicinal  properties  of  free  iodine 
without  its  local  irritating  effects,  if  diluted  with  water;  it  has  been 
given  in  doees  commencing  with  a  few  drops,  gradually  increasing,  two 
or  three  times  a  day.     It  is  a  good  solvent  for  iodine. 

Diluted  hydriodic  acid  is  a  sour  liquid,  colorless  when  recently  pre- 
pared, and  having  the  specific  gravity  of  1.112.  It  is  wholly  volatilized 
r     .     .         ...  i  by  uit '  '       '  ■      •        •<        ■■■    ■■ 


bv  heat,  and  is  decomposed  by  nitric  and  sulphuric  adaa,  with  th$ 
liberation  of  iodine.  When  kept  in  contact  witn  the  air,  it  gradually 
becomes  brown,  and  acquires  an  iodine  odor.  (See  Syruput  Acidi  Hy- 
driodud.) 

Acidum  Hydrohromicum  Dilutum,  U.  S.  P. 

A  liquid  composed  of  10  per  cent,  of  absolute  hydrobromic  acid 
(HBr  =  80.8)  and  90  per  cent,  of  water. 

Diluted  hydrobromic  acid  should  be  preserved  in  glass-stoppered 
bottles,  A  clear,  colorless  liquid,  odorlesR,  having  a  strongly  acid  taste 
and  an  acid  reaction,  sp.  gr.  1 .077.  By  heat  it  is  completely  volatilized. 
On  adding  chlorine  or  nitric  acid  to  diluted  hydrobromic  acid,  bromine 
is  liberated,  which  is  soluble  in  chloroform  or  in  disulphide  of  carbon, 
imparting  to  these  liquids  a  yellow  color.  Test-solution  of  nitrate  of 
silver  causes  a  white  precipitate,  insoluble  in  nitric  acid  and  in  n'ater  of 
ammonia,  and  sparingly  soluble  in  stronger  water  of  ammonia. 

On  being  kept  for  some  time,  the  acid  should  not  become  colored ; 
test-solution  oi^  chloride  of  barium  should  not  produce  a  turbidity  or 
precipitate  (sulphuric  acid). 

To  neutralize  16.2  gm.  of  diluted  hydrobromic  acid  should  require 
20  c.c.  of  volumetric  solutiou  of  soda. 

Dr.  Squibb  gives  the  following  formula  for  preparing  this  acid : 

Take  of  Potassium  bromide 6  parte. 

""'  "^  mc  acid  epr  '""         "      ■•*"•""      z.™.^ 

i,  at  25°  C.  = 
Water 


Sulphuric  acid  specific  gravity  at  15.6°  C.  =  60°  F., 

,  ™-   -■  ""  "       --  f._  X.828 


Add  to  the  sulphuric  acid  one  part  of  the  water  and  cool  the  mixture. 
Then  dissolve  the  potaaaium  bromide  in  6  parts  of  the  water  by  means 
of  heat,  supplying  the  loss  of  water  by  evaporation  during  the  heating. 
Pour  the  diluted  sulphuric  acid  slowlv  into  the  hot  solution  with  con- 
stant stirring,  and  set  the  mixture  aside  for  24  hours,  that  the  sulphate 
of  potassium  may  cr^'stallize.  Pour  off  tlie  liquid  into  a  retort,  breiik 
up  the  crystalline  mass,  transfer  it  to  a  funnel,  and  having  drained  the 
crystals,  drop  slowly  upon  them  2  parte  of  the  water  so  as  to  displace 
and  wash  out  the  acid  liquid.  Add  the  liquid  thus  drained  off  and 
washed  out  to  that  in  the  retort,  and  dL^til  the  whole  nearly  to  dryness, 
or  until  nothing  further  distils  off  by  mo<lerate  heating,  "the  distillate 
will  weigh  about  10  parts,  and  should  contain  about  37  per  cent,  of 
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hydrobroraic  acid,  .issav  thia  by  means  of  normal  volumetric  solntioD 
of  sodium,  and  add  distifled  ^vater  until  it  shall  have  the  strength  of 
34  per  cent,  of  hydrobroraic  acid.    Theprodurt  will  weigh  about  11  parts. 

To  make  the  acid  of  the  Fharmacopceia,  add  water  enough  to  reduce 
it  to  10  per  cent,  solution  of  the  sp.  gr.  1.077. 

This  acid  is  used  in  doses  of  x  to  xxx  minims  diluted  with  Muter, 
and  -in  combination  with  expectorants  in  cough  mixtures. 

This  acid  has  so  long  been  used  under  the  name  of  Fothergill's  acid  that 
it  has  been  deemed  advisable  to  give  his  formula  for  it,  as  follows : — 

Take  of  Potassium  bromide 32d  grains. 

Acid,  tartaric 896        " 

Aqua fjiv. 

Dissolve  the  bromide  in  3  fluidoances  and  the  tartaric  acid  in  1 
fluidouuce;  mix  the  solutions  and  chill  so  that  tiie  acid  tartrate  of  |k>- 
ta-ssium  will  deposit ;  then  filter.  Each  fluidouuce  of  Fothei^ll's  acid 
contains  about  55  grains  of  real  hydrobromic  acid,  or  about  10  jx^rcent. 

The  easiest  method  of  preparing  pure  hydrobromic  acid  is  to  piuss 
hydrogen  sulphide  into  a  solution  of  bromine  in  witter  until  the  bromine 
is  entirely  converted  into  hydrt^en  bromide,  which  will  be  known  by  its 
change  of  color,  filtering  out  the  sulphur  and  evaporating  the  liquid 
until  the  odor  of  hvdrogen  sulphide  is  entirely  dissipated  and  the  liquid 
has  the  density  of  1.077. 

Aciduni  Hydfomiphuricmn^  Hyrf rothionicum,      H^ 

Sulphuretted  hydrogen  occurs  naturally  in  the  so-calIe<l  sulphur 
springs,  many  of  which  have  a  high  reputation  as  remedial  agent:*. 
The  White  Sulphur  Springs,  m  A'irginia,  and  the  far-famed  Aix  la 
Chapclle,  Warmbnin,  and  mden  Springs,  in  Germany,  and  the  springs 
at  Harrowgate,  in  England,  Moffiit,  in  Scotland,  Bart'ges,  Cauterets,  in 
France,  aud  many  others,  owe  their  celebrity,  in  part,  to  sulphuretted 
hydrt^n.  These  springs  never  contain  it  alone  to  the  exclusion  of 
other  gases ;  nitrc^n,  oxyg«n,  carburetted  hydn^n,  aud  carbonic  acid 
are  often  found  in  the  same  waters. 

Thia  acid  is  prepared  artificially  by  mixing  an  ouuee  aud  a  half  of 
black  sulphuret  of  iron  with  two  ounces  of  sulphuric  acid,  aud  six  of 
water,  in  a  flask,  and  conducting  the  gas  through  a  glass  tube  and  wash- 
bottle  into  water.  The  sulphide  of  iron  being  acted  on  by  the  acid,  the 
metal  displace*  the  hvdrc^n  of  the  acid,  which  unites  with  the  sulphur 
to  form  thw  gaa,  which,  being  washed  by  paj-«ing  it  through  a  little  v/ater, 
is  conducted  into  distilled  water,  kept  well  refrigerated. 

It  is  a  colorless  liquid,  of  a  penetrating,  disagreeable  odor,  like  rotten 
eggs,  and  when  inhaled  acts  as  a  poison. 

In  contact  with  air,  it  is  decom}xwed,  hvdrogen  being  oxidized  to 
water,  aud  sulphur  precipitated.  Hyilrosulphuric  or  sidpliydric  acid 
pi-ecipitates  a  large  class  of  metallic  salts,  and  is,  on  that  account,  very 
much  used  as  a  test  liquid  in  analytical  researches. 

It  is  free  of  sulphuric  acid  if  no  precipitate  occurs  with  chloride  of 
barium,  and  of  muriatic  acid  if  the  filtrate  from  the  precipitate  with 
nitrate  of  copper  occasions  no  precipitate  with  nitrate  of  silver. 
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The  natural  sulphur  waters  are  much  used  in  rheumatic  and  cutaneous 
diseases ;  externally  aa  baths,  and  also  freely  in  large  draughts. 

The  aqueous  solution  of  this  acid  is  not,  I  believe,  prescribed  as  a 
medicine, 

Aeidum  Hypophoa^wnmim.     HjPO,. 

Hypophoephorous  acid  is  a  compound  of  phosphorus  and  o^gen, 
one  equivalent  of  each,  PO.  It  requires,  however,  not  less  than  three 
equivalents  of  water  to  form  the  liquid  acid,  and  of  these,  two  equiva- 
lents eoterintoitssaltSgOneonlybeingrepIaced  by  bases.  Wheuheated, 
these  salts  emit  phosphuretted  hydr(>gen,  a  peculiar  self-inflammable  gas 
(fire-damp),  of  an  odor  reminding  some  of  garlic  They  are  permanent 
in  the  air,  but  in  solution,  by  heat,  are  liable  to  absorb  oxygen;  they  are 
all  soluble  in  water,  and  a  few  are  crystalline.  Several  processes  have 
been  used  to  produce  these  salts.  Rose  recommends  boiling  phosphorus 
in  a  solution  of  caustic  baryta  till  all  the  phosphorus  disappears,  and  the 
vapors  have  no  longer  the  garlic  odor.  Lime  is  foimd  to  answer  the 
same  purpose,  and  is  commonly  used.  Hypophosphite  of  lime  is  perhaps 
the  most  important  of  these  salts ;  by  oxidation  in  the  animal  economy, 
it  ia  probably  converted  into  readily  assimilable  nascent  phosphate  of 
calcium,  and  by  decomposition  it  furnishes  the  other  salts  of  this  acid 
and  the  acid  itself. 

So  far  as  I  am  aware,  this  acid  has  not  been  prescribed  in  a  free  state, 
but  it  is  highly  probable  that  it  may  come  into  use.  Any  claims  which 
phosphoric  acid  may  possess  aa  an  agent  to  supply  the  waste  of  phos< 
phorus  and  phosphates  in  the  human  economy,  must  be  more  than 
equalled  by  this  acid.  Hypophosphite  of  barium  is  the  salt  which  is 
most  eligible  for  the  preparation  of  this  acid,  but  it  is  convenient  to 
prepare  it  from  the  calcium  salt,  viz. : — 

Take  or  Hypophosphite  of  calcium  .        .    480  grains. 

C^tallized  oxalic  ficid  .        .    350  grains,  or  sufficient. 

Distilled  water       ....        9  Buidounces. 

Dissolve  the  hjrpophosphite  of  lime  in  6  ounces  of  the  water  and 
the  acid  in  the  remainder,  with  the  aid  of  heat ;  mix  the  solutions,  pour 
the  mixture  on  a  white  paper  Alter,  and  when  the  liquid  has  passed, 
add  distilled  water  carefully  till  it  measures  10  fluidounces,  and  evapo- 
rate  this  to  8|  fluidounces. 

The  solution  thus  prepared  contains  about  10  percait,  of  terhydrated 
hypophosphorous  acid  (H,0-|-2HjO,PO),  a  teaspoonful  representing  6 
grains  of  the  acid,  which  contains  2J  grains  of  the  phosphorus.  The 
dose  of  this  acid  solution  would  vary  from  10  minims  to  a  teaspoonful. 
The  commercial  solution  is  sold  as  a  60  per  cent  solution  of  hypophos- 
phorous acid. 

Aeidum  CfUorohydrocyani<yum. — If  fulminating  silver  is  decomposed 
by  muriatic  acid,  chloride  of  silver  is  precipitated,  hydrocyanic  acid 
evolved,  and  the  liquid  contains  chlorohydrocyanic  acid — 

2AgO,C^O-|-7Ha  =  2AgCl-f-HCaN+4HO-|-C^SCl,. 
It  was  discovered  by  Liebig. 
14 
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It  has  been  employed  by  Drs.  Turnbull  and  Turner  in  paraU-tic  and 
torpid  diseases  of  the  ej'e  and  the  ear,  by  exposing  the  diseased  jjarts  for 
half  a  minute  to  the  vapors  of  1  drachm  of  the  acid  coiitaiutd  in  a 
sponge  in  a  proper  vial.  It  acts  as  a.  stimulant,  producing  a  slight  irritation 
and  sensation  of  heat,  and  dilates  the  pupils  less  than  hydroc\auic  acid. 

Actdum  Sulphohydrocyanicum,  Rhodaniciuii. — It  has  been  found  iu 
the  seed  of  mustard  and  other  rruciferse,  and  iu  the  saliva  of  animnk ; 
but  it  is  unoertain  whether  preexisting  or  the  result  of  a  decomposition 
by  reagents.  To  prepare  it,  powdered  anhydrous  ferrocj-anuret  of  jxitas- 
sium  IS  fused  with  flowers  of  sulphur  at  a  moderate  heat,  dissolved  in 
n-ater,  some  oxide  of  iron  precipitated  by  potassa,  the  filtrate  cvajwrated, 
and  the  concentrated  solution  distilled  M'ith  phosphoric  acid, 

It  is  a  colorless  liquid,  of  a  sour  taste,  which,  when  concentrated,  is 
readily  decomposed  on  keeping,  but  keeps  unaltered  for  a  considerable 
time  in  a  diluted  state.  Its  characteristic  property'  Is  to  impart  a  blood- 
red' color  to  all  neutral  persalts  of  iron,  and  to  assume  the  same  color  in  con- 
tact with  paper,  cork,  and  other  organic  lx>dies  containing  oxide  of  iron. 

It  has  been  used  by  Dr.  Turnbull,  in  diseases  of  the  eye,  in  a  manner 
similar  to  chlorohydrocj-anic  acid. 


CHAPTER    III. 

MONAD  METALS  AND  THEIR  MEDICINAL  PREPARATIONS. 

ALKALIES  are  electro-positive  bodies;  they  may  be  divide<l  into 
inorganic  alkalies,  which  are  oxides  of  i>oculiar,  light,  and  ven- 
combustible  metals,  and  organic  alkalies  or  alkaloids.  Ammonia  forms 
a  connecting  link  bet^vecn  these,  and  may  be  c!a.ssed  with  either,  though 
most  conveniently  widi  the  fomier.  The"  four  alkalies  used  in  medicine, 
and  to  be  presented  in  the  present  chapter,  are,  potassa,  soda,  lithia,  and 
ammonia.  They  possess  iu  common  the  property  of  turning  vege- 
table reds  to  green  or  blue,  and  the  vellow  color  of  turmeric,  and  some 
other  vegetable  yellotvs,  to  brown,  "they  neutralize  acids,  deprive  diem 
more  or  less  of  acidity,  and  form  with  them  salts  which  ai-e  sometimes 
acid,  sometimes  alkaline,  aud  sometimes  neutral,  according  to  tlie  pro- 
portions and  relative  strenjrths  of  the  acids  employed. 

The  laws  which  govern  the  formation  of  salts  have  been  verj- 
dioroughly  studied,  and  are  fully  laid  down  in  works  on  chemistrj- ; 
a  knowledge  of  these,  in  connection  with  the  sj-.stem  of  nomenclature 
founded  on  them,  is  in  the  highest  degree  imjwrtaut,  whetlier  to  the 
practical  or  theoretical  chemist. 

The  plan  of  this  work  embraces  only  such  reference  to  the  laws  of 
combination  as  the  pharmaceutical  history"  of  some  of  tlie  leading  chem- 
icals will  neces,«arily  bring  into  view.  The  officinal  names  are  jiartly 
chemical  and  partly  empirical,  being,  as  more  fully  explained  in  the 
chapter  on  the  Pharmacol )cei a  and  its  Xonieuclature,  framed  with  a 
view  to  its  distinctne*!s  and  adaptation  to  the  purpose,  rather  than  to 
chemical  accuracj'  or  elegauce. 
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Group  I.  Potassivm  Salts. 
In  the  former  editions  the  alkalies  were  groujied  in  accordance  with 
the  sources  whence  they  were  derived,  whether  vegetable  or  miQeral 
origin,  but  since  that  edition  was  issued  the  pfitash  industry  has  been  so 
revohitionized  by  the  development  of  the  Stassfurt  mines  that  this  dis- 
tinction need  no  longer  be  continued,  and  an  alphabetical  arrangement 
of  the  syllabi  is  mostly  adopted  as  being  the  more  useful. 

Potaasa,  EHO.  Obtained  from  asheaof  forest  trees  and  from  Slaasfiirtinineti  in  Germany. 

"      ciim  calce.    Ec^iial  parts  of  potaaxa  and  lime  rubbed  together. 
PotassB  liquor.    By  boiling  potawuum  bicarbonate  and  line  together  in  water,    ^p. 

gr.  1.036. 
FotasBn  siilphurata.     £k  melting  carb.  potas.  and  Bulphnr,  etc. 

Potaseii  aceiaa,  KC,H,(V     B/  neulTaliiing  acetic  acid  with  bicarbonate  of  potMUUin. 
"     bicarbonaa,  KHCO,.     By  passing  CO,  into  eululion  of  carbonate. 
"      bichromas,  KS'rJJ-p    From  chromate  by  an  ncid. 
"     bisulphiu,  KHSO,.     Residuum  of  nitric  acid  procesa, 
■'     bitartrna,  KHC,H,0,.     By  purifying  tees  of  wine. 
"     carbonas,  (KjCO,),+3H,0. 
"     chloras,  KCIO,.     By  passins  chlorine  in  ' 
"     chromas,  K,CK>,.     By  nielung  chrome  ii 

from  solution. 

"     dtras,  K|C«H,0,H,0.  By  neutralizing  citric  acid  irilh  carbonate  and  granulat- 
ing. 
"     citratis  liquor.    By  a  variety  of  extempore  procMses. 
"     cvanidum,  KCX.     Bv  fusing  ferroryanide  with  carbonate  of  potassium. 
"      ei  sodii  lartras,  KNa(JiH,0|4H,0.    By  saturating  bitartrale  of  polasdum  with 

NajCOjlOH^l. 
"     ferrieyanidum,  K»Fe,Cyii. 
"      feirocyanidum,  K,Fe(UN)g3HjO.     By  treating  animal  matter  with  iron  ai>d 

potash  at  high  temperatures. 
"      hypophosphis,  KHiI"!),     By  precipitating  hypophoepite  of  calcium  with  taj- 

bonate  of  potassium. 
"     nilras,  KNC^     From  incrustation  on  the  soil  in  India. 
"     sal  prunelle,  KNO,.     Fused  with  a  little  sulphur. 
"      phosphBS,  KjHPO,. 

"      eilicas.     By  msing  silica  and  carbonate  of  potti»iiiim. 

"     sulphas,  KjSO,.     Bv  adding  KjCO,  to  residuum  of  nitric  acid  manufitctui«. 
"     sulphis,  K,SO,2H,0.     By  neulmlizing  sulphurous  acid  with  KHO. 
"      tartms,  (K^,H,0,),H,0.    Adding  pure  cariionate  of  potassium  to  bitartnita 
solution. 

Pol(tJ<^a.  KHO  =  56.  U.  S.  P. 
Pofassa  should  be  kept  in  well-stopjiered  bottles  made  of  hard  glass. 
Until  a  few  years  past  the  only  commercial  source  of  this  salt  was  the 
a^hcs  of  vegetable  matters  lixiviated  and  evajwrnted  to  di^-ness.  This  was 
known  as  potashes,  and  the  first  step  in  its  purification  was  to  subject  it 
to  the  action  of  fire  in  a  reverlieratory  furnace,  which  consumed  the  ex- 
cess of  carbonaceous  matter,  and  left  a  bluish-white  substance,  known  in 
commerce  as  pearlash ;  from  this  all  the  other  salts  of  potash  were 
obtained. 

Potassa  is  prepared  by  lioiling  together  solutions  of  carbonate  or 
bicarbonate  of  potassium  and  hydrate  of  calcium  until  all  the  carbonic 
acid  has  been  aosorbed  by  the  calcium  hydrate,  and  the  clear  solution 
of  pota,ssium  hydrate  is  evajwrated  in  iron  vessels  till  it  is  a  soft,  white 
mass  while  hot.  It  is  then  cast  into  iron  moulds,  from  which  it  is  taken 
in  the  form  of  sticks  alwuf  one-fourth  of  an  inch  in  diameter  and  four 
inches  long.     It  is  used  as  a  caustic,  but  is  open  to  the  objection  that  its 
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fusibility  causes  it  to  spread  to  adjoining  parts,  and  sometimes  occasions 
great  trouble. 

Potassa  made  as  above  is  never  pure,  always  containing  some  sulphate 
and  chloride,  with,  perhaps,  a  trace  of  lime.  In  order  to  purify  it,  it  is 
treatai  with  alcohol,  which  dissolves  out  only  the  potassa,  and  this  alco- 
holic solution,  evaporated,  yields  potassa  ]3ure  by  alcohol.  A  white,  hard 
aud  dry  solid,  generally  in  form  of  pencils,  very  deliquescent,  colorless, 
or  having  a  faint  odor  of  lye,  of  very  acrid  and  caustic  taste,  and  a 
strongly  alkaline  reaction.  Soluble  in  0.5  part  of  water,  aud  in  2 
pait3  of  alcohol,  at  15°  C.  (59°  F.) ;  very  solnble  in  boiling  water  and 
m  boiling  alcohol.  When  heated  nearly  to  a  red  heat,  it  melts,  forming 
an  oily  liquid.  At  a  strong  red  heat  it  is  slowly  volatilized  unchanged. 
It»  aqueous  solution  dropped  into  solution-of  tai-taric  acid  produces  a 
white  crj'stalline  precipitate,  which  is  rediasolved  by  an  excess  of  solu- 
tion of  potassa. 

An  aqueous  solution  of  potassa  shonld  be  colorless  (absence  of  oi^anic 
matter),  and,  after  being  supersaturated  with  nitric  acid,  should  not  be 
moi-e  thau  slightly  clouded  on  the  addition  of  test^olution  of  nitrate 
of  silver  (limit  of  chloride),  or  of  chloride  of  barium  (limit  of  sulphate). 
Dropped  into  an  acid,  it  should  not  produce  more  than  a  faint  efferves- 
cence of  isolated  bubbles  (limit  of  carbonate).  If  1  part  of  potassa  be 
dissolved  in  2  parts  of  water,  and  the  solution  dropped  into  4  parts  of 
alcohol,  not  more  than  a  slight  precipitate  (limit  oi^  silica),  or  a  small 
amount  of  a  dense  aqueous  layer  (limit  of  carbonate),  should  be  separated. 

To  neutralize  2.8  gm.  of  potassa  should  require  uot  less  than  45  cc 
of  the  volumetric  solution  of  oxalic  acid  (corresponding  to  at  least  90 
per  cent,  of  absolute  hj'drate  of  potassium). 

Potassa  cum  Calce,  U.  S.  P.     {Potassa  with  Lime.) 

Potaean,  fifty  parts 60 

Lime,  fifty  parts 50 

To  make  one  hundred  parU 100 

Rub  them  together  so  as  to  form  a  powder,  and  keep  it  in  a  well- 
stopped  bottle. 

This  powder  is  designed  to  be  applied  in  the  form  of  paste,  made  with 
a  little  (ucohol ;  but  l^  a  modification  of  the  process,  a  similar  article  is 
produced,  which  is  run  into  sticks,  and  is  found  in  the  shops  in  that 
form,  resembling  common  caustic  in  appearance.  It  is  milder  from  the 
dilution  with  lime,  and  less  deliquescent. 

A  grayish-white  powder,  denqnescent,  having  a  strongly  alkaline 
reaction,  and  responding  to  the  tests  for  calcium  and  poteissium.  It 
shonld  be  soluble  in  hydrochloric  acid  ivithout  leaving  more  than  a 
small  residue. 

Liqitor  Potasses,  U.  S.  P.     {Solittion  of  Poi((sh.) 
An  aqneons  solution  of  hydrate  of  potassium  (KHO  =  56)  containii^ 
about  5  per  cent,  of  the  hydrate. 

Bicarbonate  of  potassium,  ninety  parts  90 

Lime,  forty  parts 40 

Distilled  water A  sufficient  quantity. 
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Dissolve  the  bicarbonate  of  potassium  in  four  hundred  (400)  parte  of 
distilled  water,  heat  the  solution  until  effervescence  ceases,  and  then  raise 
it  to  boiling.  Slake  the  lime,  and  make  it  into  a  smooth  mixture  n-ith 
four  hundred  (400)  parts  of  distilled  water,  and  heat  to  boiling.  Then 
gradually  add  the  first  liquid  to  the  second  and  continue  the  boiluig  for 
ten  minutes.  Remove  the  heat,  cover  the  vessel  tightly,  and,  wheo  tlie 
contenia  are  cold,  add  enough  distilled  water  to  make  the  whole  mixture 
weigh  one  thousand  (lOOO)  jMrts.  Lastly,  strain  it  through  linen,  set 
the  liquid  aside  until  it  is  clear,  and  remove  the  clear  solution  by  means 
of  a  siphon. 

Solution  of  potassa  may  also  be  prepared  in  the  folloiving  manner : — 

PotaBsa,  fifty -bIx  parts 56 

Diatilled  water,  nine  hundred  and  forty-four  parte  944 

To  make  one  thousand  parte 1000 

Dissolve  the  potaasa  in  the  distilled  water. 

The  potassa  used  in  this  process  should  be  of  the  full  strength  directed 
by  the  Pharmacopoeia  (90  per  cent.).  Potass  of  any  other  strength, 
however,  may  be  ased  if  a  proportionately  lai^r  or  smaller  quautitj-  be 
taken ;  the  proper  amount  for  the  above  formula  being  ascertained  by 
dividing  5000  by  the  percentage  of  absolute  potassa  (hydrate  of  potas- 
sium) contained  therein. 

Solution  of  potaasa  should  be  kept  in  well-stopped  bottles. 
A  clear,  colorless  liquid,  odorless,  having  a  verj-  acrid  and  caustic  taste, 
and  a  strongly  alkaline  reaction.  Sp.  gr.  about  1,036.  When  dropped 
into  aconcentrated  solution  of  tartaric  acid,  a  white  crj-stalline  precipitate, 
soluble  in  an  excess  of  pota'^sa,  is  produced  (difference  from  solution  of 
soda).  A  drop  taken  up  by  a  platnumi  loop  and  held  in  a  non-luminous 
flame,  imparts  to  it  a  violet  tint.  When  droppetl  into  an  acid,  it  should 
pi-oduce  no  effer\'escence,  or,  at  most,  only  an  escape  of  isolated  bubbles 
(limit  of  carbonate).  When  neutralized  by  nitric  acid,  the  solution 
should  not  yield  more  than  a  faint  cloudiness  with  test-solution  of  car- 
bonate of  sodium  (limit  of  alkaline  earths),  cidoride  of  barium  (sulphate), 
or  nitrate  of  silver  with  a  little  nitric  acid  (chloride).  The  neutralized 
solution,  when  evaporated  to  dryness,  should  yield  a  residue  which  shoidd 
dissolve  in  water  without  leaving  more  than  a  small  quantity  of  insoluble 
matter. 

To  neutralize  28  gm.  of  solution  of  potassa  should  require  25  c.c.  of 
tlie  volumetric  solution  of  oxalic  acid. 

Its  use  in  medicine  is  chiefly  confined  to  neutralizing  free  acid  in  the 
stomach  and  in  the  secretions.  It  is  applied  to  the  treatment  of  scrofu- 
lous and  cutaneous  affections,  and  to  the  arrest  of  the  uric  acid  deposits 
in  the  urine.  The  dose  is  from  'n.v  to  foss.  'When  given  mtemally,  it 
should  be  largely  diMe<l  u-Uh  milk  Dr.  E.  Wilson,  of  Phihidelphia, 
has  used  it  with  success  in  a  case  of  extreme  olx^ity  for  i-educing  the 
accumulation  of  fat;  by  pushing  the  dose,  diluted  asab<»ve,  to  fHxl  three 
times  a  day,  his  patient,  a  female,  lost  48  lb-",  weight  iu  a  few  months, 
so  that  from  weighing  198  ftis.  at  the  commencement  of  the  treatment, 
slie  weighed  only  150  ttis.  at  its  close. 
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Potasm  Sulpkurata,  U.  S.  P.     {fiulphtraifd  Polassa.) 
{Potaml  Siifphm-etiim,  Pharm.,  1870.) 


Sublimed  nulphur,  one  part  . 
Carbonate  ofpotassium,  two  parts 


Rub  the  carbonate  of  potassium,  previously  dried,  with  the  sulphur, 
and  heat  the  mixture  gradually,  in  a  covered  crucible,  until  it  ceases  to 
swell  and  is  completely  melted.  Then  pour  the  Uouid  on  a  marble  slab; 
and,  when  it  has  soliuijied  aud  become  cold,  break  it  into  pieces,  and 
ket'p  them  in  a  well-stopped  bottle  of  hard  glas-s. 

IiT^ular  pieces  of  a  liver-brown  color  when  freshly  prepare*!,  turn- 
ing gradually  to  greenish-vellow  or  brownish-yellow,  having  a  faint,  dii»- 
agreeable  odor,  a  bitter,  atlcaline,  reimtive  taste,  and  alkaline  reaction. 
Si>luble  in  about  2  parts  of  water  at  15°  C.  (59°  F.),  with  the  exception 
of  a  small  residue ;  partly  soluble  iu  alcohol,  the  latter  leaving  uudis- 
eolved  the  accompanying  impurities.  The  aqueoas  solution  has  an 
orange-yellow  color  and  exhales  the  otior  of  hydrosulphuric  acid.  The 
latter  is  abundantly  evolved  on  the  addition  or  hydrochloric  acid,  while, 
at  the  same  time,  sulphur  is  deposited.  If  a  solution  of  the  salt  be 
boiled  with  an  excess  of  hydrochloric  acid,  until  no  more  hydrosulphuric 
acid  is  given  off,  the  cold  filtrate,  after  being  neutralized  with  soda,  yields 
a  white,  crystalline  precipitate  with  a  saturated  solution  of  bitartrate  of 
sotlium. 

On  triturating  tcgethcr  10  parts  of  sulphurated  potassa  and  12.69 

fmrts  of  crj-stallizctf  sulphate  of  copjwr  with  60  parts  of  water,  and 
ilteriiig,  the  filtrate  should  remain  unaifected  by  hydrosulphuric  acid 
(prepuce  of  at  least  56  per  cent,  of  true  sulphide  of  potassium). 

Polamii  Acdtis,  U.  S.  P.  (Sal  Diut-etieu^.)  {Acetate  of  Pofaseium. 
KCjHA  =  98-) 

Acetate  of  potassium  should  be  kept  in  well-stopj>ed  bottles. 

This  salt  isl>est  made  by  saturating  acetic  acid  with  bicorbotiate  of 
p()tiirisium,  the  acetic  acid  combining  with  the  potassium  aud  liWrat- 
iiig  the  carbonic  acid ;  the  solution  Is  carefully  evaporated  till  a  pellicle 
forma,  and  it  is  permitted  to  crystallize  or  the  heat  is  ver>-  carefully 
r^uiated,  and  the  salt  dried  to'  a  white  powder.  The  salt  has  been 
much  used  as  a  diuretic  aud  refrigerant,  and  of  late  it  has  been  recom- 
mended for  rheumatism.     The  dt>se  Ls  from  gr.  x  to  o'j- 

It  is  ven,'  liable  to  delique^^ce,  and  many  have  adopted  die  plan  of 
keeping  a  s«)lution — each  nuidounce  containing  half  an  ounce  of  the  salt. 

The  following  formula,  by  James  T.  Shino,  of  Philadelphia,  b 
adapted  to  this  purjxtse : — 


Add  the  acid  gradnally  to  the  carbonate  of  potassium  until  effer\-es- 
cence  ceases,  and  the  liniiid  is  neutral  to  test-i>ai)er,  and  water  sufficient 
to  make  a  pint.  Eat-li  fluidnichm  of  this  solution  contains  half  a 
drachm  of  acetate  of  potji^iitini,  and  it  may  thus  be  "  weighed  by  meas- 
ure" to  suit  each  prej^criptioii  pre!«eiite<i. 
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A  recipe  is  given  among  the  Extemjwraneous  Preparations  for  a  ready 
motle  of  preparing  acetate  of  pota^ium  in  a  liquid  form,  suitable  for  use. 

White,  foliaceous,  satiny,  crj'stalline  masses,  or  a  white,  graDultir 
powder,  very  deliquescent,  odorless,  having  a  warming,  mildly  pungeot 
and  saline  taste,  and  a  neutral  or  faintly  alkaline  reaction,  soluble  in 
0.4  part  of  water,  and  in  2.5  parte  of  alcohol  at  15°  C.  (59°  F.);  ver\' 
soluble  in  boiling  water  and  in  boiling  alcohol,  Vlien  strongly  heatcxl, 
the  salt  melts ;  at  a  higher  temperature  it  evolves  enipyreumatic,  inflam- 
mable vapors,  and  leaves  a  blackened  residue  of  an  alkaline  reaction. 
The  aqueous  .solution  vields  a  white,  crj-stalline  pi-ecipitate  on  the  addi- 
tion of  a  saturated  solution  of  bitartrate  of  sodiiun.  On  adding  gul- 
phuric  acid  to  the  salt  and  heating,  vajwr  of  acetic  acid  is  evolval.  A 
cold  solution  of  the  salt  is  rendered  deep  red  by  ferric  chloride,  and,  on 
boiling,  a  red  precipitate  is  formed. 

A  two  per  cent,  aqueous  solution  of  the  salt,  acidulated  with  acetic 
acid,  should  not  yield  more  than  a  faint  opalcf'ccnce  on  the  addition  of 
test-solution  of  nitrate  of  silver  (limit  of  chloride),  or  of  chloride  of 
barium  (limit  of  sulphate).  If  a  solution  of  the  salt,  acidulated  with 
nitric  acid,  is  e^'aporat«^  to  dryness,  the  residue  should  be  completely 
soluble  in  water  (abseuce  of  silica),  and  the  solution  should  remain  un- 
aflected  by  hydrosulphuric  acid  or  sulphide  of  ammouium  (absence  of 
metals),  and  should  yield  no  precipitate,  or  at  most  only  a  trace,  on  the 
a<:lditiou  of  test^^olution  of  carnmate  of  todium  (limit  of  alkaline 
earths).  Fragments  of  the  salt  added  to  acetic  acid  should  pn)duce  no 
effervescence  (absence  of  carI)onate},  and,  when  sprinkled  upon  colorless, 
concentrated  sulphuric  acid,  should  not  impart  any  color  to  the  latter 
(absence  of  organic  impurities). 

If  4.9  gm.  of  acetate  of  iKHa-^ium  are  ignited  until  g»«9  cease  to 
be  evolved,  the  alkaline  residue  should  re«|uire,  for  complete  neutraliza- 
tion, not  less  than  49  c.c.  of  the  volumetric  soluti<m  of  oxalic  acid  (corre- 
sponding to  at  least  98  per  cent,  of  al)solute  acetate  of  [wtassium). 

Po(«8«("i£i"cf(i-6o»w,U.S.  P.  (Bicarbonate  of  PotfiMiiim.  KHCO,=100.) 

Bicarlxinate  of  potassium  should  be  kept  in  well-stopped  bottles. 

This  salt  is  ma<Te  by  passing  carlx)iiic  acid  into  a  svtution  of  carbonate 
of  pota.ssium  in  about  three  parts  of  water  unto  satimitiou,  evaporating 
below  160°  F.  and  crjstidlizuig. 

If  the  solution  is  saturated,  the  formation  of  crj-stals  will  commence 
in  the  containing  vessel  as  soon  ns  the  requisite  quantity  of  the  gas  has 
been  alisorbe<l.  The  rationale  of  the  process  is,  that  the  carbonate  of 
potassium,  having  a  sti-ong  affinity  for  carbonic  acid,  is  converted  into 
bicarbonate  by  al)sorbing  an  additional  etini^Tilent,  a  reaction  which,  in 
this  instance,  requires  one  equivalent  of  water,  which  gives  to  this  salt 
a  determinate  and  uniform  compositiou — KjCOj-rHjCOj  =  2KHCOj. 
Bicarbonate  of  potassium  is  in  large  transparent  crystals,  with  a  mild 
alkaline  taste,  s<.»luble  in  about  four  parts  of  water. 

The  uniformity  of  this  salt  fits  it  for  use  as  a  test  for  the  strength  of 
acids,  and  htis  directe<l  in  the  Fharm<troj)^!fi  as  the  test  to  a-scertain  the 
streugth  of  acids,  which  it  neutralizes  in  the  ratio  of  their  strength. 
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C'ses. — As  a  mwliciiie,  bicarbonate  of  potassium  acts  as  a  direct  and 
efficient  antacid,  more  pleasant  and  efficient  than  bicarbonate  of  (fodiiim 
and  more  acceptable  to  the  stomach  than  the  carbonate.  It  readily 
neutralizes  free  acid  in  the  stomach ;  the  excess  being  absorbed  renders 
the  blood  and  wrine  decidedly  alkaline,  and  it  is  hence  considered  altera- 
tive in  its  action.  It  is  used  to  liberate  carbonic  acid,  and  for  making 
the  saline  pre^irationa  of  potassa  is  preferred  to  carbonate,  being  free 
from  silica.     Dose,  3j  to  5j. 

Colorless,  transparent,  monocliaic  priems,  permanent  in  dry  air,  odor- 
less, having  a  saline  and  slightly  alkaline  taste,  and  a  feebly  alkaline 
reaction,  yoluble  in  3.2  parts  of  water  at  15°  C.  (59*^  F.),  and  decom- 
posed by  boiling  ^vater ;  almost  insoluble  in  alcohol.  At  a  red  heat, 
the  salt  loses  31  per  cent,  of  its  weight.  The  aqueous  solution,  on  being 
heated,  disengages  carbonic  acid  gas,  and  finally  contains  carbonate  of 
potassium.  It  effervesces  on  the  addition  of  acids,  and,  with  tartaric 
acid  in  excess,  it  produces  a  white,  crystalline  precipitate, 

WTien  sujiersaturatetl  with  nitric  acid,  the  aqueous  solution  should 
yield  no  precipitate  with  test-solution  of  chloride  of  barium  (absence  of 
sulphate),  and  at  most  only  a  slight  cloudiness  ivith  testrsolution  of 
nitrate  of  silver  (limit  of  chloride).  If  1  gm.  of  the  salt  be  dissolved 
in  200  c.c.  of  cold  water,  and  the  solution  be  carefully  mixed,  without 

J'tation,  with  a  solution  of  1.22  gm.  of  chloride  of  Itorium  in  200  c.c. 
cold  water,  no  pi-ecipitate  or  opalescence  should  make  its  appearance 
within  ten  minutes  (limit  of  carbonate). 

To  neutralize  5.0  gm.  of  bicarbonate  of  potassium  should  require  50 
e.c.  of  the  volumetric  solution  of  oxalic  acid  (corresponding  to  100  per 
cent,  of  pure  Bicarbonate  of  potassium). 

Potassii  Bichromas,  U.  S.  P.     (Siehromaie  of  Potaaatum. 
K,CrjO,  =  294.8.) 

This  salt  is  prepared  from  chromate  of  potassium  by  adding  to  a 
solution  of  the  latter  sulphuric  acid,  which  abstracts  an  equivalent  of 
the  base  from  two  of  the  chromate,  and  leaves  one  equivalent  of  the 
bichromate  in  solution.  As  obtained  in  commerce  it  is  sufficiently  pure  for 
medicinal  purposes;  it  crystallizes  in  prisms,  which affi isomorpbous with 
the  anhydrous  bisuljAate  of  potassium,  but  tiie  latter,  owing  to  its  greater 
solubility  in  water,  can  be  easily  removed  by  recrystallization  if  present. 

It  has  been  employed  as  a  powerful  alterative  in  the  dose  of  j'jj  to  ^^ 
grain,  repeated  two  or  three  times  daily.  In  lai^r  doses,  f  to  I  grain,  it 
acts  as  an  emetic,  but  its  use  is  dangerous  on  account  of  its  irritating  poison- 
ous properties.  It  has  been  externally  employed  as  a  caustic  ana  irritant 
in  the  form  of  a  concentrated  solution,  and  in  powder.  In  pharmacy  it 
is  employed  as  an  oxidizing  agent  in  the  preparation  of  valerianic  acid. 

Large,  orange-red,  transparent,  four-sided,  tabular  prisms,  permanent 
in  the  air,  odorless,  having  a  bitter,  disagreeable,  metallic  taste,  and  an 
add  reaction.  Soluble  in  10  parts  of  water  at  15°  C.  (69°  F.),  and  in 
1.5  part  of  boiling  water ;  insoluble  in  alcohol.  The  salt  fuses  below 
a  red  heat,  forming  a  dark  brown  liquid,  without  loss  of  weight.  At  a 
white  heat  it  evolves  oxygen,  ami  leaves  a  residue  of  neutral  chromate  of 
potassium  and  green  chromic  oxide,  from  which  the  former  may  be  washed 
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out  by  water.  The  aqueoas  solution  yields  a  white,  crj'stalline  precipitate 
on  the  addition  of  a  saturated  solution  of  bitartrate  of  sodium.  On  beat- 
ing the  powdered  salt  with  hvdrocbloric  acid,  chlorine  vapor  is  given  off. 
A  one  per  cent  solution  of  the  salt,  acidulated  with  uittic  acid,  should 
not  be  precipitated  nor  be  rendered  cloudv  on  the  addition  of  test-solu- 
tion of  chloride  of  barium  (absence  of  sulphate). 

Potfumi  Bisidphas.     {Bimiipkaie  of  Pofaesium.     KHSOj  =;  136.) 
Contained  in  the  residuum  of  the  preparation  of  nitric  acid  from 
nitrate  of  potassium,  or  obtained  from  tne  neutral  sulphate  bj  iiising  it 
together  with  an  excess  of  sulphuric  acid,  and  recr^'stallizing  it. 

It  is  readily  soluble  in  water,  and  has  a  bitter  acid  taste ;  it  contains, 
when  crystallized,  2HjO.  It  is  used  occasionally  in  cases  of  constipation 
when  the  tonic  effect  of  an  acid  is  desired.   The  dose  is  one  or  two  drachms. 

Pota^i  Bitaiirmt,  U.  S.  P.     (Bitartrate  of  Potassium. 
KHC,HA^  188.)     {Cream  of  Tartar.) 

Cream  of  Tartar  is  made  by  treating  argols  with  hot  ii-ater,  mixiag 
with  clay,  which  absorbs  the  coloring  matters,  purifying  by  crj-staiUza- 
tiou,  and  reducing  to  powder.  It  is  a  white,  somewhat  gritlj,-  powder, 
of  an  agreeable  acid  taste,  siiaringly  soluble  in  the  mouth,  soluble  in 
210  parts  of  cold  water,  and  in  15  parts  of  boiling  water,  which  de- 
posits it  on  cooling.  It  consists  of  one  equivalent  of  potassium,  one  of 
^vater,  and  one  of  tartaric  acid,  though  formerly  considered,  as  its  name 
implies,  a  bitartrate ;  the  combined  water  contained  in  it  is  capable  of 
being  replaced  by  other  bases,  as  in  the  two  salts  which  follow,  and  in 
the  tartrate  of  iron  aud  pota.ssium,  and  the  tartrate  of  antimony  and 
{wtassium,  described  in  subsequent  chapters.  Tlie  reader  is  refeiired  to 
page  75,  40th  vol.,  Amerlcaii  Journal  of  Pharnwcy,  for  another  aud 
more  efficient  method  of  purifying  cream  of  tartar  and  its  derivatives, 
by  l*rof.  E.  S.  Wayne,  of  Cincinnati. 

Colorless  or  slightly  opaque,  rhombic  crystals,  or  a  white,  some^vhat 

Eitty  |K)W(ler,  ]>ermancnt  in  the  air,  odorless,  having  a  pleasant,  acidu- 
la  taste,  and  an  acid  reaction;  vet^'  slightly  soluble  in  alcohol,  "When 
heated,  the  salt  chars  and  evolves  inflammable  vapors  having  the  odor 
of  burnt  -ugar.  On  moderate  ignition,  it  leaves  a  blackened  residue  of 
an  alkaline  reaction,  which  strongly  effervesces  with  acids.  The  salt  is 
disMolvetl  by  Marm  solution  of  potassa,  and  is  again  pi-ecipitated  ou  the 
addition  of  hydrochloric  acid.  Its  aqueous  solution,  rendered  neutral 
by  ixitassa,  produces,  with  test-,solution  of  nitrate  of  silver,  a  white 
pn-cipitate,  Wyoming  black  by  boiling. 

The  aqueous  solution  of  the  salt,  acidulated  with  nitric  acid,  should 
not  be  rendered  turbid  by  tewt-solution  of  chloride  of  liarium  (absence 
of  sulphate),  or  nitrate  of  silver  (absence  of  chloride).  A  solution  of 
the  salt  in  water  of  ammonia  should  remain  unaflected  by  sulphide  of 
ammonium  (alwence  of  metals).  If  1  gm.  of  bitartmte  of  potassium 
Ik'  digested  with  5  c.c.  of  dilutetl  acetic  acid  for  half  an  hour,  then 
dilnhHl  with  distilled  wafer  to  500  cc,  the  solution  agitated  and 
filtered,  and  25  <'.c.  of  the  filtrate  treated  with  5  c.c.  of  test-solution 
of  o.\alute  of  ammonium,  the  liquid  should  not  become  cloudy  in  less 
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than  one  minute,  nor  distioctly  turbid  in  less  than  one  minate  aud  a 
half  (absMice  of  more  than  6  per  cent,  of  tartrate  of  calcium). 

Cream  of  tartar  in  doeee  of  $i%  to  5jr  and  in  smaller  quantities,  is  a 
verj-  common  and  well-known  hydragt^e  cathartic,  refrigerant,  and 
diuretic.     It  ia  usually  given  diffiieed  iu  ^vater,  being  sparingly  soluble. 

Cnide  argols  are  imported  from  the  wine-producing  countries  of  two 
kinds,  the  red  and  the  white  tartar  of  commerce.  lieceatly  tartar  has 
been  produced,  though  not  in  large  quantities,  in  the  vicinity  of  Cincin- 
nati, Ohio.  It  consists  of  potassa  combined  with  an  excess  of  tartaric 
acid,  some  tartrate  of  calcium,  coloring  matters,  etc.,  the  lees  and  set- 
tlings of  the  wine  which  have  separated  during  the  conversion  of  the 
sugar  of  the  grape-juice  into  alcohol,  and  collected  as  a  mase  on  the 
bottom  and  sides  of  the  casks. 

Potami  Bom&co-TaHraa. 

The  iaiiarua  bwaxatus,  or  tat-traa  bonco-polaeaiaus,  of  the  French 
Codex,  as  originally  made  by  So\ibeiran,  is  prepared  by  dissolving  1 
part  of  boracic  acid  and  4  of  cream  of  tartar,  in  24  parts  of  water,  and 
evaporating  to  dryness  at  or  near  the  boiling  point,  so  as  to  prevent  the 
premature  separation  of  the  excess  of  bitartrate  of  potassium.  The  salt 
resembles  the  following  in  appearance  and  properties,  except  that  it  keeps 
in  the  air  mthout  attracting  moisture. 

Borax  in  solution  precipitates  the  mucilage  of  gum-arabic,  Iceland 
mo68  salep,  etc ;  it  colors  curcuma  paper  brown,  and  dissolves  in  2  parts 
of  boiling  and  12  cold  water.  Moistened  with  H,SO^  it  coloi-s  the  name 
of  alcohol  green. 

Potassii  et  Boracia  Thrtraa. 

The  tarUirua  boraxatuH  of  the  Gei-man  Pharmacopceiaa  is  prepared  by 
dissolving  3  parts  of  crystallized  pure  cream  of  tartar  in  a  solution  of 
1  part  borax  in  5  parts  water,  and  evaporating  ivith  constant  ^tation 
to  dryness.  It  is  soluble  in  2  parts  of  water,  deliquescing  in  ttie  air, 
and  has  a  mild,  agreeably  sour  taste.  Its  medicinal  properties  are  simi- 
lar to  those  of  the  other  neutral  tartrates. 

In  its  solution  metallic  oxides,  lime,  and  mineral  acids  are  detected  as 
above. 

Potciggii  Carbonaa,  U.  S.  P.     (Chrbonaie  of  Potassium. 
(K,0O,)j+3H,O  =  830.) 

Carbooate  of  potassium  should  be  kept  in  well^stopped  bottles. 

It  is  remarkable  that,  for  centuries,  the  only  avaiUble  source  of  car^ 
bonates  of  potassium  was  from  the  combustion  of  vegetable  organiza- 
tions, which,  by  absorbing  the  salts  of  the  alkalies  in  solution  in  the 
water  permeating  the  soil,  nave  assimilated  these  into  their  structure,  and 
on  their  combustion  they  are  obtained  in  the  ashes,  remaining  uncon- 
Bumed.  By  lixiviating  the  ashes  of  forest  trees  and  evaporating  the  lye, 
potash  is  obtained,  and  by  subjecting  this  to  the  action  of  flame  it  is 
converted  into  pearlash. 

Potash  and  pearfewfi,  though  important  in  their  relations  to  the  arts 
and  to  domestic  economy,  are  seldom  employed  in  medicine,  except  in 
the  preparation  of  the  other  forms  of  eristic  and  carbonated  alkali,  and 
the  other  salts  of  potassium  enumerated  in  the  table. 
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Thia  aUt  is  made  by  dissolving  pearlash  iu  an  equal  n'eight  of  cold 
water,  filtering  or  deoaiitiug  to  separate  insoluble  nmttera,  and  evaporat- 
ing, stirring  actively  so  as  to  form  a  granular  powder,  which  is  verj- 
deliquescent,  and  usually  contains  wattT  in  the  proportion  of  three 
equivalents  to  every  two  of  salt.  It  is  soluble  in  its  weight  of  water. 
It  contains  traces  of  sulphate  of  potas&Ium  and  chloride  of  jtotassium, 
which  do  not  interfere  with  its  medicinal  uses ;  it  al^  contains  silica  in 
the  form  of  silicate  of  potassium,  which,  on  absorbing  COj  from  the  air, 
is  precipitated.  Dose,  gr.  x  to  5^i  l&n^ly  diluted,  as  an  antacid ;  exter- 
nally it  is  prescribed  in  lotions  containing  5ij  to  Oj  of  water.  It  is 
known  in  commerce  as  salt  of  tartar. 

A  new  source  of  supply  for  the  potassium  salts  has  been  lately 
pointed  out  by  Mr.  Herbert  Hazard,  viz.,  the  ashes  of  the  com-oob. 
(See  Atner.  Joum.  of  Pkttrm.,  1872,  p.  152.) 

X  white,  crj'stalline  or  granular  jwwder,  verj-  deliquescent,  odorless, 
having  a  strongly  alkaline  taste  ami  an  alkaline  reaction.  Soluble  in  I 
jmrt  of  water  at  15°  C.  {59°  F.),  and  in  0.7  part  of  boiling  water; 
iu.soluble  in  alcohol.  At  a  red  heat  the  salt  loses  between  15  and  18 
per  cent,  of  its  weight,  and  at  a  bright  red  heat  it  melts.  The  aqueous 
solution  strongly  efier\'esces  on  the  addition  of  acids,  and,  with  an  e.veess 
of  tartaric  acid,  produces  a  white,  cn.-stalline  precipitate. 

If  a  solution  of  the  salt  be  suijersatumted  with  nitric  acid,  and  evap- 
orated to  dryness,  a  residue  remains  which  sliould  be  soluble  in  water 
without  leaving  more  than  a  trilling  amount  of  insoluble  matter  (silica, 
«tc.).  This  solutiou  should  not  produce  more  than  a  cloudiness  on  the 
addition  of  test-solution  of  carlionate  of  sodium  (limit  of  alkaline  earths). 
An  aqueous  solutiou  of  the  salt,  supersaturated  with  niti'ic  acid,  should 
not  be  rendered  more  than  slightly  turbid  by  test-solution  of  nitrate  of 
silver  (limit  of  chloride),  or  of  chloride  of  twriura  (limit  of  sulphate). 

To  neutralize  3.45  gm.  of  carbonate  of  potassium  should  require  not 
less  than  40,5  c.c.  of  the  volumetric  solution  of  oxalic  acid  (correspond- 
ing to  at  least  81  per  cent,  of  pure,  anhydrous  carbonate  of  potassium). 

Sa/eratita  is  a  useful  and  tolerably  piire  sesquicarbonate  or  potassium, 
prejrared  by  subjecting  j)earlash  to  the  fumes  of  fermenting  sul>stances, 
from  which  it  absorbs  additional  carbonic  acid.  It  occupies  a  ]x»ition 
intermediate  between  the  carbonate  and  bicarbonate,  and  is  much  used 
in  bakiug  to  furnish  the  carl)onie  acid  which  raises  the  bread,  remleriug 
it  light  aud  jxtrous.  Light  cakes  madcwith  it  are  generally  considered 
less  objectionable  by  dy.'SjK.'ptics  than  those  made  with  yeast.  Recently 
most  of  the  saleratus  of  the  shoiw  h  an  imperfectly  carbonated  bicarbo- 
nate of  aodlavi. 

PotiiUKii  CarbotKM  Piirn. 
The  ignition  of  the  potash  forming  jwarlash  deprives  it  of  organic 
matter,  and  brings  it  more  completely  into  the  condition  of  a  carbonate. 
The  solution,  filtration,  and  granulation  of  this  deprive  it  of  some  inor- 
ganic impurities,  but  leave  it  contaminatal  with  silica.  Chaiging  it 
with  a  further  dose  of  carbonic  acid  precipitates  this  impurity- ;  and, 
finally,  calcination  at  a  re<l  heat  Mill  drive  off  the  additional  dose  of 
carbonic  acid  and  the  water  of  ciystallizatiou,  and  leave  the  pure  car- 
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buimte.     This  is  directed  to  be  dissolved  and  granulated,  by  which  it 
will  absorb  water  as  in  the  case  of  the  ordinarj-  carbonate.     The  only 
use  to  which  it  is  applied  is  as  a  test,  and  ^¥hen  absolute         p.     ,„ 
"iirity  is  required.     An  iron  crucible  is  directed  in  the 
^hai-macopceia  for  this  purpose,  but  a  porcelain  or  a 
platinum  crucible  will  serve  in  small  operations. 

Fig.  197  shows  the  mode  of  suspending  a  crucible 
of  small  size  over  a  gas  lamp  chimney  by  a  bent  wire ; 
a  similar  arrangement  may  be  adopted  in  using  the 
Bu^ian  or  other  alcohol  Uuups.  I  have  illustrated  and 
described  this  more  fully,  because  on  a  small  scale  it'  is 
readily  practicable,  and  it  is  frequently  difficult  to  ob- 
tain the  chemically  pure  carbonate.  Formerly  this  was  _ 
directed  to  be  prepared  by  igniting  bitartrate  of  potas-  ^^^HT^mner 
8ium,  hence  the  name  salt  of  tartar  now  frequently  and  ctuciihb  sup- 
applied  to  both  the  carbonates. 

Sesquicarbonate  of  Potasmum. — Under  this   name  the  "  Eclectic " 

Eractitioners  prescribe  an  alkaline  powder  prepared  by  dissolving  bicar- 
oiiate  in  water  and  evajwrating  "  by  means  of  heat  raised  a  very  few 
de^jrees  above  the  boiling  point,"  till  "sufficiently  concentrated,"  the 
resulting  precipitate  is  then  dried  by  "  a  gentle  heat."  It  is  well  ascei^ 
taiued  that  the  bicarbonate  of  jwtassium  loses  COj  bv  an  elex'ation  of 
temperature,  but  it  is  nonsense  to  claim  for  it  that  as  thus  pi-epared  it  is 
a  true  sesquicarbonate.  This  powder  is  described  as  being  permanent  in 
drj'  air,  while  the  ordinary  carbonate  is  deliquescent.  The  synonym 
"  vegetable  caustic "  applied  to  it  in  Dr.  King's  Disjienaatory  is  more 
properly  applied  to  caustic  potassa,  KHO. 

Potosi^u  Chlorae,  U.  S.  P.  {Chlorate  of  Pofaasium.  KCIOj  =  122.4.) 
Chlorate  of  potassium  should  be  kept  in  well-stoppod  bottles,  and 
sliould  not  be  triturated  vnth  readily  oxiaizable  or  combustible  substances. 
Chlorate  of  pota.ssium  may  be  prepared  by  passing  chlorine  gas  into 
a  solution  of  potassa  or  its  carbonate ;  at  first,  chloride  of  potassium  and 
hypochlorite  of  potassium  are  formed ;  with  the:^,  a  further  proportion 
of  chlorine  produces  changes  resulting  in  the  conversion  of  the  hi-po- 
chloric  into  chloric  acid,  which  exists  in  combination  with  the  potassa  as 
chlorate  of  potassium ;  this  is  separated  by  cr>-stalIization  from  the  more 
soluble  chloride  of  potassium.  There  are  modifications  of  thb  process 
by  which  a  lar^r  yield  and  greater  economy  of  materials  are  producetl. 
Fur  a  description  of  it,  see  13th  ed.  Wood  and  Buehf's  Dispeiisatorif,  p. 
702.  The  process  in  use  for  commercial  puriioses  consists  in  i)assing 
chlorine  gas  into  a  moistened  mixture  of  3  parts  of  chloride  of  pota-*- 
eium  and  10  of  slaked  lime  until  saturated,  and  well  boiling  the  product. 
Chlorinated  lime  is  first  formed ;  this,  on  boiling  with  water,  splits  up 
uito  chloride  of  calcium  and  chlorate  of  calcium,  and  the  latter,  reacting 
on  the  chloride  of  [wtassium,  vields  chloride  of  calcium  and  chlorate  of 
potassium,  Ca2C103+2KCI  =  CaCti+ 2KCIOj. 

Colorless,  monocliuic  prisms  or  plates,  of  a  peariy  lustre,  j»ermanent 
in  the  air,  odorless,  having  a  cooling,  saline  taate,  and  a  neutral  reaction. 
SoluWe  in  16,-j  i)art.s  of  ^vater  at  15°  C.  (59°  F.),  and  in  2  jMirts  of 
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boiling  water ;  ooly  sightly  soluble  in  alcohol.  "When  heated,  the  salt 
melts  and  afterward  gives*  off  an  abundance  of  oxj  gen,  finally  leaving  a 
residue  of  a  neutral  reaction,  amounting  to  60,8  per  cent,  of  the  ortgiual 
weight,  and  completely  soluble  in  water.  The  aqueous  solution  of  this 
re!<idue  yieldfi  a  white,  ci>-staJiine  precipitate  with  a  saturated  solution  of 
bitartrate  of  sodium,  and,  with  test-^lution  of  nitrate  of  silver,  a  white 
precipitate  insoluble  in  nitric  acid,  but  sohible  in  ammonia. 

A  1  per  cent,  aqueous  solution  of  the  salt  should  yield  no  precipitate 
with  test-solution  of  chloride  of  barium  (sulphate),  or  of  oxalate  of  am- 
monium (calcium),  and,  at  most,  only  a  faint  cloudiness  with  test-solution 
of  nitrate  of  silver  (limit  of  chloride). 

This  salt  is  anhydrous ;  sp.  gr.  1.989.    Is  verv  explosive  when  mixed 

with  inflammable  substances  (sulphur,  charcoal,  etc.).     If  dropped  in 

concentrated  H^SO,,  the  chloric  acid  of  the  salt  is  decomposed  into  hy- 

perchloric  and  chlorous  acids,  which  latter  suddenly  deconipoees  into 

chlorine  and  oxygen,  thereby  causing  a  violent  explosion. 

y      This  property  renders  it  necessan-  that  the  pharraacwts  and  those  dis- 

i  pensiug  chlorate  of  potassium  should  remember  that  all  substances  in 

/  which  carbon  is  loosely  combined  will  produce  the  same  result.     Sugnr, 

tannic  acid,  etc.,  when  incorporated  with  chlorate  of  potassium,  should 

ahvavs  be  powdered  separately  and  mixed  in  a  paper  by  means  of  a 

wcMxlen  spatula. 

Its  cold  solution  is  not  affected  by  any  tests  except  such  as  prodHoe 
precipitates  with  potasea  (tartaric  acid  and  chloride  of  platinum).     The 

Eresence  of  saltpetre  is  detected  bv  the  alkaline  reaction  of  the  salt  after 
aving  been  exposed  to  a  strong  lieat. 
The  uses  of  chlorate  of  potassium  in  the  arts  are  as  an  oxidizing 
agent  in  calico  printing,  and  in  the  fabrication  of  friction  matches  and 
explosive  compoiuids. 

The  commercial  article  is  usually  impure,  and  the  powdered  article  is 
often  exceedingly  dirty.  The  salt  is  easily  puritied  by  dissolving  in 
boiling  distilled  water,  filtering  the  hot  solution,  and  evajKiratine.  The 
cn,-staw  thus  fonned  are  small  and  shining,  s<'ale-like,  and  easily  pow- 
dei-ed,  giving  a  perfectly  clear  solution,  and  ai-e  leu*  sharp  and  bitter  to 
the  taste.  If  a  small  quantity  of  the  purified  salt  is  wanted  for  imme- 
diate use,  it  may  be  easdy  prejiared  by  pouring  the  hot  filtered  solutiuu 
into  alcohol,  which  precipitates  it  in  elegant  small  crj'stals. 

In  medicine,  it  is  much  prescribed  as  an  alterative,  diuretic,  nervine, 
and  antiseptic,  and  for  its  asserted  effect  as  an  oxidizer  of  the  blood.  Tlie 
great  \-ariety  of  diseases  to  which  it  has  t)eeu  applie<!  and  its  general  pop- 
ularity with  the  profession  have,  of  late  years,  made  it  a  leading  artitne 
in  the  shop  of  the  apothecary.  It  is  asM?rted  to  be  useful  in  treating 
diphtheria,  a  very  prevalent  and  dangerous  epidemic.  It  is  mostly 
given  in  solution,  and  its  sparing  solubility-  is  often  quite  overlooked  by 
physicians ;  5^*  to  f.^  of  water  is  the  limit  of  concentration.  Chlorate 
of  sodium  is  more  soluble,  and  has  been  recommeuded  as  a  substitute. 
The  dose  of  chlorate  of  potassium  is  from  gr,  x  to  .5s-s ;  externally,  from 
5j  to  .jiij  to  a  pint  of  «-ater  as  a  urethral  injection,  mouth-wash,  etc. 

In  tubercular  affections  it  is  highly  recommended  by  some  practitionera. 
Though  considered  as  rather  an  innoxious  remedy,  it  is  capable  of  pixxluo- 
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ing  serioiLs  consequences  in  overdose,  as  sho^VD  in  the  case  of  Dr.  Fountain, 
an  esteemed  physician  of  Davenport,  Iowa,  who  had  experimented  with 
various  doses,  till,  having  exceeded  half  an  ounce  with  impuoit)',  he 
ventured  upon  one  ounce  at  a  doee,  and  fell  a  victim  to  his  t^erity. 

Potassii  C'hrmnas.     K„CrO.  =  194.4. 

This  salt  is  obtained  in  lai^  manufactories  as  a  preliminary  step  to 
the  preparation  of  the  bichromate,  by  melting  powdered  chrome  iron  ore 
(FeOjCTjO.)  with  saltpetre,  dissolvmg  it  out  \vith  water,  evaporating, 
and  crystallizing.  For  pharmaceutical  use  it  ma^  be  conveniently  made 
by  adding  carbonate  of  potassium  to  a  solution  of  the  bichromate  until  it 
has  acquired  a  slight  alkaline  reaction.  It  occurs  in  lemon-yellow  prisms 
of  a  bitter,  almost  stj-ptic  taste,  requiring  little  more  than  2  puis  of  water  at 
60°  for  its  solution,  which  has  an  alkaline  reaction ;  it  is  insoluble  in  alcohol. 

It  is  an  irritating  resolvent,  alterative,  and  emetic ;  the  dose  is  ^  of  a 
grain  every  two  or  three  hours ;  or  from  2  to  4  grains  as  an  emetic  It 
is  used  in  Uie  preparation  of  a  cheap  writing  fluid  with  extract  of  logwood. 

Potaa»iiatras,V.S.P.   (atrate  of  Potassium.   KjC.H.O^H^O  =  324.) 

Citrate  of  potassium  should  be  kept  in  well-stopped  bottles. 

Take  of  Citric  acid 10  parts. 

Bicarbonate  of  potaaaium 14     " 

Water,  q.  s 82    " 

Dissolve  ^e  citric  acid  in  the  wafer,  add  the  bicarbonate  gradually, 
and  when  efl«rvescence  has  ceased,  strain  and  evaporate  to  diyness,  stir- 
ring constantly  after  the  pellicle  has  begun  to  form  till  the  salt  granulates, 
then  rub  it  in  a  mortar  (wedgewood)',  pass  it  through  a  coarse  sieve,  and 

Eut  it  in  a  bottle,  which  should  be  kept  closely  stopped.  In  this  process, 
y  single  elective  afiinit}''  the  base  combines  with  the  acid,  liberatmg  the 
ga:?eous  ingredient  with  effervescence.  As  citric  acid  of  commerce  varies 
in  the  pi-ecise  quantity  of  water  it  contains,  these  proportions  may  be 
change*!  so  as  to  insure  complete  saturation,  though  the  presence  of  a 
slight  excess  of  the  acid  is  not  objectionable.  T^e  potassium  is  here 
added  in  the  full  proportion  to  form  a  basic  salt ;  there  are,  however, 
two  other  salts  of  citric  acid  and  potassium  having  one  and  two  equiva- 
lents of  the  base,  respectively.  It  is  refrigerant  and  diaphoretic.  Its 
dose  is  from  .3j  to  .jss, 

A  white,  granular  powder,  deliauescent  on  exposure  to  air,  odorless, 
having  a  slightly  cooling,  faintly  alkaline  taste,  and  a  neutral  or  faintly 
alkaline  reaction.  Soluble  in  0.6  part  of  *vater  at  16°  C.  (59°  F.),  and 
ven'  soluble  iu  boiling  ivater ;  very  slightly  soluble  in  alcohol.  vVTien 
heated  to  about  200''  C.  (392°  F.),  the  salt  loses  nearly  5.5  per  rent,  of 
ivater.  At  a  higher  temperature  it  chars,  and,  if  kept  at  a  red  heat, 
until  gases  cease  to  be  evolved,  it  is  converted  into  a  blackened  mass  of 
au  alkaline  reaction,  which  strongly  effervesces  with  acids.  The  aqueous 
solution  of  the  salt  yields  a  white,  crystalline  precipitate  on  the  addition 
of  a  saturated  solution  of  bitartrate  of  sodium.  It  remains  clear  on  the 
addition  of  chloride  of  calcium  until  it  is  boiled,  when  a  white,  granular 
precipitate  is  produced. 
15 
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The  aqueous  eolation  of  the  salt  should  not  eServesce  on  the  addition 
of  an  acid  (absence  of  carbonate),  and  the  solution,  acidulated  ^nth  nitric 
acid,  should  remain  unaffected  by  test-solution  of  chloride  of  barium 
(altsence  of  sulphate),  or  of  nitrate  of  silver  (chloride).  A  concentrated 
solution  should  not  ueposit  a  white,  crj-staliine  precipitate  on  the  addition 
of  acetic  acid  (tartrate). 

If  5.4  gm.  of  citrate  of  iwtassium  are  ignited  until  gases  cease  to  l»e 
evolved,  the  alkaline  residue  should  require  for  complete  neutralization 
not  less  than  50  c.e.  of  the  volumetric  solution  of  oxalic  acid  (cor- 
responding to  100  per  cent,  of  the  pure  citrate  of  potassium). 

I'otamii  Ci/anidum,  U.  S.  P.     {Cyanide  of  Potassium.     KCX  =  65.) 

0\'anide  of  potassium  should  be  kept  in  well-stopped  bottles. 

This  salt  is  generally  made  by  fusing  together  dried  ferrocyanide  of 
potassium  and  dried  pure  carbonate  of  ixttassium,  previously  mixed  to- 
gether very  intimately,  in  a  deep  cruciole.  The  neat  must  be  main- 
tained until  effervescence  ceases  and  the  salt  appears  white  upon  a  rod 
dipped  into  it  after  it  has  cooled.  The  salt  thus  prepared  is  coutami- 
uated  with  cyanate  of  potassium, 

MTiite,  opaque,  amorphous  pieces,  or  a  white,  granular  powder,  deli- 
quescent in  damp  air,  odorless  when  perfectly  diy,  but  generally  of  a 
peculiar,  characteristic  odor,  having  a  sharp,  somewhat  alkaline  and 
bitter-almond  taste,  and  a  strongly  alkaline  reaction.  The  commercial 
salt  is  soluble  in  2  parts  of  water  at  15°  C  (59°  F,),  and  in  1  part  of 
boiling  water ;  it  is  but  sparingly  soluble  in  alcohol.  AMien  heated  to 
a  low  red  heat,  the  salt  fu,«es.  Its  aqueous  solution  yields  a  white,  tr^-.'r- 
talline  precipitate  on  the  addition  of  a  saturated  solution  of  bitartrate 
of  sodium.  When  expo(*ed  to  the  air,  tlic  solution  exhales  the  odor  of 
hydroCT-anic  acid,  and,  when  added  to  test-solution  of  nitrate  of  silver, 
it  yieltis  a  white  precipitate  which  is  wholly  soluble  in  an  excess  of 
t^-anide  of  potassium  and  also  in  water  of  ammonia. 

An  aqueous  solution  of  tlie  salt  should  not  pniduce  more  than  a 
slight  eflcr\'esceuce  on  the  addition  of  an  acid  (limit  of  carbonate). 

If  0.65  gm.  of  c>-anide  of  potassium  be  dissolved  in  12  c.c.  of  water, 
and  volumetric  solution  of  nitrate  of  silver  be  gradually  added,  the  pre- 
ci})itate  first  formed  should  dissolve  on  stirring  and  a  pormaiiont  precipi- 
tate should  not  appear  until  at  least  45  c.c.  of  the  volumetric  solution 
have  beea  used  (corresponding  to  at  lea-st  90  jier  cent,  of  pure  cyanide 
of  potassium). 

lit  is  used  in  medicine  for  the  same  purposes  as  hydrocj-anic  acid,  and 
is  given  in  doses  of  -jiy  of  a  grain  and  gradually  inci-eased.  lu  the  arts 
it  is  used  as  a  solvent  for  many  of  the  metallic  oxides  and  is  largely 
employed  iu  photography;  it  is  very  useful  for  removing  stains  of 
nitrate  of  silver. 

Potassii  et  Sodii  Tartras,  U.  S.  P.     { Tni-trate  of  Potassium  and  Sodium. 

KS&C^Hfi^iKfi  =  282.)    {Rod.dh  S(df.) 

Roehelle  salt  is  prepared  by  combining  one  equivalent  of  carbonate 

of  sodium  with  one  of  bitartrate  of  potassium.     The  sodium  of  the  car- 
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bonate  uniting  with  the  excess  of  tartaric  acid  of  the  bitartrate  to  form 
a  neutral  salt,  cai'bonic  acid  is  evolved.  It  is  incompatible  with  most 
acids  and  acidulous  salts,  which  by  combining  with  the  sodium  throw 
down  bitartrate  of  potassium.  It  is  commonly  sold  in  powder,  and 
combined  with  one-mird  its  weight  of  bicarbonate  of.sodiiim  constitutes 
the  so-called  Seidlitz  mixture.  It  is  a  mild  and  pleasant  purgative. 
Doee,  from  5ij  to  ^j- 

Colorless,  transparent,  rhombic  crystals,  slightly  efflorescent  iu  dry 
air,  or  a  white  powder,  odorless,  having  a  cooling,  mildly  saline  and 
slightly  bitter  taste,  and  a  neutral  reaction.  Soluble  in  2.5  imrts  of  water 
at  15°  C.  (69°  F.),  and  very  soluble  in  boiling  water ;  almost  insolu- 
ble in  alcohol.  When  rapidly  heated  to  about  75°  0.  (167°  F.),  the 
salt  melts  iu  its  water  of  crystallization :  at  a  higher  temperature  it 
dries,  then  chars,  evolves  inflammable  vapors  haviug  the  odor  of  burnt 
sugar,  and,  on  moderate  ignition,  leaves  a  blackened  residue  of  an  alka^ 
line  reaction,  strongly  effervescing  with  acids,  and  imparting  to  a  non- 
luminous  flame  an  intense  yellow  color,  which  appears  red  when  observed 
through  a  blue  glass.  A  concentrated  aqueous  solution  of  the  salt  yields 
a  white,  crystalline  precipitate  on  the  addition  of  acetic  acid.  With 
test-solution  of  nitrate  of  silver  it  yields  a  white  precipitate  which  be- 
comes black  on  boiling. 

A  dilute,  aqueous  solution  should  yield  no  precipitate  with  test-solu- 
tion of  oxalate  of  ammonium  (absence  of  calcium).  On  adding  nitric 
add  to  a  dilute,  aqueous  solution  of  the  salt,  until  the  precipitate  first 
formed  is  redissolved,  the  resulting  solution  sliould  yield  uo  precipitate 
with  te8t>-solution  of  chloride  of  barium  (sulphate),  and,  at  most,  ouly 
a  cloudiness  with  test-solution  of  nitrate  of  silver  (limit  of  chloride). 
A  portion  heated  with  potassa  should  not  give  off  vapor  of  ammonia. 

If  3.525  gm.  of  tartrate  of  ^xitaasium  and  sodium  are  ignited  until 
gases  cease  to  be  evolved,  the  alkaline  residue  should  require  for  com- 
plete neutralization  not  leas  than  25  c.c.  of  the  volumetric  solution  of 
oxalic  acid  (corresponding  to  100  per  cent,  of  ciystallized  tartrate  of 
potassium  aiul  sodium). 

Polassii  Ferrocmnidum,  U.  S.  P.     (Ferrocmnide  of  Potasaium. 
K,Fe(CX)g3HjO  =  421.9.) 

Ferrocyanide  of  potassium  sliould  be  kept  in  well-closed  vessels. 

Ferrocyanide  of  potassium  is  prepared  by  heating  together  animal 
matters,  potash,  and  iron,  at  a  temperature  of  158°  to  176°  ;  when  the 
whole  has  acquired  a  pasty  consistence,  it  is  tutned  out,  cooled  some- 
what, and  thrown  into  water ;  the  solution  resulting  is  evaporated  and 
crj-stallized. 

Large,  coherent,  lemon-yellow,  translucent  and  rather  soft,  four-sided 
prisms  or  tablets,  slightly  efflorescent  in  dry  air,  odorless,  haviug  a 
sweetish  and  saline  taste,  aud  a  neutral  reaction.  Soluble  in  4  parts  of 
water  at  15°  C.  (59°  F.),  and  in  2  parts  of  boiling  water;  insoluble  in 
alcohol.  When  gently  heated,  the  salt  becomes  wliite;  and  at  100°  C 
(212°  F.)  it  becomes  anhydrous,  losing  12.8  per  cent,  of  its  weight. 
The  aqueous  solution  yields  a  white,  crystalliue  precipitate  on  the  addi- 
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tion  of  a  satarated  solution  of  bitartrate  of  sodium,  a  dark  blue  pre- 
cipitate with  ferric  s&ha,  a  bluish-white  precipitate,  gradaally  turning 
darker,  with  ferrous  salts,  a  red-brown  precipitate  with  salts  of  copper, 
and  a  white  one  with  acetate  of  lead. 

A  concentrated  aqueous  solution  of  the  salt  should  not  effervesce  oo 
the  addition  of  diluted  sulphuric  acid  (abeenoe  of  carbonate),  and,  when 
diluted  and  acidulated  with  hydrochloric  acid,  should  not  yield  more 
than  a  trifling  precipitate  or  cloudiness  with  chloride  of  barium  (limit 
of  sulphate).  If  equal  parts  of  the  salt  and  of  nitrate  of  potassium  be 
cautiously  deflagrated  in  a  porcelain  crucible,  the  residue  extracted  with 
water,  and  to  the  Altered  solution,  acidulated  with  nitric  acid,  test-solu- 
tion of  nitrate  of  silver  be  added,  not  more  than  a  faint  white  opal- 
escence should  make  its  appearance  (limit  of  chloride). 

It  is  lai^ly  used  in  tlie  arts  by  calico  printers  and  color  makers,  and 
but  to  a  small  extent  in  medicine.  It  is  not  poisonous,  but  in  larg;e 
doses  is  apt  to  produce  vertigo,  coldness,  and  fainting ;  it  has  been  used 
as  an  alterative,  antiphlogistic,  and  tonic  astringent,  in  doses  of  10  to 
20  grains  internally,  and  as  an  eyesalve,  made  by  mixing  5  to  20 
grains  in  one  drachm  of  butter  of  cacao. 

Potassii  Hypophoaphia,  U.  S.  P.     {Hypophoephite  of  Potagamm. 
KH^,  =  104.) 
Hypophosphite  of  potassium  should  be  kept  in  well-stopped  bottles. 
This  salt  is  prepared  from  the  hypophoephite  of  calcium  and  car- 
bonate of  potassium,  which  decompose  each  other,  yielding  hypophos- 
phite of  potassium  and  insoluble  carbonate  of  calcium,  which  is  sepa- 
rated.    The  proportions  are  as  follows : — 

Take  of  Hypophosphite  of  calcium 6  oz. 

Granulated  carbonate  of  potaaeium  .5)  oz. 

Water '  .        .    Sufficient. 

Dissolve  the  hj-pophosphite  in  a  pint  and  a  half  and  the  carbonate  io 
half  a  pint  of  ivater.  Jlix  the  solutions,  and  separate  the  carbonate  of 
calcium  on  a  Alter ;  after  draining,  pass  water  through  the  precipitate 
till  it  ceases  to  dissolve  out  the  soluble  salt ;  then  evaporate,  stirring 
toward  the  last  to  granulate  the  salt.  Inconsequence  of  its  greater  ten- 
dency to  absorb  moisture,  it  is  less  eligible  for  prescription  than  the 
sodium  salt.  Its  dose  is  from  3  to  5  grains,  and  it  enters  into  a 
number  of  the  syrups  of  the  mixed  hypopnospfaites,  though  rarely  pre- 
scribed separately. 

White,  opaque,  confused-crystalline  masses,  or  a  white,  granular 
powder,  very  deliquescent,  odorless,  having  a  sharp,  saline,  slightly 
bitter  taste,  and  a  neutral  reaction.  Soluble  in  0.6  part  of  water,  and 
in  7,3  parts  of  alcohol  at  15°  C.  (59°  F.);  in  0.3  part  of  boiling  water 
and  in  3.6  parts  of  boiling  alcohol.  M  hen  heateil  in  a  dry  test-tube, 
the  salt  loses  adhering  moisture,  then  evolves  a  spontaneously  inflam- 
mable gas  (phosphoretted  hydrogen),  burning  with  a  bright,  yellow 
flame.  On  triturating  or  heating  the  salt  with  an  oxidizing  agent,  the 
mixture  will  explode.  The  aqueous  solution  of  the  salt  yields  a  white, 
crystalline  precipitate  on  the  addition  of  a  saturated  solution  of  bitar> 
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trate  of  sodium.  With  teat-solution  of  nitrate  of  silver  it  yields  a  white 
precipitate,  which  rapidly  turns  brown  &nd  black,  sqiaratiag  metallic 
silvei'.  Acidulated  with  hydrochloric  add  and  added  to  excess  of  test- 
solution  of  mercuric  chloride,  it  first  produces  a  white  precipitate  of 
calomel,  and,  on  further  addition,  causes  the  separation  of  metallic 
merciu^'. 

The  aqueous  solution  of  the  salt  should  not  e£fer\'esce  on  the  addition 
of  an  acid  (absence  of  carbonate),  and  should  not  be  precipitated  or 
rendered  cloudy  by  test-solution  of  oxalate  of  ammonium  (absence  of 
calcium).  When  acidulated  with  liydrochloric  acid,  it  should  not  pro- 
duce a  white  precipitate  or  cloudiness  with  test-solution  of  chloride  of 
barium  (sulphate).  On  mixing  the  aqueous  solution  with  teBl>-sotutioa 
of  magnesium,  not  more  than  a  slight  cloudiness  should  make  its 
appearance  (limit  of  phosphate). 

Potae^i  J!fUraa,  U.  S.  P.     (A7fra/e  of  Potassium.     KNO,  =  101.) 

This  salt,  one  of  the  most  important  of  the  potash  salts,  both  on 
account  of  its  uses  in  pharmacy  and  the  arts,  is  imported  from  the  East 
Indies,  wher^  it  is  extracted  from  the  soil  by  mixing  it  with  a  little  wood 
ashes,  lixiviating  with  water,  and  crj'stallizing.  It  is  also  obtained  from 
some  localities  in  the  Uuitett  States,  and  made  by  boiling  tlie  chloride  of 
pota^ium  obtained  from  the  Stassfurt  mines  with  nitrate  of  sodium, 
when  the  solution  becomes  concentrated  chloride  of  sodium  crj'stallized, 
and  is  removed,  and  the  solution  further  concentrated,  and  the  nitrate  of 
potassium  is  crystallized  out. 

Colorless,  transparent,  six-sided,  rhombic  prisms,  or  a  crystalline  powder, 
permanent  in  the  lur,  odorless,  having  a  cooling,  saline,  and  pungent  taste, 
and  a  neutral  reaction.  Soluble  in  4  parts  of  water  at  15  C.  (69°  F.), 
and  in  0.4  part  of  boiling  water ;  almost  insoluble  in  alcohol.  When 
heated  to  alx>ut  340°  C.  (644°  F,),  tlie  salt  melts ;  at  a  higher  tempera- 
ture it  is  decomposed,  giving  off  oxygen,  and  leaving  a  residue  which 
emits  nitrous  vapors  on  the  addition  of  sulphuric  acid.  Thrown  upon 
ral-hot  coals;  the  salt  dcfiagrates.  The  aqueous  solution  of  the  salt  yields 
a  white  crystalline  precipitate  on  the  addition  of  a  saturated  solution  of 
bitartrate  of  sodium. 

The  aqueous  solution  of  the  salt  should  remain  unaffected  by  hydro- 
sulphuric  acid  or  sulphide  of  ammonium  (absence  of  metals),  also  by 
test-solution  of  carbonate  of  ammonium  (alkaline  earths).  If  previously 
acidulated  with  nitric  acid,  it  should  yield  no  precipitate  or  cloudiness 
with  test-solution  of  nitrate  of  barium  (sulphate),  aud,  at  most,  only  a 
faint  opalescence  with  test-solution  of  nitrate  of  silver  (limit  of  chloride). 

If  1  gm.  of  the  dried  salt  be  moistened  with  1  gm.  of  concentrated 
sulphuric  acid,  and  the  mixture  be  kept  at  a  red  heat  until  it  ceases  to 
lose  weight,  the  residue  should  weigh  0.86  gm. 

It  is  refined  in  Uiis  country  by  recn'stallization,  and  then  exists  in  lai^ 
six-sided,  nearly  colorless  prisms,  anhydi"ous,  soluble  in  4  pai-ts  of  cold 
water,  and  with  a  cooling,  rather  sharj)  taste. 

Among  the  uses  of  nitrate  of  pota.'^ium  in  pharmacy,  are  the  prepa- 
rations of  nitric  acid,  of  diluted  nitrate  of  silver,  and  of  nitrate  of 
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Stassium  paper.  Owing  to  the  immense  consumption  of  it  in  a  pure 
■ni  by  the  manufacturers  of  gunpowder,  they  are  resorted  to  for  pro- 
curing the  best  qualities  for  medicinal  use.  Bupont,  near  Wilmington, 
Del.,  furnishes  a  fine  article  both  in  ciystals  and  in  ^e  form  of  a  gran- 
ular powder.  It  is  one  of  the  most  popular  of  the  refrigerant,  diuretic, 
and  sedative  medicines.     Dose,  gr.  v  to  3j-     In  overdoses  it  acts  as  a 


As  this  salt  is  so  frequently  used  and  sold  for  domestic  uses,  it  is 
thought  best,  in  cases  of  overdoses  being  mken,  to  direct  attention  to 
the  necessity  of  removing  it  from  the  stomach  jprirmptly ;  the  free  use 
of  bland  mucilaginous  drinks  and  sustaining  tiie  system  by  means  of 
cordials— no  true  antidote  is  known  for  it. 

Charta  Potassit  Nitraiis,  U.  S.  P. 

Take  of  nitrate  of  potassium  20  parts,  distilled  water  80  parts ;  dis- 
solve the  nitrate  of  potassium  in  distilled  water;  immerse  strips  of 
white  unsized  paper  in  the  solution  and  dry  them.  Keep  the  paper  in 
securely-closed  vessels. 

It  is  used  advantageously  in  asthma  by  burning  it,  and  permitting 
the  patient  to  inhale  the  fumes. 

Sai  Prundk. — This  is  fused  saltpetre  run  into  round  moulds  about 
the  size  of  a  filbert,  of  a  white  color,  and  possessing  the  properties  of 
the  nitrate.  From  the  use  of  sulphur  in  its  fusion,  it  often  contains 
sulphate  of  pola^ium.  It  is  used  to  dissolve  in  the  mouth  in  affections 
of  the  thi-oat. 

Phosphate  of  Potassium.     KjHPO,  =  172. 

Of  the  three  phospliates  of  potassium,  that  corresponding  in  compo- 
.sition  to  the  ordinary  phosphates  of  sodium  and  ammonium  is  the  one 
used  in  medicine.  It  may  be  prepared  by  boiling  glacial  phosphoiic 
acid,  to  change  it  into  HjPO^,  and  then  adding  two  equivalents  of  car- 
bonate or  bicarbonate  of  potassium,  or  by  decomposing  bone  phosphate 
of  lime  with  sulphuric  acid,  as  in  tJie  omcinal  process  for  phosphate  of 
sodium  (p.  246),  and  adding  carbonate  of  potassium ;  the  proper  propor- 
tions are  given  below : — 

Take  of  Bone,  burnt  to  whiteness  and  powdered       .        .    10  parte. 
Sulphuric  acid 6     " 

Bi carbon Hte  of  potassium Sufficient. 

Mix  the  powdered  bone  with  the  sulphuric  acid,  in  an  earthen  vessel ; 
then  add  10  parts  of  water,  and  stir  them  well  together;  digest  for  three 
days,  occasionally  adding  a  little  water,  and  frequently  stirring ;  then 
pour  on  10  parts  of  boiling  wafer,  and  strain  through  linen;  set  by  the 
strained  liquid  that  the  dregs  may  subside,  from  which  poiu-  off  the  clear 
solution,  and  boil  it  down  to  8  parts;  to  this  add  bicarbonate  of  potas- 
sium pre\nou3ly  dissolved  in  hot  water  until  eifenescence  ceases;  filter 
and  evaporate  to  drjmess. 

This  salt  is  slightly  acid  to  test-paper,  though  called  the  neutral  phos- 
phate ;  it  is  white,  amorphous,  deliquescent,  and  freely  soluble.  It  has 
been  given  as  an  alterative  in  scrofula  and  phthisis  in  the  dose  of  10  to 
20  grains,  and  as  an  ingredient  in  some  of  the  compounds  used  as  tonics. 
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Pota^ii  Siliecw. 

Several  kinds  of  glass  are  mixed  silicates:  tJioee  of  sodiiuu  aud  cal- 
cium constitute  window  glass ;  potassium  and  calcium,  crown  glass,  and 
potassium  and  lead,  flint  glass.  It  is,  however,  remarkable  that  the 
alkaline  silicates  by  tliemselves  are  soluble  in  water  and  decomposable 
by  acids ;  this  solubility  is  increased  by  excess  of  alkali  and  by  heat, 
especially  by  superheated  steam. 

Silicate  of  pobissium  is  a  transparent,  vitreous  mass,  deliquescent  and 
soluble  in  water ;  it  is  formed  by  fusing  t<^ther  silica  and  carbonate  of 
potassium.  Soluble  glass  is  now  mannfactm-ed  on  a  large  scale  in  Phil- 
adelphia, for  use  as  an  impervious  coating  to  casks,  as  an  ingredient  in 
soaps,  and  for  many  economic  uses.  It  has  been  asserted  to  be  a  pow- 
erful solvent  for  arthritic  calculi  composed  of  urate  of  sodium ;  the  dose 
is  10  to  15  grains  twice  daily,  dissolved  in  much  water, 

Pcda^ii  Sulphas,  U.  S.  P.    {Sulphate  of  Potassium.     K^,  =  174.) 

This  salt  is  generally  obtained  as  a  br-product  in  several  processes 
in  chemical  mauufacturing,  especially  in  the  manufacture  of  nitrio 
acid. 

Sidphaie  of  polaamum  is  prepared  from  bisulphate,  the  residuum  left 
after  treating  nitrate  of  potassium  with  sulphuric  acid,  for  the  distillation 
of  nitric  acid ;  it  is  also  a  residuary  product  iu  the  manufacture  of  sul- 
phuric and  of  tartaric  acid.  To  obtain  the  sulphate  from  bisulphate, 
lime  is  added,  which  on  boiling  abstracts  the  excess  of  sulphuric  acid, 
and  is  precipitated  as  sulphate  of  calcium ;  by  boiling  with  cai'bonate  of 
potassium  the  excess  of  lime  and  sulphate  of  calcium  is  removed,  aud 
tlie  sulpliate  of  pota=8ium  is  tlien  obtained  pure  bv  crj-stallizatiou.  The 
ct^-stals  are  hard,  liea\y,  and  usually  r^ulai-  in  tlieir  shape,  being  short 
six-sided  prisms,  terminated  by  cori-esponding  pyramids. 

It  was  formerly  directed  to  be  used  in  the  preparation  of  Dover's 
powder.  In  the  sixth  revision  of  the  Pharmaoopoeia,  sugar  of  milk 
was  substituted  for  this  salt.  It  is  esteemed  a  catnartic  in  doses  of  7)\ 
to  .5ij,  and  often  prescribed  as  such  in  Europe,  especially  in  cases  of 
l)rejrnanc\' ;  but  in  this  countiy  it  is  rarely  given  alone  or  in  any  other 
combination. 

Colorless,  hard,  six-sided,  rhombic  prisms,  permanent  in  the  air, 
odorless,  having  a  sliarp,  saline,  slightly  bitter  taste,  and  a  neutral 
reaction.  Soluble  in  9  puis  of  water  at  15"  C.  (59°  F.),  and  in  4  parts 
of  boiling  water;  insoluble  in  alcohol.  ^Mien  heated,  the  ciystals 
deci-epitate,  aud  at  a  white  heat  they  fuse,  solidifying  on  cooling  to  a 
cn'staUiue  mass  of  an  alkaline  reaction.  The  aqueous  solution  yields  a 
wiiite,  crystalline  precipitate  on  tlie  addition  of  a  saturated  solution  of. 
bitartrate  of  sodium.  \\'ith  test-solution  of  chloride  of  barium  it  yields 
a  white  precipitate,  iusoluble  in  nitric  acid. 

The  aqueous  solution  of  the  salt  should  not  be  precipitated,  nor  be 
rendered  cloudy,  by  te^t-solution  of  carbonate  of  ammonium,  nor  by 
test-solution  of  phosphate  of  sodium  with  addition  of  ammouia  (absence 
of  alkaline  earths).  It  should  remain  unaffected  by  hydi-osulphuric  aoid 
or  sulphide  of  ammonium  (absence  of  metals),  aud  should  not  be  pi-ecipi- 
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tated  or  rendered  cloudy  by  test-solution  of  nitrate  of  silver  (absence  of 
chloride). 

1  gm.  of  sulphate  of  pota^iuin,  when  completely  precipitated  by 
chloride  of  barium,  yields  1.338  gm.  of  dry  sulphate  of  barium. 

Pola8sii8iUphi8,\J.S.P.    {Sulphite  of  PoUmivm.   KjS0j2H,0=  194.) 

This  salt  is  prepared  by  pa.-«ing  sulphuroas  acid  gas  into  a  solution 
of  carbonate  of  potassium,  uutil  all  the  carbonic  acid  is  displaced.  Tlie 
salt  is  best  dried  by  l>eing  closed  up  over  a  sulphuric  acid  basin. 

White,  opaque,  obliquely  rhombic,  octahedral  crj-stals,  or  a  crystalline 
powder,  somewhat  deliquescent,  odorless,  having  a  bitter,  saline,  and 
sulpbuix>us  taste,  and  a  neutral  or  feebly  alkaline  reaction.  Soluble  in 
4  parts  of  water  at  15°  C.  (59°  F.),  and  in  5  parts  of  boiling  Mater; 
only  sparingly  soluble  in  alcohol.  Wheu  gently  heated,  the  salt  loses 
its  water  of  crystallization  (18.5  per  cent.) ;  at  a  red  heat  it  is  decom- 
posed, and  leaves  a  residue  of  an  alkaline  reaction.  The  aqueous  solu- 
tion of  the  salt  yields  a  white,  crjstalline  precipitate  on  the  addition  of 
a  saturated  solution  of  bitartrate  of  sodium.  Addition  of  diluted  hydi'o- 
cliloric  acid  to  tlie  aqueous  solution  gives  rise  to  the  odor  of  burning 
sulphur,  and  the  solution  does  not  become  cloudy  (difference  from  hypo- 
sulphite). 

A  1  per  cent,  aqueous  solution  of  the  salt,  strongly  acidulated  with 
hydrochloric  acid,  should  produce  no  precipitate,  or,  at  most,  only  a 
white  cloudiness,  on  the  addition  of  a  few  drojjs  of  tcst-solutiou  of 
cliloride  of  barium  (limit  of  sulphate). 

If  0.486  gra,  of  the  salt  l»e  dissolved  in  25  o.c.  of  water,  and  a  little 
gelatinized  starch  added,  at  least  45  c.c.  of  tlie  volumetric  solution  of 
iodine  should  be  required,  until  a  permaueut  blue  tint  ap)>eiirs  after 
stirring  (correspondiug  to  at  least  90  per  cent,  of  pure  c^iilphite  of 
potassium). 

Potasaii  Tartras,  U.  S.  P.     (Taiirate  of  Polasaimn, 
(KjC,HA)!H,O-470.) 

Tartrate  of  potassium  should  be  kept  in  well-stopited  lx)ttles. 

Soluble  tartar  is  a  salt  in  which  the  excess  of  tartaric  acid  in  bitar- 
trate of  potassium  is  combined  with  ix>fcisBium ;  by  Ixiiling  one  equiva- 
lent of  the  ijarbouate  of  that  alkali  with  one  equivalent  of  bitartrate, 
the  carbonic  acid  escapes ;  tlie  reaction  closely  i-esembles  that  desciibed 
for  Rochelle  salt,  substituting  potassium  for  sodium.  Tartrate  of  jMtas- 
sium  is  either  in  white  crystals,  or  a  granulated  powder  slightly  deliqucs* 
cent  and  freely  soluble ;  it  is  less  agreeable  to  the  palate  than  Rochclle 
salt,  which  it  resembles  in  medical  pix>i>ertJes  and  uses.  The  dose  is 
from  3i  to  5j. 

Small,  transparent  or  white,  nionoclinic  cri-stals,  or  a  white  powder, 
somewliat  deliquescent,  odorless,  having  a  saline,  slightly  bitter  taste,  and 
a  neutral  reaction.     Soluble  in  0.7  part  of  water  at  15°  C.  1 59°  F.),  and 


in  0.5  part  of  boiling  \rater ;  almost  insoluble  in  alcohol.  AVhen  heated, 
the  salt  melts,  then  chars,  and  evolves  inflammable  vapors  having  the 
odor  of  burnt  sugar,     Oii  moderate  ignition,  it  leaves  a  blackened  residue 
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of  aD  alkaline  reaction,  strongly  effen-escing  with  acide.  A  conoentrated, 
aqueous  solution  of  the  salt  yields  a  white,  cn-stalline  precipitate  on  the 
addition  of  acetic  acid.  With  test-solutiou  oi'  nitrate  of  silver  it  yields 
a  white  precipitate  which  becomes  black  on  boiling. 

A  10  per  cent,  aqueous  solution  should  yield  no  precipitate  with  test- 
eolution  of  oxalate  of  ammonium  (absence  of  calcium).  On  adding 
iiitric  acid  to  a  1  per  cent,  solution  of  the  salt,  until  the  precipitate  Urst 
formed  is  redissolved,  the  resulting  solution  should  yield  no  precipitate 
■with  test-solution  of  chloride  of  l)arium  (sulphate),  and,  at  most,  only  a 
cloudiness  with  test-solution  of  nitrate  of  silver  (limit  of  chloride). 

If  2.938  gm.  of  tartrate  of  potassium  are  ignited  till  gases  cease  to 
be  evolved,  ^e  alkaline  residue  should  require,  for  complete  neutraliza- 
tion, not  less  than  25  c.c.  of  the  volumetric  solution  of  oxalic  acid  (cor- 
responding to  100  per  cent,  of  pure  tartrate  of  potassium). 

Ghol'p  2.    Sodium  Salts. 

The  salts  of  this  group  are  derived  mostly  fram  the  decomposition  of 
the  chloride,  which  is  diffused  more  widely  than  anv  other  known  chem- 
ical, existing  in  sea  water,  in  the  saline  springs,  and  iu  mines  in  several 
widely  separated  countries. 

Sodium,  Na. 

Boda,  NaHO.     Bt  boiling  solution  of  Ns^O,10H,O  irith  CaHO,  and  evaporuing. 

Liquor  eod»,  KaHO-l-Aquti.     Boiling  carbonate  with  lime. 

Liquor  sodn  chloratK.     Bv  treating  carbonate  in  solution  willi  chlorinaled  time, 

Sodii  aoetas,  NaC,IL0r3H,0.    Obtained  in  making  acetic  acid.  * 

Sodii  benzoas,  Ka(.^HjO,.H,0.     By  netiiralizinf-  benzoic  acid  with  Ka^CCV  " 

Sodii  bicarlwnas,  KaHCUt.     By  exposing  Nb,CU|  to  action  of  gaseous  COj.- 

Sodii  bicarbooBs  venalis.     Like  last. 

Sodii  bisulphis,  NaHSIX.     By  saturating  a  solution  of  Ka,CO|  vith  SO^  • 

Sodii  boras,  Nb,B,Oj.10H,O.    Fmmd  native  and  purified. 

Sodii  carbonas,  >t'a,CO].10H,O.    By  calcining  sulphate  vith  chalk  carboD,  etc. 

Sodii  carl)onas  exsiccalua.     By  calcining  the  carbonate. 

Sodii   chloras,  NaClO^     By   decomposing   chlorate  of  iwtassium  with   bitartrate   of   ' 

sodium. 
Sodii  chloridum,  NaCl.    Obtained  bv  evaporating  certain  spring  watets,  etc  j 
Sodii  dtras,  Na^,H.O,H,0.     Bv-  saturating  citric  acid  with  Na,COr  •- 
Sodii  ethylas.  (NaC,H[)0.    By  ^iusolving  Na  in  abeokite  alcohol. 
Sodii  hvpophoephis,  NBiH,PO,HsO.    Bv  precipitating  hvpophoephite  of  calcium  with 

Na,CO,. 
Sodii  hypotjulpbis,  Na^/)|.^H,0.     Prom  sulphur  and  carbonate  of  sodium  by  com- 
bustion, etc. 
Sodii  nitrns,  NaNO,.     Found  native  in  Penivian  desert.  •■ 
Sodii  phosphaa,  Na,HP0,12H|0.     By  neutralizing  superphcaphate  of  calcium  with  ^ 

carbonate  of  sodium^  filtering  and  evapurating. 
Sodii  py^ophospha^,^<a.P|O,10II,O.     By  heating  phosphate  of  eoda  to  redness,  lh«i 

dissolving  and  cr}-stallizing. 
Sodii  lalicylis,  2NaC,HsO,H,0.     By  neutralizing  salicylic  acid  with   carbonate  of  ■- 

sodium  and  evaporating, 
Sodii  sanloninas,  2XaCuH„0,7H,0.    By  saturating  alcoholic  solution  of  santonic  acid 

with  carbonate  of  soaium  and  crj-stallizing, 
Sodii  silicas,     Bv  fusing  1  ™t  silica  and  2  parts  Ka,CO,. 
Sodii  sulphas,  S'a,SO,10H,O.     By  a«ing  on  common  ealt  with  sulphuric  acid. 
Sodii  sulpbis,  NajS0i"iIiO,    By  passing  sulphurous  acid  gas  inio  solution  of  cartnnate 

of  sodium,  ef" 
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Natrium,  Sodium.     Na  ^  23. 

Metallic  sodium  is  prepared  by  distilling  a  mixture  of  the  dried 
carbonate,  charcoal,  and  chalk.  It  is  now  an  article  of  commerce,  and 
is  extensively  used  as  a  reducing  agent,  especially  in  the  manufacture 
of  aluminium  and  magnesium,  and  in  the  amalgamation  prooesB  for 
extracting  silver  and  gold.  It  is  usually  found  in  bars  of  about  1  inch 
square  and  6  or  8  inches  long.  It  is  a  soft,  silvery-white  metal,  oxid- 
izmg  rapidly,  and  taking  fire  when  mixed  with  water,  and  must  be 
preserved  under  a  layer  of  mineral  naphtha.  It  is  used  in  pharmacy 
to  prepare  sodium  ethylate  or  caustic  alcohol. 


8oda,V.S.V.    (Soda.    NallO  =  40.) 

Soda  should  be  kept  in  well-stopped  bottles  made  of  hard  glass. 
Soda  is  prepared  by  boiling  together  equivalent  parts  of  carbonate  of 
soda  and  caustic  lime,  decanting  the  clear  liquid  and  e\'aporating  to 
drj-ness. 

Lai^  quantities  of  caustic  soda,  as  well  as  the  carbonates,  are  now 
manufactured  by  the  Pennsylvania  Salt  Comi)any  from  a  mineral 
obtainctl  from  Gi-eenland,  and  known  as  cr\-o]ite.  Ciyolite  is  a  double 
Ruonde  of  sodium  and  aluminium,  and  oy  heating  with  lime  they 
obtain  calcium  fluoride,  and  the  metals  absorbing  oxygen  become  soda 
and  alumina.  The  latter,  being  insoluble,  is  precipitHted  from  the 
solution,  and  the  clear  soda  solution  is  decanted  and  evaporated.  It 
is  seldom  used  in  medicine,  but  is  employe<l  in  some  chemical  oper- 
ations, where  the  presence  of  potassa  is  not  admissible,  and  in  the 
manufacture  of  hard  soajis.  Under  the  name  of  concentrated  lye  this 
fonn  of  alkali  has  been  introduced  iuto  commerce  in  small  iron  boxes 
for  domestic  use. 

A  white,  hard,  opaque  solid,  generally  in  form  of  fibrous  pieces,  or 
of  white  cj'lindrical  jiencils,  deliquescent  in  moist  air,  but  in  diy  air 
becoming  hry  and  efflorescent,  odorless,  having  an  intensely  acrid  and 
caustic  taste,  and  a  strongly  alkaline  reaction.  Soluble  in  1.7  part  of 
water  at  1 5°  C.  {59°  F.),  and  in  0.8  part  of  boiling  water ;  very  soluble 
in  alcohol.  When  heated  nearly  to  a  red  heat  it  melts,  forming  an 
oily  liquid.  At  a  strong  ral  h«)t  it  is  slowly  volatilized  unchanged. 
Its  aqueous  solution  dropped  into  solution  of  tartaric  acid,  so  that  tlie 
latter  i-emains  in  excess,  produces  neither  a  pi-ecipitate  nor  cloudiness. 

An  aqueous  .solution  of  soda  should  l>e  colorless  (absence  of  organic 
matter),  and,  after  being  siij»ersaturated  with  nitric  acid,  should  not  be 
more  than  slightly  clouded  on  the  addition  of  test-solution  of  nitrate 
of  silver  {limit  of  chloride),  or  of  chloride  of  barium  (limit  of  sulphate- 
Dropped  into  an  acid,  it  should  not  produce  more  tlian  a  faint  efler- 
ve!>cence  of  isolated  bubbles  Himit  of  carlwnate).  If  soda  be  dissolved 
in  2  parts  of  water,  and  the  solution  dro])pe<l  into  alcohol,  not  more  than 
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a  slight  precipitate  should  make  its  appearance  (limit  of  siUca  or  of 
carbonate). 

To  neutralize  2.0  gm.  of  soda  should  require  not  less  than  45  c.c.  of 
the  volumetric  aolution  of  oxalic  acid  (corresponding  to  at  least  90  per 
ceut.  of  absolute  hydrate  of  sodium). 

Liquor  Soda,  U.  S.  P.     (Solution  of  Soda.) 
An  aqueous  solution  of  hydrate  of  sodium  (XaHO  =  40),  containing 
about  5  per  cent,  of  the  hydrate. 

Take  of  Ciirbonate  of  sodium,  one  hundred  and  eighty  pttrta  .        .    160 

Lime,  Bisty  parte 60 

Distilled  water A  sufficient  quantity. 

Dissolve  the  carbonate  of  soda  in  400  ports  of  boiling  distilled  water. 
Slake  the  lime,  and  make  it  into  a  smooth  mixture  with  four  hundred 
(400)  parts  of  distilled  water,  and  heat  it  to  boiling.  Then  gradually 
add  the  first  to  the  second,  and  continue  the  boiling  for  ten  minutes. 
Remove  the  heat,  cover  the  vessel  tightly,  and,  when  the  contents  are 
cold,  add  enough  distilled  water  to  nmkc  the  whole  mixture  weigh  one 
thousand  (1000)  parts.  Lastly,  strain  it  through  hnen,  set  the  liquid 
aside  until  it  is  clear,  and  remove  the  clear  solution  by  means  of  a 
siphon. 

Solution  of  soda  may  also  be  prepared  in  the  following  manner : — 

Soda,  fifty-six  parts 66 

Distilled  water,  nine  hundred  and  forty-four  parts  .  944 

To  make  one  thousand  parts 1000 

Dissolve  the  soda  in  the  distilled  water. 

The  soda  used  in  this  process  should  be  of  the  full  strength  directed 
by  the  Pharraacopteia  (90  per  cent.).  Soda  of  any  other  strength,  how- 
ever, may  be  used,  if  a  proportionately  larger  or  smaller  quantitv  !« 
taken ;  the  proper  amount  for  the  above  formula  being  ascertained  by 
dividing  5000  by  the  percentage  of  absolute  soda  (hydrate  of  sodium) 
contained  therein. 

Solution  of  soda  should  be  kept  in  well-stoppered  bottles. 

A  clear,  colorless  liquid,  odorless,  having  a  very  acrid  and  caustic 
taste,  and  a  strongly  alkaline  reaction.  8p.  gr,  about  1.059.  XV^en 
dropped  into  a  concentrated  solution  of  tartaric  acid,  no  precipitate  is 
produced  (difference  from  solution  of  potassa).  A  drop  taken  up  by  a 
platinum  loop  and  held  in  a  non-luminous  flame  imparts  to  it  an  intense 
yellow  color.  XVhen  dropped  into  an  acid,  it  should  produce  no  effer- 
vew«nce,  or,  at  most,  only  a  slight  escape  of  isolated  bubbles  (limit  of 
carbonate).  When  neutralized  by  nitnc  acid,  the  solution  should  not 
yield  more  than  a  faint  cloudinef«  with  test-solution  of  carbonate  of 
sodium(limitof  alkaline  earths),  chloride  of  barium  (sulphate),  or  nitrate 
of  silver  mth  a  little  nitric  acid  (chloride).  The  neutralized  solution, 
when  evaporated  to  dryness,  should  yield  a  residue  which  is  dissolved  by 
wafer  without  leaving  more  than  a  small  quantity  of  insoluble  matter. 
25  C.C,  of  the  volumetric  solution  of  oxalic  acid  should  neutralize  20 
gm.  of  solution  of  soda. 
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This  solution  wsa  introduced  into  the  Pharmaoopoeia  in  1860.  The 
rationale  of  its  prejjaration  is  sufficiently  explained  under  the  head  of 
Liquor  Fotaaaa.  It  Is  used  as  an  antacid  ana  antilithic,  and  is  preferred 
by  some  to  liquor  potasHu  as  milder  and  pleasanter.  Dose,  it^  v  to  f^& 
largely  dilutea  with  milk. 

Liquor  Sodce  Chloratce,  U.  S.  P.     {Solution  of  ChloHnated  Soda,     La- 
barraque'e  Dmnfecting  So/uiion.     Eau  de  JavelJe.) 

Carbonate  of  Bodium,  one  hundred  parts 100 

Chlorinated  lime,  eighty  parts SO 

Water,  a  euSicient  quantity 

To  make  one  thousand  parta 1000 

Mix  the  chlorinated  lime  intimately  with  four  hundred  (400)  parts 
of  water  in  a  tared  vessel  provided  with  a  tightly-fitting  cover.  Dis- 
solve the  carbonate  of  sodium  in  four  hundred  (400)  parts  of  boiling 
water,  and  immediately  ]H>ur  the  latter  solution  into  the  former.  Cover 
the  vessel  tightly,  and,  when  the  contents  are  cold,  add  enough  water  to 
make  them  weigh  one  thousand  (1000)  parts.  Lastly,  strain  the  mixture 
through  muslin,  allow  the  precipitate  to  subside,  and  remove  the  clear 
liquor  by  means  of  a  siphon. 

Keep  the  product  in  woll-stopped  bottles. 

A  clear,  pale-greenish  liquid,  of  a  faint  odor  of  chlorine,  a  disagree- 
able alkaline  taste,  and  alkaline  reaction.  8p.  gr.  1.044.  Addition  of 
hydrochloric  acid  causes  an  etfervescence  of  chlorine  aud  carbonic  acid 
gas.  It  rapidly  decolorizes  indigo,  aud  produces  a  coj>ious,  light-brown 
precipitate  with  solution  of  ferrous  sulphate. 

8.88  gm.  of  the  solution,  when  mixed  with  a  solution  of  2.6  gm,  of 
iodide  of  potassium  in  200  c.c.  of  water,  and  afterwards  with  18  gm.  of 
hydrochloric  acid  aud  a  little  gelatinized  starch,  should  require,  for 
complete  decoloration,  not  less  than  50  c.c.  of  the  volumetric  solution 
of  hyposulphite  of  sodiuiu  (corres|>ouding  to  at  least  2  per  ceuL  of 
available  chlorine). 

It  is  used  in  medicine  as  an  antiseptic  and  stimulant  in  malignant 
fevers ;  to  correct  fetid  eructations  aud  evacuatiuus ;  aud  frequently 
added  to  gargles  in  ulcerated  sore  throat. 

It  is  lai^ly  employed  to  purify  the  air  of  sick-roonas  by  decomposing 
sulphuretted  hydr<^u,  for  which  gas,  wheu  inhaled,  it  is  an  antidote. 

The  dtise  L«  f5ss  diluted  with  water  or  mucilage.  lu  gargles,  i5ss  to 
f^  may  be  added  iu  Oss. 

Sodll  Acdas,  U.  S.  P.     {Aednfe  of  SoAivm.     NaCjHp,.3H,0  =  136.) 

Acetate  of  sodium  should  be  kept  in  well-stopped  Iwttles. 

This  is  formed  by  saturating  acetic  acid  witn  carl>onate  of  sodium, 
filtering  the  solution,  evaporating,  and  crystallizing. 

The  salt  crtstallizns  in  jirisms  of  a  saline,  bitter  taste,  which  effloresce 
in  warm,  dry  westther,  and  arc  fusible  and  very  soluble  in  ivater. 

It  has  been  used  for  the  same  puriK>se  for  which  acetate  of  i>otflssium 
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is  employed,  and  is  said  to  be  rather  milder  in  its  action ;  the  doee  is 
3}  to  .->ij. 

Large,  colorlesB,  transparent,  monoclinic  prisms,  efflorescent  in  dry 
air,  odorless,  having  a  saline,  bitter  taste,  and  a  neutral  or  faintly  alkiC- 
line  reaction.  Soluble  in  3  parts  of  water,  and  in  30  parts  of  alcohol  at 
15°  C.  (59°  F.) ;  iu  1  part  of  boiling  water,  and  in  2  parts  of  boiling 
alcohol.  When  heated,  the  salt  melts,  and  on  further  heating  loses  all  its 
water  (39.7  per  cent.),  and  falls  into  a  white  powder.  At  a  higher 
temperature  this  powder  ^ain  melts,  and,  at  red  heat,  it  is  decompceed 
with  the  evolution  of  empyreunmtic,  inflammable  vapors,  leaving  a 
blackened  residue  of  an  alkaline  reaction,  which  imparts  to  a  non- 
lurainous  flame  an  intense  yellow  color,  not  appearing  more  than 
tiansiently  red  when  ohservea  through  a  blue  glass.  On  adding  buI- 
phurie  acid  to  a  concentrated  solution  of  the  salt,  and  heating,  vapor  of 
acetic  acid  is  evolved.  A  solution  of  the  salt  is  rendered  deep  red  by 
ferric  chloride,  and,  on  boiling,  a  red  precipitate  is  formed. 

A  2  per  cent,  aqueous  solution  of  the  salt,  acidulated  with  acetic  acid, 
should  yield  no  precipitate,  or  at  most  only  a  faint  opalescence,  on  the 
addition  of  tesl>-solutJon  of  nitrate  of  silver  (limit  of  chloride),  or  of 
chloride  of  barium  (limit  of  sulphate).  If  a  solution  of  the  salt,  acidu- 
lated with  nitric  acid,  is  evaporated  to  drynesfl,  the  residue  should  be 
completely  soluble  in  water  (absence  of  silica),  and  the  solution  should 
remain  unattccted  by  hydrosulphuric  acid  or  sulphide  of  anunonitun 
(absence  of  metals),  and  should  yield  no  precipitate,  or  at  most  od\j  a  trace, 
_  on  the  addition  of  testr-sotutiou  of  carbonate  of  sodium  (limit  of  alkaline 
'  earths).  Fn^menfs  of  the  salt  added  to  acetic  acid  should  produce  no 
effervescence  (absence  of  carbonate),  and,  when  sprinkled  upon  colorless, 
concentrated  sulphuric  acid,  should  not  impart  to  it  any  color  (^tsenoe 
of  organic  impurities). 

If  3.4  gm.  of  acetate  of  sodium  be  ignited  until  gases  cease  to  be 
evolved,  the  alkaline  residue  should  require  for  complete  neutralization 
'2o  C.C.  of  the  volumetric  solution  of  oxalic  acid  (corresponding  to  100 
per  cent,  of  pure  acetate  of  sodium). 

8o<Ui  Benzoas.V.S.P.  {Bemoate  of  Sodium.    NaC,HjO^O  =  162.) 

Bcnzoate  of  sodium  should  be  kept  in  well-8t<^ped  bottles. 

This  salt  is  prepared  by  saturating  benzoic  acid  with  carbonate  of 
sodium ;  the  solution  yields,  on  evaporation  and  cooUi^,  needles,  which 
are  little  soluble  in  alcohol.  It  has  been  recommended  in  cases  of  gont 
on  account  of  benzoic  acid  being  changed  by  the  animal  economy  into 
hippuric  acid. 

A  white,  semi-crystalline  or  amomhotiB  powder,  cfHorescent  on  ex- 
posure lo  air,  odorless  or  having  a  mint  odor  of  benzoin,  of  a  sweetly 
astringent  taste,  free  from  bitterness,  and  having  a  neutral  reaction. 
Soluble  in  1.8  parts  of  water,  and  in  45  parte  of  alcohol  at  15°  C. 
(.59°  F,);  in  1..3  parts  of  boiling  water,  and  in  20  parts  of  boiling 
alcohol.  When  heated,  the  salt  melts,  emits  vapors  having  the  odor  of 
lienzoic  acid,  then  chars,  and  Anally  leaves  a  olackened  residue  of  an 
alkaline  reaction,  which  imparts  to  a  non-luminous  flame  an  intense 
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yellow  color,  not  appearing  more  tlian  traasiently  red  when  obsen'ed 
through  a  blue  gLa^.  On  mixing  an  aqiieoiis  solution  of  the  salt  with 
a  dilute  eolution  of  ferric  sulphate,  a  3esh-<!olored  precipitate  is  pro- 
duced. 

If  the  benzoic  acid  be  separated  from  the  salt  by  precipitating  it  ^nth 
diluted  nitric  acid,  and  thoroughly  washed,  it  should  respond  to  die  teste 
of  puri^  mentdoDed  under  Acidum  Benzoicum. 

SodnBiearbmmg,l!.S.P.   {Bicarbonate  of  Sodium.     NaHCO,=:84.) 

This  salt  is  made  from  the  commercial  bicarbonate  by  the  following 
formula : — 

Take  of  Commercial  bicarbonate  of  sodium,  in  powder,  64  troyounces. 
Distilled  water 6  piiiU. 

Introduce  the  powder  into  a  suitable  conical  glass  percolator,  cover  it 
with  a  piece  of  wet  muslin,  and  pour  the  water  gradually  upon  it. 
A\'hen  the  liquid  has  oeased  to  drop,  or  wheu  the  washings  cease  to  pre- 
cipitate a  solution  of  sulphate  of  magnesium,  remove  the  bictu'bonate 
of  sodium  from  the  percolator,  and  pli^  it  on  bibulous  paper  in  a  warm 
place ;  if  carbonic  auid  water  were  used  to  wash  the  commercial  salt  all 
trace  of  monocarbouate  would  of  necessity-  be  removed. 

This  was  made  ofBcinal  in  the  fifth  edition  of  the  United  Staies  Pkar- 
macopceia,  and  is  much  to  be  preferred  for  medicinal  uses  to  the  commer- 
cial mlicle,  it  being  comparatively  free  from  unpleasant  taste ;  the  tests 
are  given  below  for  this  preparation. 

A  white,  opaque  powder,  permanent  in  the  air,  odorless,  having  a 
cooling,  mildly  saline  taste,  and  a  slightly  alkaline  reaction.  Soluble  in 
12  [)arts  of  water  at  15°  C.  (59°F.),  and  insoluble  in  alcohol.  It  b 
decomposed  by  hot  water.  When  heated  to  about  70°  C.  (168°  F.),  the 
salt  begins  to  lose  moisture  and  cai'bunic  acid  gas,  and,  on  continued 
heating,  loses  about  37  per  cent,  in  weight.  At  a  red  heat,  the  anhy- 
drous residue  melte;  and  a  fragment  of  tlie  salt  imparts  an  intense 
vellow  color  to  a  non-lumiuous  flame.  The  aqueous  solution,  on  being 
heated,  disengages  carbonic  acid,  and  finally  contains  carbonate  of 
sodium. 

A  1  per  cent,  solution  of  the  salt,  supersaturated  with  nitric  acid, 
should  yield  at  most  only  a  slight  opalescence  with  test-solution  of  nitrate 
of  silver  (limit  of  chloride),  or  chloride  of  barium  (limit  of  sutpliate). 
On  heating  a  small  quantity'  of  the  salt  with  solution  of  soda,  no  am- 
luouiacal  vapor  should  be  given  otf.  If  2  gm.  of  tlie  salt  be  dissolved, 
witli  very  gentle  agitation,  in  30  c.c.  of  cold  water,  and  the  sohition 
added  to  a  cold  solution  of  0.3  gm.  of  mercuric  chloride  in  6  c.c.  of 
water,  only  a  white  cloud,  but  neither  a  red  pi-ecipitate  nor  a  red  color 
should  make  its  appeuraow  within  three  minutes  (absence  of  moi-e  than 
about  3  per  cent,  oi  carbonate). 

To  neutralize  4.2  gm.  of  bicarbonate  of  sodium  should  recjuire  not 
less  than  49.6  c.c.  of  the  volumetric  solution  of  oxalic  acid  (con-espond- 
uig  to  at  least  99  ])ei'  cent,  of  bicarbonate  uf  sodium). 
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8odii  Bicarbonas  Vetuitis,\J.S,  P.  [Commercial  £icarbonate  of  Sodiuni, 
Na,HCO,  =  84.) 

The  best  process  for  prepaHng  this  salt  b  a  modification  of  that  oriri- 
nally  nrop(teed  by  Dr.  Franklin  R.  Smith,  of  Bellefonte,  Pa.  The 
crj'stalliz^  carbonate  partly  effloresced,  or  a  mixture  of  the  crj'stallized 
and  dried,  in  proper  proportion,  is  plared  in  a  wooden  box,  upon  a  per- 
forated false  bottom,  and  carbonic  acid  gaa  (generated  by  the  action  of 
dilute  sulphuric  acid  on  marble)  is  passed  into  it.  Owing  to  the  strong 
aflSnity  of  tte  monocarbonate  for  a  fmliier  dose  of  carbonic  acid,  the 
bicarlionate  is  generated  in  this  simple  way.  As  met  with  in  the  sliops, 
bicarbonate  of  sodium  is  a  dry,  white  powder,  slightly  alkaline,  perma- 
nent in  the  air,  soluble  in  13  parts  of  cold  water,  decomposed  by  a  boil- 
ing temperature.  The  commercial  article  I  have  generally  found  to 
contain  some  sesqui-  or  monocarbonate.  The  taste  betrays  uiis,  as  also 
the  fact  of  its  readily  precipitatmg  carbonate  of  magnesium  from  a  cold 
solution  of  Epsom  salts,  which  well-made  bicarbonate  will  not;  also 
the  formation  of  a  reddish  precipitate  with  corrosive  sublimate.  This 
impurity,  the  result  of  defective  preparation,  although  not  very  impor- 
tant, rendere  this  remedy  less  agreeable,  and,  in  view  of  its  employment 
in  efFervesciug  powders,  etc.,  less  effective.  The  proportion  of  carbonic 
acid  given  off  from  bicarbonate  of  sodium  by  treating  it  with  acids  ex- 
ceeds 50  per  cent,,  so  that  it  is  one  of  the  most  productive  articles  for 
this  purpose.  It  entere  into  effervescing  soda,  Seidlitz,  yeast,  and  some 
other  powders,  in  which  tai-taric  acid  is  employed  to  decompose  it ;  the 
proportion  being  35  parts  of  the  acid  to  40  of  the  bicarbonate. 

i'o*fjMm  sakratiLs  is  now  employed  in  immense  quantities  as  an  adul- 
teration of  the  proper  saleratus,  and  as  a  substitute  for  bicarbonate  of 
so<lium ;  it  is,  generally,  an  imperfect  substitute  for  the  officinal  bicar- 
bonate of  sodium. 

Bicarbonate  of  sodium  is  used  in  medicine  as  a  mild  antacid ;  it  is 
verj-  cheap,  though,  I  think,  inferior  to  bicarbonate  of  potassium  for 
the  purpose.     Dose,  3tj  to  3ji  in  carbonic-acid  water  If  at  Iiand. 

(For  effervescing  powders,  see  Extemporaneous  Preaoriptiona.) 

Corresponding  in  pliysical  properties  and  reactions  of  identity  to  the 
pnKsding  (see  SiM.Ui  Bicarb(ma»). 

A  1  per  cent,  aqueous  solution  of  the  salt,  acidulated  with  nitric 
acid,  should  not  yield  an  immediate  precipitate  with  test-solution  of 
nitrate  of  silver  (limit  of  chloride),  or  of  chloride  of  barium  (limit  of 
sulphate).  If  a  portion  of  the  salt  be  agitated  with  a  quantity  of  water 
insufficient  to  dissolve  it,  the  cold  filtrate  should  uot  yield  more  tlian  a 
slight  precipitate  with  a  concentrated  solution  of  sulphate  of  magnesium 
(limit  of  carbonate). 

To  neutralise  4.2  gm.  of  the  salt  should  require  uot  less  than  47.5 
c.c.  of  the  volumetric  solution  of  oxalic  acid  (corresponding  to  at  least 
95  per  cent,  of  bicarbonate  of  sodium). 

Sodii  Bimtlphis,  U.  S.  P.    {Bisulphite  of  Sodium.    NaHSO,  =  104.) 

Bisulphite  of  sodium  should  be  kept  in  well-stopped  vessels. 
This  salt  is  pi-epared  by  completely  saturating  carbonate  of  sodium 
with  sulphurous  acid  gas,  aud  evaporating  carefully  and  crystallizing. 
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Opaque,  prismatic  or\-stal3,or  a  cn-stalline  or  granular  powder,  slowly 
oxidized  and  losing  sulphurous  acid  on  exposure  to  air,  having  a  faint, 
sulphurous  o<ior,  a  disa^-eeable,  sulphurous  taste,  and  an  acid  reaction. 
Soluble  in  4  parts  of  water,  and  in  7'2  parts  of  alcohol  at  15°  C.  (59°  F.); 
in  2  parts  of  boiling  water,  and  in  49  parts  of  boiling  alcohol.  ^Vhen 
strongly  heated,  the  salt  decrepitates  and  is  converted  into  sulphur  antl 
sulphate  of  sodium.  A  small  fragment  of  the  salt  imparts  to  a  non- 
luminous  flame  an  intense  yellow  color,  not  appearing  more  than  tran- 
siently red  when  observed  through  a  blue  glass.  On  adding  hj-dro- 
chloric  acid  to  an  aqueous  solution  of  the  salt,  sulphurous  vapors  are 
evolved,  and  the  solution  does  not  become  cloudy  (diJIerence  from  hypo- 
sulphite). 

A  1  per  cent,  aqueous  solution  of  the  salt,  addulated  with  hydro- 
chloric acid,  should  not  yield  more  than  a  faint  cloudiness  with  test- 
solution  of  chloride  of  barium  (limit  of  sulphate). 

If  0.26  gm.  of  the  salt  be  dissolved  in  10  c.c.  of  -water,  and  a  little 
'  gelatinized  starch  added,  at  least  45  c.c.  of  the  volumetric  solution  of 
iodine  should  be  required  before  a  permanent  blue  tint  appears  after 
stirring  (corresponding  to  at  least  90  per  cent,  of  pure  bisulphite  of 
sodium). 


Sodii  Boras,  U.  S.  P.     {Bortde  of  Swtium.     Xa^BA-lOHjO  =  382.) 

[Borax.) 

Borax  is  found  native  in  Thibet,  and  imported  in  a  crude  condition 
from  India,  also  manufactured  from  native  boracic  acid  in  Tuscany. 
It  is  also  found  in  lat^  quantities  as  a  crystalline  deposit  at  the  bottom 
of  the  borax  lakes  in  California.  These  deposits  are  continually  renewed 
by  crystallization  from  the  lake  waters  as  iast  as  the  borax  is  removed. 
In  its  refined  condition  it  is  in  large  and  handsome  white  crystals,  semi- 
transparent,  with  slight  alkaline  reaction,  and  slightly  alkatine  not  dis- 
agreeable taste,  soluble  in  1 2  parts  of  cold  water.  Borax  consists  of  two 
equivalents  of  boracic  acid  and  one  of  sodic  oxide.  The  proportion  of 
water  of  eiystallization  appears  to  vary  with  the  process  of  crystalliza- 
tion, though  generally,  as  stated  in  the  syllabus,  ten  equivalent.  This 
salt  is  called  oi-borate  of  sodium,  because  it  contains  two  equivalents  of 
its  acid  constituent,  and  sufr-borate  of  sodium  because  it  is  alkaline  in 
its  reaction.  It  b  thus  anomalous  in  its  relation  to  nomenclature.  Its 
composition  can  only  be  explained  by  considering  it  a  compound  of  sodic 
oxide,  Xa,0,  and  two  of  B^O,.     'S&tOiBfi^  ^  NajB^j. 

It  is  a  diuretic  and  antacid,  and  by  some  is  said  to  promote  contrac- 
tion of  the  uterus,  to  which  end  it  is  a.ssociated  with  ergot.  It  is  a  very 
favorite  addition  to  garbles  and  mouth-washes — being  much  prescribed 
for  the  sore  mouth  of  infants,  triturated  with  sugar,  1  part  to  7,  and 
touched  to  the  tongue,  or  blown  into  the  mouth  through  a  quill. 

It  is  remarkable  for  its  whitening  effect  upon  ointment,  upon  which 
it  seems  to  act  by  its  sub-alkaline  properties,  partially  saponifying  them 
without  materially  diminishing  their  bland  and  emollient  effects. 

Colorless,  traasparcnt,  shining,  mouoclinic  prisms,  slightly  efflorescent 
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in  dry  tat,  odorless,  having  a  mild,  cooliDg,  Bweetish,  afterward  aome- 
what  alkaline  taste,  and  an  alkaline  reaction.  Soluble  in  16  parts  of 
water  at  15°  C.  (59°  F.),  and  in  0.5  part  of  boiling  water ;  insoluble  in 
alcohol.  At  80°  C.  (176°  F.)  it  is  soluble  in  1  part  of  glycerin.  When 
heated,  tlie  powdered  salt  b^na  to  toee  water,  then  melts,  on  further 
heating  swells  up  and  forms  a  white,  porous  mass,  which,  at  a  red  heat, 
fuses  to  a  colorless  glass,  with  complete  lose  of  water  of  crystallization 
(47.1  per  cent.).  A  fragment  of  the  salt  imparls  an  intense  yellow  color 
to  a  non-luminous  flame.  The  satiu^ted  aqueous  solution,  on  the  addi- 
tion of  sulphuric  acid,  deposits  shining  ciystalline  scales,  which  impart 
a  green  color  to  the  flame  of  alcohol. 

The  squeouB  solution  should  not  effervesce  with  acids  (absence  of  car- 
bonate), and  should  not  be  precipitated  nor  be  rendered  cloudy  by  test- 
solution  of  carbonate  of  sodium  (absence  of  alkaline  earths),  nor  be 
affected  by  hydrosulphuric  acid  (absence  of  metals).  A  one  per  oent, 
solution,  strongly  acidulated  with  nitric  acid,  should  not  be  rendered 
tiu-bid  by  the  addition  of  a  few  drops  of  test-solution  of  chloride  of' 
barium  (limit  of  sulphate),  or  nitrate  of  silver  (limit  of  chloride). 

Sodii  Carbonag,  U.  S.  P.     {Chrbonak  of  Sodium.— Sal  Soda, 
Washing  Soda.     Na,COslOH,0  =  286.) 

Carbonate  of  sodium  should  be  kept  in  well-cloeed  vessels. 

Carbonate  of  sodium  is  found  native,  and  is  also  extracted  from  the 
ashes  of  sea  plants,  in  which  case  it  is  called  barilla,  or  kelp ;  it  is,  how- 
ever, chiefly  produced  on  a  very  large  scale  by  calcining  sulphate  of 
sodium  with  small  coal  and  chalK,  which,  by  the  abstraction  of  oxygen, 
reduces  it  into  suljAuret,  and  then  from  the  presence  of  the  chalk  into 
carbonate  of  sodium  and  sulphiiret  of  calcium,  NajS+CaCOj  ^  CaS-|- 
NajCOj.  The  carbonate  is  separated  by  digestion  with  hot  water,  evap- 
orated, further  carbonated,  redissolved,  and  crystallized. 

One  of  the  most  important  sources  of  this  salt  is  cryolite.  When 
this  mineral,  mixed  witn  chalk,  is  cautiously  heated  to  redness,  but  not 
to  fusion,  fluoride  of  calcium  and  aluminate  of  sodium  are  produced. 
The  aluminate  of  sodium  being  soluble  in  water  and  decompoeed  by 
carbonic  acid,  which  precipitates  hydrate  of  aluminium  and  yields  car- 
bonate of  sodium. 

The  chief  use  of  carbonate  of  sodium  is  in  the  arte  and  in  domestic 
economy  as  a  defei^nt,  and  in  the  preparation  of  numerous  officinal 
and  other  carbonates  and  salts  of  sodium.  It  is  extremely  soluble  in 
water,  and  efflorescent,  and  contains  62  per  cent,  of  water  of  crystalliza- 
tion, which  may  be  dissipated  by  heat.  (It  b  not  commonly  adulterated. 
Dose,  as  an  antacid,  gr.  x  to  .5ss.) 

Laree,  colorless,  monoclinic  crystals,  rapidly  efflorescing  in  dry  air 
and  falling  into  a  white  powder,  odorless,  having  a  sharp,  dkaline  taste, 
and  an  alkaline  reaction.  Soluble  in  1^6  parfaof  waterat  15°  C.  (59°  F.), 
m  0.09  part  at  38°  C.  (100.4°  F.),  and  in  0.25  part  of  boiling  water ; 
insoluble  in  alcohol.  When  heated  to  about  36°  C.  (95°  F.),  the  salt 
melts;  on  further  heating,  all  the  water  (62.9  per  cent)  gradually 
escapes,  and,  at  a  red  beat,  the  anhydrous  residue  fuses.  A  fragment 
16 
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of  the  salt  imparts  aa  intense  rellow  color  to  a  Don-liimiDOUs  fiame. 
The  aqueous  solution  strongly  effer\'e9ces  on  the  addition  of  an  acid. 

The  aqueous  solution  tSiould  l>e  free  from  saspended  or  colored 
impurities,  and,  after  being  aupersaturated  with  nitric  acid,  should  oot 
yield  more  than  a  trifling  precipitate  with  test-solution  of  nitrate  of 
silver  (limit  of  chloride),  or  of  chloride  of  barium  (sulphate).  The 
aqueous  solution  should  remain  unaffected  by  hydrosulphuric acid,  either 
before  or  after  being  supersaturated  with  hydrochloric  acid  (abseuce  of 
metals).  A  solution  of  the  salt  acidified  bv  the  last-named  acid,  when 
supersaturated  with  ammonia  and  boiled,  should  not  yield  a  gelatinous 
precipitate  (alumina). 

To  neutralize  7,15  gm.  of  carbonate  of  sodium  should  require  not  less 
than  49  t-.c.  of  the  volumetric  solution  of  oxalic  acid  (corresponding  to 
at  least  98  per  cent,  of  pure,  crystallized  carbonate  of  sodium). 

So<lli  Garbonas  Exakoatm,  U.  S.  P.     {Dried  Carbonate  of  SoiUitm.) 
Carbonate  of  sodium,  two  hundred  parU 2(K> 

To  make  one  hundred  pnrtfl 100 

Break  the  salt  into  small  fragments,  allow  it  to  effloresce  by  exi)osure 
to  warm  air  for  several  days,  then  expose  it  to  a  tem|jerature  of  about 
45°  C.  (113°  F.)  until  it  has  been  converted  into  a  white  powder  weigh- 
ing one  hundred  (100)  parts,  pass  the  powder  through  a  sieve,  and  pre- 
serve it  in  well-stopped  bottles. 

This  is  the  form  in  which  carbonate  of  sodium  is  most  conveniently 
given  in  powder  or  pill.  It  is  a  milder  antacid  than  the  coiresixindiug 
salt  of  potassium.  The  dose  of  dried  carbonate  of  sodium  is  ^r.  v  to 
XV.     It  enters  into  the  composition  of  some  tonic  and  antacid  pills, 

A  white,  very  hygroscopic  powder,  resjmnding  to  the  teats  and  reac- 
tions mentioned  under  Sodii  (xn-bouas. 

To  neutralize  2.65  gm,  of  dried  carbonate  of  sodium  should  require 
not  less  than  36,3  c,c,  of  the  volumetric  solution  of  oxalic  acid  (corre- 
spoudiug  to  at  least  72.6  per  cent,  of  anhydrous  carbonate  of  sodium). 

Sodii  Oiloraa,  VS.  S.  P.     (Oihrate  of  Sodium.     NaCIO,  ^  106.4,) 

Chlorate  of  sodium  should  be  kept  in  well-stopped  bottles,  and  should 
not  be  triturated  with  readily  oxidizable  or  combustible  substances. 

Wittstein  recommends  the  following  formula  for  obtaining  this  salt, 
first  making  bitartrate  of  sodium,  widi  9  parts  of  crystals  of  carbonate 
of  sodium  and  9.5  of  tartaric  acid,  and  adding  the  hot  solution  to  a 
solution  of  8  parts  of  potassium  chlorate.  The  cold  liquid  is  to  be  fil- 
tered from  the  potassium  bitartrate  e\-aporat«l  and  crystallized. 

Chlorate  of  sodium  may  be  used  in  the  dose  of  gr.  xv  to  fSss,  in  the 
cases  for  which  chlorate  of  jwtassium  is  prescribed,  and  is  preferred  to 
chlorate  of  potassium  sometimes  on  account  of  greater  solubility. 

Colorless,  transparent  tetrahedrons  of  tlie  regular  s^'Stem,  permanent 
in  dry  air,  odorless,  having  a  cooling,  saline  taste,  and  a  neutral  reaction. , 
Soluble  in  1.1  parts  of  ^vater,  and  in  40  parts  of  alcohol  at  15°  C, 
(59°  F.);  in  0.5  part  of  boiling  water,  and  in  43  ]>arts  of  boiling 
alcohol.    When  heated,  the  salt  melts  aud  aftenvards  gives  oflf*  a  portion 


;vGoo»^lc 


BODII    CITSA8.  243 

of  its  oxygen,  finally  leaving  a  residue  of  a  neutral  reaction  completely 
soluble  in  water.  A  fr^meat  of  this  residue  impai-ts  to  a  non-luminous 
flame  an  intense  yellow  color,  not  appearing  more  than  transiently  red 
when  obser\-ed  tlirough  a  blue  ghiss ;  and  its  aqueous  golution,  acidu- 
lated with  nitric  acid,  yields,  with  test-solution  of  nitrate  of  silver,  a 
white  precipitate  soluble  in  ammonia. 

The  aqueous  solution  of  the  salt  should  not  produce  a  white,  ci^-etal- 
line  precipitate  on  the  addition  of  a  saturated  solution  of  bilartrate  of 
sodium  (absence  of  potassium).  A  dilute,  aqueous  solution  should  yield 
no  precipitate  with  test-solution  of  chloride  of  barium  (sulphate),  or  of 
o-xalate  of  ammonium  (calcium),  and  at  most  only  a  faint  cloudiness 
with  teat-solution  of  nitrate  of  silver  (limit  of  chloride). 

Sodii  Chloridvm,  U.  S.  P.     {Chloride  of  Sodium.     \aCl  =  584.) 

Common  salt  is  a  native  mineral  substance  found  in  various  parts  of 
the  world,  and,  in  solution,  a  constituent  of  numerous  springs,  from 
which  it  is  readily  obtained  by  evaporation.  It  is  also  one  of  the  pro- 
ducts of  the  evaporation  of  sea-water. 

It  is  found,  in  commerce,  in  crvstala  called  rock  salt,  or  usually  in  a 
granulated  or  fine  diy-  powder.  It  is  soluble  in  about  3  parte  of  water ; 
nearly  iusoluble  in  alconol,  and  coutains  no  water  of  crystallization ;  its 
chief  use,  that  of  a  condiment  and  antiseptic,  is  well  known.  It  is  an 
emetic  in  large  doses ;  externally  stimulant  Salt-baths,  with  or  without 
friction,  are  useful  appliances  of  the  physician. 

White,  shining,  hard,  cubical  crj-stals,  or  a  crystalline  powder,  per- 
manent in  the  air,  odorless,  having  a  purely  saline  taste,  and  a  neutral 
reaction.  Soluble  in  2.8  paxts  of  water  at  15°  C.  (69°  F.),  and  in  2.5 
parte  of  boiling  water ;  almost  iusoluble  in  alcohol.  When  heated,  the 
salt  decrepitates ;  at  a  red  heat  it  melts,  and  at  a  still  higher  temjverature 
it  'Mi  slowly  volatilized  with  partial  decomposition.  A  fr^ment  of  the 
salt  imparts  to  a  nou-lumiuous  flame  an  intense  yellow  color,  not  appear- 
ing more  than  tnuisiently  red  when  obser\-ed  through  a  blue  glass.  The 
aqueous  solution,  acidulated  with  nitric  acid,  yieltk,  with  test-solution 
of  nitrate  of  silver,  a  white  precipitate  soluble  in  ammonia. 

An  aqueous  sohition  of  the  salt  should  yield  no  precipitate  or  cloudi- 
ness on  the  addition  of  test-solution  of  carbonate  of  sodium  (alkaline 
earths),  chloride  of  barium  (sulphate),  or  hydrosulphuric  acid  or  sul- 
phide of  ammonium  (nictaL;).  If  2  gm.  of  the  salt  be  digested  with 
20  gm.  of  alcohol,  the  cold  and  filteretl  alcoholic  solution  evaporated  to 
dryness,  the  residue  dissolved  in  water,  a  little  gelatinizetl  starch  added, 
and  subsequently  chlorine  water,  drop  by  drop,  no  colored  tint  should 
nmke  ite  appearance  at  the  line  of  contact  of  tlie  two  liquids  (absence 
of  iodide  or  bromide). 

1  gm.  of  chloride  of  sodium,  when  completely  precipitated  by  nitrate 
of  silver,  should  yield  2.450  gm.  of  diy  chloride  of  silver. 

Sodii  atraa.     (Citraie  of  Sodium.     Na,C,H,OjH,0.) 

Citric  acid  being  a  tribasic  acid  ftu-uishes  three  salts  with  sodium,  of 
which  the  most  desirable  appears  to  be  that,  the  composition  of  which 
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is  given  above.  It  ia  easily  made  by  adding  two  equivalents  of  bicar- 
bonate of  sodium  to  one  of  citric  acid,  evaporating  and  crystallizing. 
These  proportions  would  indicate  approximatelv  1  ounce  of  bicarbo- 
nate of  sodium  to  10  drachms  of  citric  acid.  It  forms  needles  of  a 
pleasant  sub-acid  taste.  If  the  basic  citrate  is  prepared  the  proportion 
of  bicarltonate  should  be  increased  to  1  ounce  and  a  half,  and  the  eait 
would  then  correspond  more  nearly  with  the  officinal  citrate  of  potas- 
sium. Its  taste  is  free  from  bittemese,  and  it  is  recommended  as  a 
pleasant  saline  cathartia    Dose,  6  to  12  drachms. 

Sodii  BthykLs.     [Sodiwm  EthyMe  or  Cau^ic  Alcohol.     NaCiHsO.) 

This  preparation  was  introduced  to  the  medical  profession  by  Dr. 

B.  W.  Richardson,  of  England,  who  claims  that  it  possesses  peculiar 

virtues  as  a  caustic,  especially  for  the  destruction  of  vascular  growths. 

The  following  is  the  formula  he  proposes  for  its  use : 

Put  half  a  fluidounce  of  absolute  alcohol  (sp,  gr.  0.795)  into  a  2- 
ounce  test-tube.  Set  the  test-tube  up  in  a  bath  of  water  at  60°  F.,  and 
add,  in  small  pieces  at  a  time,  cuttings  of  pure  metallic  sodium.  A 
gas,  hydrc^D  will  at  once  escape.  Add  the  sodium  until  the  gas  ceases 
to  escape,  then  raise  the  temperature  of  the  water-bath  to  100°  F.,  and 
add  a  little  more  sodium.  ^VHien  the  gas  again  ceases  to  escape,  stop 
adding  sodium,  or  if  the  fluid,  which  by  this  time  will  be  of  a  gemtiaous 
consistency,  should  crystallize,  then  stop.  Afterwards  cool  down  to 
60°  F.,  and  add  half  a  fluidounce  more  of  absolute  alcohol.  The  ethylate, 
as  thus  prepared,  must  be  kept  in  a  glass-stoppered  vial,  well  protected 
against  exposure  to  light  and  moisture,  as  it  is  apt  to  be  decomposed 
into  ordinary  caustic  soda.  (For  additional  information  on  this  subject, 
see  Amer.^Jour.  Pharm.,  1879,  page  195.) 

Sodii  Hypophoaphia,  U.  S.  P.     {HypophoaphUe  of  Sodium. 
NaH,PO,HjO  =  106.) 
Hypophosphite  of  sodium  should  be  kept  in  well-stopped  bottles. 
This  is  prepared  by  double  decomposition  between  hypophosphite  of 
calcium  and  crystallized  carbonate  of  sodium. 

Take  of  Hypophosphite  of  cftlcium         .  6  ounces. 

Crystftllizeti  curbonate  of  sodium       .    10       " 
Water A  sufficient  quantity. 

Dissolve  the  hypophosphite  in  4  pints  of  water,  and  the  carbonate  in 
1^  pints;  mix  the  solutious,  pour  Uie  mixture  on  a  filter,  and  lixiviate 
the  precipitate  of  carbonate  of  calcium,  after  draining,  with  T\-ater,  till 
the  filtrate  measures  6  pints.  Evaporate  this  liquid  carefully  till  a 
pellicle  forms,  and  then  stir  constantly,  continuing  tne  heat  till  it  granu- 
lates. In  this  state  the  salt  is  pure  enough  for  medical  use ;  but,  if 
desired  in  crystals,  treat  the  granulated  salt  with  alcohol  (sp.  gr.  .835), 
evaporate  the  solution  till  syrupy,  and  set  it  by  in  a  warm  place  to 
crystallize. 

It  is  given  with  the  other  salts  of  hj-pophosphorous  acid  as  a  tonic, 
especially  applicable  to  phthisis.     Dose,  5  grains  three  times  a  day. 
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Small,  colorless  or  white,  rectangular  plates,  or  a  whit«,  granular 
powder,  deliquescent  on  exposure  to  air,  odorless,  having  a  sweetish, 
saline  taste,  and  a  neutral  reaction.  Soluble  in  1  part  of  water,  and  in 
30  ittirts  of  alcohol  at  15°  C.  (59°  F.);  in  0.12  part  of  boiling  water, 
and  in  1  part  of  boiling  alcohol.  When  heated  m  a  diy  test-tube,  the 
Bait  loses  water,  then  evolves  a  spontaneoualy  inflammable  gas  (phoa- 
phorctted  hydrt^n),  burning  with  a  bright,  yellow  flame.  A  fi-agment 
of  the  salt  imparts  to  a  non-luminous  flame  au  intense  yellow  color,  not 
ap])earii^  more  than  transiently  red  when  observed  through  a  blue 
gla:^.  On  tritiuating  or  heatiug  the  salt  with  an  oxidizing  agent,  the 
mixture  will  explode.  The  aqueous  solutiou  yields,  with  test-solution 
of  nitrate  of  silver,  a  white  precipitate,  which  rapidly  turns  brown  and 
black;  and,  M-hen  acidulated  with  hydrochloric  acid,  and  added  to 
excess  of  test-solution  of  mercuric  chloride,  it  first  produces  a  white 
precipitate  of  calomel,  and,  on  further  addition,  metallic  mercury 
separates. 

The  aqueous  solution  of  the  salt  should  not  effer\'e3ce  on  the  addition 
of  an  acid  (absence  of  carbonate),  aud  sliould  not  be  precipitated  nor 
be  rendered  cloudy  by  test-solution  of  oxalate  of  ammonium  (al>sence 
of  calcium),  nor  by  a  saturated  solution  of  bitartrate  of  sodium  (absence 
of  potassium).  After  being  acidulated  with  hydrochloric  acid,  it  should 
not  produce  a  white  precipitate  or  cloudiness  with  test-solution  of 
chloride  of  barium  (sulphate).  On  mixing  the  aqueous  solution  with 
test-solution  of  mi^^esium,  not  more  than  a  slight  cloudiness  should 
make  its  appearance  (limit  of  phospliat«). 

Sodii  Hypogttlphis,  U.  S.  P.     [Hi/posuljthite  of  Sodium, 
NajS,0,5H,0="248.) 

Hyposulphite  of  sodium  should  be  kept  in  well-stopped  bottles. 

This  salt,  which  is  verj'  extensively  used  by  photi^-aphers  for  the 
solution  of  the  unaltered  iotlide  of  silver,  may  be  economically  pre- 
pared by  the  following  process:  16  oz.  finely-powdered  crjstallized  car- 
bonate of  sodium  are  mixed  with  5  oz.  flowers  of  sulphur,  and  heated 
in  a  porcelain  dish,  with  constant  agitation,  until  it  takes  Are  aud  bums 
to  sulphite  of  sodium ;  this  is  dissolved  in  water  and  boiled  with  sul- 
phur, by  which  another  e<{uivaleiit  of  this  element  is  taken  up,  so  as  to 
form  the  hyposulphite  Jia,-(-SOj-l-S^XajSjOj;  it  is  then  evaporated 
to  crystallization. 

It  has  been  recommended  in  vai-ious  diseases  as  a  resolvent,  alterative, 
and  sudorific,  and  abo  as  a  solvent  for  biliarj-  coucretions ;  oss  to  oj  of 
it  is  given  in  the  course  of  a  day  in  solution  or  preferably  in  s^-nip. 
Externally,  it  has  been  employed  as  a  Intth  in  quantities  of  from  1  to 
4  ounces  dissolved  in  the  net^Wiarj'  quantity-  of  water,  aud  with  the  sub- 
se<]uent  addition  of  3  fluidounces  of  diluted  sulphuric  acid  for  each 
ounce  of  the  salt,  so  as  to  liberate  the  h\'pusulphurous  acid,  which  uu- 
mediately  decomposes  into  sulphur  and  sulphurous  acid. 

Large,  colorless,  transparent,  monoclinic  prisms  or  plates,  eflloix'srent 
iu  drj-  air,  odorless,  havmg  a  c<x)liiig,  somewluit  bitter  and  sulphurous 
taste,  and  a  neutral  or  faintly  alkaline  i-eactiou.    Soluble  iu  1.5  iwrtn  of 
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ivater  at  15"  C.  (69°  F.),and  in  0.5  part  of  boiling  water;  in  the  latter 
case  with  partial  deoompnsirion ;  insoluble  in  alcohol.  When  rapidly 
heated  to  about  50°  C.  {122°  F.),  the  salt  melts;  when  slowiv  heated 
until  it  is  effloresced,  and  aftenvai^  to  100°  C.  (212°  F.),  it  loses  all  its 
water  (36.3  per  cent.),  and  at  a  low  red  heat  it  is  decomposed.  A  frag- 
ment of  the  salt  imparts  to  a  non-luminou-s  flame  an  intense  yellow  color, 
not  appearing  more  than  tranMiently  red  when  observed  through  a  bine 
glass.  The  aqueous  solution  dissolves  chloride  or  oxide  of  silver,  and 
dischai^es  the  color  of  solution  of  iodized  starch  and  of  solution  of 
iodine.  Sulphuric  acid  added  to  the  solution  gives  rise  to  the  odor  of 
burning  sulphur,  and  causes  a  white  precipitate  of  sulphur  (dififerenoe 
from  bisulphite  and  sulphite). 

A  solution  of  the  salt  in  80  part.'s  of  water  should  not  be  rendered 
cloudy  by  a  few  dropa  of  test-solution  of  chloride  of  barium  (absence 
of  sulphate),  and  a  concentrated  solution  should  not  effervesce  when 
added  to  diluted  acetic  acid  (absence  of  carbonate), 

A  solution  of  2  gni.  of  the  salt  in  10  gm.  of  water,  agitated  for  a 
short  time  with  1  gm.  of  iodine,  should  yield  a  colorless  liquid,  with  at 
most  only  a  faint,  white  opalescence  (corresponding  to  about  98  per  cent, 
of  pure  hyposulphite  of  sodium). 

Soda   Nitrae,  U.   S.    P.     (Nitrate  of  Sodium.     Cubie  Nitre.     Oiili 
Saltpetre.     NaXO,  —  85.) 

Nitrate  of  sodium  should  be  kept  in  well-stopped  bottles. 

This  salt  is  found  in  the  desert  of  Atacama,  in  Peru,  where  it  forms 
beds  of  vast  extent.  The  natural  deposits  contain  chlorides  and  sul- 
phates of  sodium,  and  other  bases  in  variable  proportions.  The  native 
wdt,  therefore,  requires  to  be  purified  by  recrj-stallization  from  twice  its 
weight  of  boiling  water,  when  it  is  generally  sufficiently  pure  for  medic- 
inal purposes.  It  is  used  in  the  manufacture  of  sulphuric  and  nitric 
acids,  and  of  manures.  In  a  state  of  purity,  suitable  for  use  in  medicine, 
it  may  be  made  by  neutralizing  carbonate  of  sodium  with  nitric  add, 
evaporating,  and  cri'stallizing.  It  has  been  highly  recommended  in 
dysentery  in  a  dose  of  from  half  an  ounce  to  an  ounce  in  a  day,  in 
mucilage. 

Colorless,  transparent,  rhombohedral  cn.'Stals,  slightly  deliquescent  in 
damp  air,  odorles.*,  having  a  cooling,  saline,  and  slightly  bitter  taste,  and 
a  neutral  reaction.  Soluble  in  1,3  parts  of  water  at  16°  C,  (-59°  F.), 
and  in  0.6  part  of  boiling  water ;  scarcely  soluble  in  cold,  but  soluble 
in  40  parts  of  boiling  alcohol.  When  heated  to  about  312°  C.  (594°  F.l, 
the  salt  melts,  and,  on  further  heating,  it  is  decomposed,  giving  off  oxy- 
gen and  leaving  a  residue  which  emits  nitrous  vapors  on  the  addition  of 
sulphuric  acid.  Thrown  upon  red-hot  coals,  the  ."alt  deflagrates.  A 
fragment  of  the  salt  imparts  to  a  non-luminous  flame  an  intense  yellow 
color,  not  appearing  more  than  transiently  red  when  observed  through 
a  blue  glass. 

The  aqueous  solution  of  the  salt  should  remain  unaffected  by  hydro- 
sulphuric  acid  or  sulphide  of  ammonium  (aljwence  of  metals),  also  by 
carbonate  of  ammonium  (abwuce  of  alkaline  earths),  or  a  saturated  solu- 
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tion  of  hitartrnte  of  sodium  (abeeuce  of  potassium).  If  previously 
acidulated  with  nitric  acid,  it  should  yield  no  precipitate  or  cloudiness 
with  test-solution  of  nitrate  of  barium  (sulphate),  and  at  most  only  a 
faint  opalescence  with  test-solution  of  nitrate  of  silver  (limit  of  chloride). 
On  ad<ling  to  a  solution  of  the  salt  a  few  drops  of  solution  of  hydroeul- 
phuric  acid,  then  some  gelatinized  starch,  and  carefully  pouring  a  i'ew 
drops  of  chlorine  water  on  top,  no  blue  zone  should  malce  its  appear- 
ance at  the  line  of  contact  of  tiie  two  liquids  (absence  of  iodide). 

If  1  gm,  of  nitrate  of  sodium  be  heated  with  1  gm.  of  concentrated 
sulphuric  acid,  and  the  mixture  be  kept  at  a  red  heat  until  it  ceases  to 
loi$e  weight,  the  residue  should  weigh  0.835  gm. 

Sodii  Pkomkae,  U.  S.  P.     {Phoaphate  of  Sodium. 
Na,HPO^,12H,0=358.) 

Phosphate  of  sodium  should  be  kept  in  well-stopped  bottles  in  a  cool 
plaee. 

Phosphate  of  sodium  is  formed  by  digesting  bone-ash  (phosphate  of 
calcium)  in  sulphuric  acid,  thus  liberating  phosphoric  acid.  The  superior 
affinity  of  sulpnuric  acid  for  the  lime  causes  them  to  unite  at  the  expense 
of  the  phosphoric  acid,  which  is  thus  liberated ;  the  sulphate  of  calcium 
beiug  sparkled,  carbonate  of  sodium  is  added  to  the  phosphoric  acid  till 
neutralized,  and  by  crystallizing,  the  pure  phosphate  of  sodium  is  pro- 
duce<l  in  lar^,  transparent,  efflorescent  crystals. 

It  is  a  tribadic  salt,  consisting  of  1  equivalent  of  phosphoric  acid,  2 
of  sodium,  and  12of  water  of  cn-stallization.  The  enormons  proportion 
of  water,  60.3  per  cent,  of  its  weight,  is  a  remarkable  property  of  this  salt. 

Phosphate  of  sixlium  is  a  mild  saline  cathartic  and  diuretic.  Dose, 
from  oij  to  ^,  and  is  chiefly  recommended  by  its  taste,  which  resembles 
that  of  common  salt. 

Large,  colorless,  transparent,  mouoclinic  prisms,  speedily  efflorescing 
and  becoming  opaque  on  exposure  to  air,  odorless,  having  a  cooling, 
saline  and  feebly  alkaline  taste,  and  a  slightly  alkaline  reaction.  Soluble 
in  6  parts  of  water  at  15°  C.  {59°  F.),  and  in  2  parts  of  boiling  water ; 
insoluble  in  alcohol.  When  heated  to  about  -10°  C,  (104°  F,),.the  salt 
melts,  yielding  a  clear  liquid,  and,  on  continued  heating  to  near  100°  C 
(212°  F.),  it  loeea  all  ita  water  of  crystallization  (60.3  per  cent.),  A 
fragment  of  the  salt  imparts  to  a  non-luminous  flame  an  intense  yellow 
color,  not  appearing  more  than  transiently  red  when  observed  through 
a  blue  glass.  The  aqueous  solution  of  the  salt  yields,  with  test-solution 
of  magnesium,  a  white,  crj-stalline  precipitate,  soluble  in  acids. 

The  aqueous  solution  should  not  eifer\'esce  on  the  addition  of  an  acid 
(absence  of  carbonate).  Acidified  with  hydrochloric  acid,  it  should 
remain  unaffected  by  hydrosulphuric  acid  or  sulphide  of  ammonium 
(absence  of  metals)  ;  and,  when  acidified  with  nitric  acid,  it  should  not 
yield  more  than  a  faint  cloudiness  with  test-solution  of  nitrate  of  barium 
(limit  of  sulphate),  or  nitrate  of  silver  (limit  of  chloride). 

If  1  gm,  of  phosphate  of  sodium  be  completely  precipiteted  by  test- 
mixture  of  magnesium,  the  washed,  dried,  and  ignited  precipitate  should 
weigh  0,31  gm. 
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Sodii  Pjfropho^ktu,  U.  S.  P.     iPyrophosphale  of  Sodium. 
Xa.P2O;l0H,O  =  446.) 

This  salt  is  made  ofHciual  for  the  first  time  in  the  present  revision  of 
the  Pharmacopoeia.  It  is  made  by  heating  pliosphate  of  sodium  till  all 
the  water  is  expelled,  and  then  raising  the  heal  to  redness  until  a  solu- 
tion of  it,  tested  with  nitrate  of  silver,  gives  a  white  precipitate  without 
yellow  tinge.  By  heating,  the  orthophosphate  of  sodium  first  i<»*s  its 
water  of  crj-stallization,  and  then  2  equivalents  of  the  anhydrous  silt 
by  further  heating  part  with  1  molecule  of  water.  2NaiHPOj  = 
NajPjOj+HjO.  By  recrj'Stallizing,  the  salt  eorabiueswith  10  eqiiiva- 
louts  of  water  of  crj-stallization,  and  becomes  the  ofBoinal  salt.  Its  use 
in  pharmacy  is  to  prepare  the  pvrophospliate  of  iron. 

Colorless,  translucent,  monoclinic  prisms,  permanent  in  the  air,  odor- 
less, having  a  cooling,  saline,  and  feebly  alkaline  taste,  and  a  slightly 
alkaline  reaction.  Soluble  in  12  parts  of  water  at  15°  0.  (59°  F.),  and 
in  1.1  parts  of  boiling  water;  insoluble  in  alcohol.  When  heated,  the 
salt  loses  its  ^vate^  of  cr^'stallization  (40.36  per  cent.) ;  at  a  higher  tem- 
perature it  fiLses,  and,  on  cooling,  concretes  to  a  cn-stalline  mass.  A 
fragment  of  the  salt  imparts  to  a  non-IuminoiL'^  flame  an  intense  yellow 
color,  not  appearing  more  than  transiently  red  when  obser\'«i  through 
a  blue  glas,s.  Its  aqueous  solution  yield-*,  with  excess  of  test-solution  of 
nitrate  of  silver,  a  white  precipitate  and  a  neutral  filtrate. 

The  aqueous  solution  of  the  salt  should  not  effervesce  on  the  addition 
of  an  acid  (absence  of  carbonate).  Acidified  with  hydrochloric  acid,  it 
should  remain  unaiFected  by  hydrosulphuric  acid  or  sulphide  of  ammii- 
nium  (absence  of  metals),  and,  when  acidified  with  nitric  acid,  it  should 
not  yield  more  than  a  faint  opalescence  with  test-solution  of  nitrate  of 
barium  (limit  of  sulphate),  .or  nitrate  of  silver  (limit  of  chloride). 


Sodii  Sallcylas.  U.  S.  P.     {Sidicylaie  of  i 
'2:<aC,US),H<0  =  338.) 


'dium. 


This  salt  is  prepared  by  saturating  salic^dic  acid  with  solution  of 
sodium  carbonate,  and  evajwrating  cautiotisly  on  a  water-bath. 

It  has  been  recommended  in  rheumatic  affections  and  in  neuralgia. 
It  may  be  used  in  doses  of  10  to  20  grains,  or  even  more. 

Small,  white,  crystalline  plates,  or  a  cr\'stalline  ]K)wder,  permanent 
in  the  air,  odorless,  having  a  sweetii^h,  saline,  and  mildly  alkaline  taste, 
and  a  feebly  acid  reaction.  Soluble  in  1.5  jarts  of  water,  and  in  6 
parts  of  alcohol  at  15°  C.  (-59°  F.) ;  very  stjluble  in  boiling  water  and 
in  boiling  alcohol.  When  heated,  tlie  salt  gives  off  inflammable  vapors, 
and  leaves  an  alkaline  residue  amounting  to  between  30  and  31  per 
cent,  of  the  original  weight,  which  effervesces  with  acids,  and  imparts 
to  a  non-luminous  flame  an  intense  yellow  color,  not  ap)>earing  more 
than  transiently  red  when  observed  tlirough  a  blue  glas-.  On  super- 
saturating the  aqueous  solution  with  sulphuric  acid,  a  bulky,  white  pre- 
cipitate is  obtained,  which  is  soluble  in  boiling  water,  from  which  it 
crj-stallizes  on  cooling ;  also  soluble  in  ether,  and  striking  an  intense 
violet  color  with  ferric  salt,*. 

The  aqueous  solution  should  be  wjlorless,  aud  should  not  effer\-esce 
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on  the  addition  oF  scids  (absence  of  carbonate).  Agitated  -with  about 
15  parte  of  concentrated  sulphuric  acid,  the  salt  should  not  impart  editor 
to  the  acid  within  fifteen  minutes  (aiasence  of  foreign  oi^nic  matter). 
If  a  solution  of  1  gm.  of  the  salt  in  a  mixture  of  50  c.c.  of  alcohol  and 
25  c.c  of  water  be  acidulated  mth  nitric  acid,  the  filtered  solution  should 
j-ield  no  precipitate,  nor  be  rendered  turbid  on  tlie  addition  of  a  few 
drops  of  test^solution  of  chloride  of  barium  (abseaee  of  sulphate),  or  of 
nitrate  of  silver  (absence  of  chloride). 

iSWm  SantonijKiM,  TJ.  S.  P.     {Sanioninate  of  Sodium. 
aXaCisHuO,:  7HjO=  69S.) 

Santoninate  of  sodium  should  be  kept  in  dark,  amber-coloretl,  well- 
Bto^mjed  vials,  and  should  not  be  exposed  to  light. 

Tnis  salt  is  prepared  by  adding  to  a  hot  alcoholic  solution  of  caustic 
soda  santonine.  As  long  as  it  is  dissolved,  by  spontaneous  G%'aporatiou 
large  transparent  tabular  crystals  may  be  obtained. 

The  dose  of  santoninate  of  sodium  mav  be  stated  at  5  to  10  grains  for 
adults,  and  2  to  5  grains  for  children.  It  b  well  di^uised  with  jelly,  or 
in  troches,  with  chocolate  as  an  excipient,  and  is  preferable  to  santonine, 
as  being  more  soluble. 

Colorless,  transparent,  tabular,  rhombic  ciystals,  slowly  colored  yellow 
by  exposure  to  light,  slightly  efflorescent  in  dry  air,  odorless,  having  a 
mildly  saline  and  somewhat  bitter  taste,  and  a  slightly  alkaline  reaction. 
Soluble  in  3  parts  of  water,  and  in  12  parts  of  alcohol  at  15°C.(59°  F.); 
in  0,5  part  of  boiling  water,  and  in  3.4  parts  of  boiling  alcohol.  \A'hen 
heated  to  100°  C.  (212°  F.),  until  it  ceases  to  loeie  weight,  the  salt  loses 
18  per  cent,  of  its  weight  (water  of  crystallization).  At  a  higher  heat 
it  chat^,  and  finally  leaves  an  alkaline  residue,  which  imparts  an  intense 
yellow  color  to  a  non-luminous  flame.  The  aqueous  solution,  on  the 
addition  of  hydrochloric  acid,  deposits  a  crystalline  precipitate  which 
is  soluble  in  chloroform,  and  which  yields,  with  alcoholic  solution  of 
potassa,  a  scarlet-red  liquid,  gradually  becoming  colorless. 

A  5  per  cent,  aqueous  solution  of  the  salt  should  not  be  precipitated  nor 
be  rendered  turbid  by  test^^olution  of  carbonate  of  sodium  (absence  of 
alkaline  earths),  nor  by  picric  or  tannic  acids  (absence  of  alkaloids). 

LiqiKn'  Sodii  Silicatts,  U.  S.  P.     (SoliUion  of  SUtcale  of  Sodium.) 

Solution  of  silicate  of  sodium  should  be  kept  in  well-closed  vessels. 

Solution  of  silicate  of  sodium,  or  soluble  gla.-*',  is  prepared  by  fusing 
t*^ther  1  part  of  fine  sand  and  2  porta  dr\-  sodic  carbonate,  and  dis- 
solving the  product  in  boiling  water.  As  thas  prepared,  it  contains 
aI>out  10  per  cent,  of  NaHO  and  20  per  cent,  of  silica  (SiOj). 

It  has  been  used  to  prevent  putrefaction  or  detay,  and,  in  surgeri-,  to 
j>re|«re  the  so-called  imnio^'able  bandages.  It  is  used  in  the  arts  as  a 
ceiiieut  and  as  a  fire-proof  i>aint. 

A  semi-transparent,  almost  colorless,  or  yellowish,  or  pale  greenish- 
yellow,  viscid  liquid,  odorless,  having  a  sliaq),  saline,  and  alkaline  taste, 
and  an  alkaline  reai'ti<«i.  The  si)ecific  gravity  of  the  commercial  solu- 
tion is  between  1.300  and  1.400. 
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A  drop  of  the  solution,  n-hen  Kekl  in  a  noD-luminoos  flame,  imparls 
to  it  an  intense  yellow  color.  If  a  portion  of  the  solution,  considerably 
diluted  with  water,  be  super?«aturated  ^ith  nitric  acid,  a  gelatinous  or 
pulverulent,  white  precipitate  of  silicic  hydrate  will  be  produced.  A 
small  quantity  should  nut  produce  any  caustic  effect  when  applied  to  the 
skin  (absence  of  an  excessive  amount  of  alkali). 


SodiiSuipkwi,V.S.P.  {Sti/pktUe  of  Stxiiiim.  Xa^^lOH^O  =  322.) 
{Glauber  Salbi.) 

Sulphate  of  sodium  should  !«  kept  in  \vell-stopped  bottles. 

Sulphate  of  sodium  is  one  of  the  by-products  in  the  manufacture  of 
raoriatic  and  nitric  acids  and  chlorinated  lime,  and  is,  consequently,  a 
cheap  and  abundant  chemical.  It  is  one  of  the  constituents  of  sea- 
water,  and  is  contained  in  many  spring  waters.  Upon  exposure  to  dr}' 
air  it  quickly  effloresces,  and,  when  fully  dried,  loses  rather  more  than 
half  its  weieht.  It  is  much  used  in  treating  the  diseases  of  cattle.  It 
is  given  in  doses  of  gr.  x  to  .5j  for  adults,  as  a  cathartic,  and  in  doses  of 
gr.  XX  to  gr.  XXX  in  dysentery. 

Large,  colorless,  transparent,  monoclinic  prisms,  rapidly  efflorescing 
on  exposure  to  air,  and  ultimately  falling  into  a  white  powder,  o<lorless, 
having  a  cooling,  saline,  and  somewhat  bitter  taste,  and  a  neutral  reac- 
tion. Soluble  in  2.8  parts  of  water  at  lo''  C.  (59  F.),  in  0.25  part  of 
water  at  .'1.3°  C.  {91.4°  F.),  and  in  0.4  [wrt  of  boiling  water;  insoluble 
in  alcohol.  When  heated  to  about  30°  C.  (86°  F.),  the  salt  melts,  and, 
on  further  heating,  gradually  loses  all  its  water  (65.9  per  cent.).  At  a 
red  heat,  the  anhydrous  salt  melts  without  decomposition.  A  fragment 
of  the  !^t  imparts  to  a  uon-luniinous  flame  an  intense  yellow  color, 
not  appearing  more  tlwii  transiently  red  when  ob^r%'ed  through  a  blue 
gla^^s.  The  aqueous  solution  yields,  with  test-solution  of  chlori<le  of 
barium,  a  white  precipitate  insoluble  in  nitric  acid. 

The  aijucous  solution  of  the  salt  should  not  effervesce  on  the  addition 
of  an  acid  (absence  of  carbonate),  and  should  not  be  affected  by  hydro- 
sulphuric  acid  or  sulphide  of  ammonium  (absence  of  metals).  A  dilute, 
aqueous  solution,  acidulated  with  nitric  acid,  should  yield  no  precipitate, 
or,  at  most,  only  a  slight  one,  on  the  addition  of  test-solution  of  nitrate 
of  silver  (limit  of  chloride),  nor  should  it  give  off  alkaline  vapors  when 
heated  with  soda  (absence  of  ammonia). 

1  gm.  of  sulphate  of  sodium,  when  completely  precipitated  by  chlo- 
ride of  l)arium,  should  yield  0.723  gni.  of  drj'  sulphate  of  barium. 

SoM  Sutpkis,  U.  S.  P.     (Sulphite  of  Sodium.     Xa^jTHjO  =  252.) 

Sulphite  of  sodium  should  be  kept  in  well-stopped  bottles,  in  a  cool 
place. 

This  salt  may  be  made  by  passing  sulphurous  acid  gas  into  a  solution 
of  sodium  carlwnate  until  it  is  thoroughly  saturated,  and  tlieu  adding  as 
much  carbonate  of  sodium  as  was  first  uswt,  and  then  evaporating  and 
cri-stallizing. 

It  has  iH-on  used  internally  iu  gastric  affeflions  accomiiauied  with 
fetid  eructations. 
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The  dose  is  from  gr,  xx  to  Ix,  given  largely  diluted,  and  frequently 


Colorless,  transparent,  monocliuic  prisms,  efflorescent  in  dry  air,  odor- 
less, having  a  cooling,  saline,  and  sulphurous  taste,  and  a  neutral  or  feebly 
alkaline  reaction.  Soluble  in  4  parts  of  water  at  15°  C.  (59°  FX  and 
in  0.9  part  of  boiling  water ;  only  sparingly  soluble  in  alcohol.  When 
gently  heated,  the  a^t  melts,  then  loses  its  M-ater  (50  per  cent.),  and  at  a 
red  heat  it  is  decomposed  and  leaves  a  residue  having  an  alkaline  reaction. 
A  fragment  of  the  salt  imparts  to  a  non-luminous  Hame  an  intense  yellow 
color,  not  appearing  more  than  transiently  red  when  observed  through  a 
blue  glass.  Addition  of  diluted  hydrochloric  acid  to  the  aqueous  solu- 
tion gives  rise  to  the  odor  of  burning  sulphur,  and  the  solution  does  not 
be(X)me  cloudy  (diiference  from  hvposulpnite). 

A  1  pr  cent,  aqueous  solution  of  the  salt,  strongly  acidulated  with 
hydrochloric  acid,  should  yield  no  precipitate,  or  at  most  only  a  white 
cloudiness,  on  the  addition  of  a  few  drops  of  test-solution  of  chloride  of 
barium  (limit  of  sulphate). 

If  0.63  gm.  of  the  salt  be  dissolved  in  25  c.c.  of  water,  and  a  little 
gelatinized  starch  atlded,  at  least  45  cc.  of  the  volumetric  solution  of 
iodine  should  be  required,  before  a  permanent  blue  tint  appears  after 
stirring  (correspontiing  to  at  least  90  per  cent  of  pure  sulphite  of 
sodium). 

Sodii  Sulphocarbolas,  U.  S.  P.     {Sulpkocarbolate  of  Sodium. 
XaC,H^,2H,0  =  232.) 

Sulphocarbolate  of  sodium  is  made  by  precipitating  carbonate  of 
ban'ta  from  the  solution  of  sulphocarbolate  by  means  of  carbonate  of 
sodmm. 

It  is  used  in  gargles,  especially  where  there  is  any  tendencj-  to  putrid 
ulceraHon  ;  and  is  given  in  mixtures  in  doses  of  10  to  30  grains. 

The  sulphocarbolates  of  lime  and  potassium  may  be  prepared  by  a 
similar  method,  substituting  the  calcium  or  potassium  cartxtnate  for  the 
sodium  salt. 

Colorless,  transparent,  rhombic  prisms,  permanent  in  the  air,  odorless 
or  nearly  so,  ha\-ing  a  cooling,  saline,  somewhat  bitter  taste,  and  a  neu- 
tral reaction.  Soluble  in  5  parts  of  water,  and  in  132  parts  of  alcohol 
at  15°  C.  (59°  F.);  in  0.7  part  of  boiling  water,  and  in  10  parts  of 
boiling  alcohol.  When  heated,  the  salt  loses  its  water  and  becomes  a 
white  powder.  At  a  higher  temperature  it  emits  inflammable  vapors 
having  the  odor  of  carbolic  acid,  and  leaves  a  residue  amounting  to  36 
per  cent,  of  the  original  weight,  the  filtered  solution  of  which,  acidulated 
with  nitric  acid,  produces  a  white  precipitate  with  test>-soIution  of 
chloride  of  barium.  A  fragment  of  tne  salt  imparts  an  intense  yellow 
color  to  a  non-luminous  flame.  The  dilute,  aqueous  solutnon  of  the  salt 
is  colored  violet  by  test-solution  of  ferric  chloride. 

A  1  per  cent  aqueous  solution  of  the  salt  should  not  at  once  be 
rendered  turbid  nor  be  precipitated  by  test-solution  of  chloride  of 
barium  (limit  of  sulphate). 
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Bodii  Sulphovhua.     NaC,H,^,H,0. 

Sulphovinate  of  sodiuoi  is  prepared  by  mixing  about  equal  parts  of 
conccDtrated  sulphuric  acid  andstroug  alcohol,  and  heating  aftenvard:- 
by  means  of  a  water-bath ;  water  is  then  added,  and  carbonate  of  barium 
to  saturation ;  the  solution  of  sulphovinate  of  barium  b  then  exactly 
decomposed  by  a  solution  of  sulphate  of  sodium,  and  the  filtrate  evapo- 
rated to  cn,'stallization.  It  crj-stallizes  in  hexagonal  tables,  is  deliques- 
cent and  very  soluble  in  water;  it  fiLses  at  187°  F.,  and  is  decoinjKiiied 
above  212°  F. ;  ita  taste  is  pleasantly  ^ine  and  sweet. 

This  salt  has  been  recommended  for  delicate  constitutions  afflicted  with 
weakness  of  the  digestive  oi^ans  and  flatulency.  The  dose,  as  a  laxa- 
tive, is  from  half  an  ounce  to  oue  ouuce. 

The  impurities  might  be  barium,  detected  by  sulphuric  acid,  or  sul- 
phate of  sodium,  detected  by  chloride  of  barium. 

Sodii  Twn^atOB.     {Tungatate  of  Sodium.     XajWO,.) 

This  salt  has  been  introduced  as  a  preservative  of  cotton  and  other 
textile  materials  from  fire.  Tungstic  acid  consists  of  three  equi\-alentH 
of  oxygen  combined  with  one  of  the  metal  tungsten ;  it  is  obtamed  from 
the  native  tungatate  of  calcium  by  digesting  it  with  hydrochloric  acid ; 
chloride  of  calcium  in  dLsaolved,  and  tungstic  acid  precipitates.  It  is 
also  obtained  from  wolfram,  a  native  tungstate  of  manganese  and  iron, 
by  digesting  it  in  nitrohydrochloric  acid,  which  dissolves  tlie  oxides  of 
iron  and  manganese,  aud  leaves  the  tungritic  acid  as  a  yellow  powder. 
This  acid  is  quite  insoluble  in  water  and  acids,  but  dissolves  in  alkaline 
solutions.  Tungstate  of  sodium  may  be  fonued  by  fusing  the  wolfram 
with  carbonate  of  sodium,  and  digesting  in  water,  which  dissolves  out 
the  sodium  salt,  and  on  evaporation  yields  it  in  crj-stais  containing  two 
equivalents  of  water. 

The  mode  of  using  it  upon  clothing  to  be  protected  from  fire  is  as 
follows: — 

To  three  parts  of  good  (dn')  starch,  add  one  part  of  tungstate  of 
sodium,  and  use  the  staivh  in  the  ordinary  way. 

If  the  material  does  not  require  starching,  mix  in  the  proi>ortion  of 
one  pound  of  tungstate  of  sodium  to  two  gallons  of  water — well  satu- 
rate the  fabric  with  this  solution,  and  dr\-  it. 

Tlie  heat  of  the  iron  in  no  way  affects  the  non-inflammability  of  the 
fiibric. 

Sodii  VaUriaima.     NaCjHA  =  124. 

Valerianate  of  sodium  is  made  by  saturating  solution  of  caustic  soda 
with  valerianic  acid,  a-5  produced  by  the  distillation  of  amylic  alcohol  or 
fusel  oil  from  a  mixture  of  sulphuric  acid  and  bichromate  of  potassium, 
by  which  it  is  converted  into  valerianic  acid,  which  combines  with  the 
soda.  The  valerianate  is  obtained  drj'  by  evaporation  and  fusion,  and 
being  broken,  is  in  soft  white  crj-stalline  pieces,  verj-  soluble,  deliques- 
cent, with  the  odor  of  valerianic  acid,  OTid  a  taste  at  first  st^-ptic  aud 
after«-ards  sweetish;  it  melts  without  loss  at  285°  F.,  and  concretes  on 
cooling.     Its  use  is  to  prepare  the  other  valerianates  by  double  deoom- 
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positioD.     It  should  be  soluble  in  absolute  alcohol     (See  Aadvm  VaU- 
rianieum.) 

Sohition  of  Tartro-Citrate  of  Sodium. 

Tartro-citrate  of  sodium  has  been  recommended,  in  solution,  as  fur- 

niRhing  a  more  permanent  and  cheaper  purgative  lemonade  than  Ihe  justly 

celebrated  citrate  of  magnesium.     I  have  had  but  little  experienoe  with 

it,  but  propose  the  following  as  a  practicable  formula  for  it£  preparation : — 

Take  of  Tartaric  acid 3vj. 

Bicarbonate  of  sodium 5^^  or  1-  ^■ 

Water fSisa. 

Dissolve  the  acid  in  the  water,  and  add  the  sodium  salt  till  it  is  nearly 
neutral,  then  filter  and  add — 

Simple  eyrup fSiBB. 

Tincture  of  aeah  lemon  peel        .       .  f5ss. 

And  lastly — 

Citric  acid. 

Bicarbonate  of  sodium,  of  each      .        -        .        3j- 

Cork  and  bottle  immediately  and  securely.  Doee,  one  bottle,  as  a 
cathartic. 

So(Si  Citro-Tartraa  I^erveecena,  Ph.  Br. 

Take  of  Bicarbonate  of  sodium 17  parts. 

Citric  acid 6     " 

Tartaric  acid 8      " 

Mix  them  and  heat  to  200°  F.  to  220°  F.  until  the  particles  aggr^ate 
to  a  granular  condition.     It  should  be  kept  in  well-closed  bottles. 

Group  3.    LrrHruM  Salts. 

Xithii  benzfrna,  LiC,H,0,.     By  satuiatinK  beozoic  acid  with  nu'bonate  of  lithiam. 
Lithii  bromidum,  LiBr.     By  Baturatine  hydrobromic  acid  with  carbonate  of  lithium. 
Lithii  carbfinaa,  Li,CO,.     By  precipitating  the  chloride  with  carbonate  of  ammoni  am. 
Litbii  dtrate,  LiiC.HsOj.     Bv  saturating  citric  acid  with  carbonate  of  lithium. 
Lithii  salicylaa,  2LiC^HgO,H,0.     By  heating  aalicylicacid  with  carbonateof  lithium 

Xt^tum.    Li  =  7. 

This  is  a  rare  metal  resembling  sodium,  which  floats  on  rock  oil, 
and  is  the  lightest  of  all  known  solids.  Sp.  gr.  .5986.  It  belongs 
to  the  class  of  alkalies,  as  its  carbonate  is  solubk  and  has  an  alkaline 
reaction. 

Lithium  exists  in  small  quantities  in  the  minerals  spodumene  or  tri- 
phane,  petalite,  and  lepidolite,  but  the  most  abundant  source  of  it  has 
been  a  native  phosphate  triphylene,  found  in  Bavaria,  consisting  of 
phosphates  of  iron,  manganese,  and  lithium.  This  mineral  is  dissolved 
in  hydrochloric  acid,  the  iron  peroxidized  by  NO,,  the  solution  diluted, 
and  the  phosphate  of  iron  thrown  down  by  aramooia.  The  manganese 
Lt  removed  by  HjS,  and  the  filtered  liquid  on  evaporation  caltnned  and 
treated  with  alcohol,  which  takes  up  the  chloride  of  lithium.  This 
source  of  lithium  is  said  to  be  now  exhausted.     It  is  also  prepared  from 
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lepidolite  or  lithium  mica,  in  Trhich  it  is  associated  with  silica,  alumina, 
and  potash,  and  from  the  waters  of  Kreuzuach,  in  Prussia,  and  of  cer- 
tain mineral  springs  of  Baden. 

All  the  salts  of  lithium  impart  a  red  color  to  flame,  similar  to  that 
from  strontium ;  sodium  hides  this  color.  The  double  phosphate  of 
lithium  and  sodium  is  a  ver\-  insoluble  salt,  requiring  1400  parts  of 
water  at  59°  F.  for  solution ;  hent»,  phosphate  of  sodium  is  used  as  a  test 
for  its  soluble  salts. 

nthii  Bensoas,  U.  S.  P.  {Benzoaie  of  Lithium.  LiCjH.O,  =  128.) 
This  salt  can  be  prepared  by  heating  together  I  oz,  of  carbonate  of 
lithium,  9  oz.  of  water,  and  adding  3J  oz,  of  benzoic  acid,  or  until  effer- 
vescence ceases ;  it  is  then  to  be  filtered  and  evaporated.  The  yield  is 
about  equal  to  the  benzoic  acid  employed. 

A  white  powder,  or  small,  shining  scales,  permanent  in  the  air,  odor- 
less, or  havmg  a  faint  benzoin-like  odor,  of  a  cooling  and  sweetish  taste, 
and  a  faintly  acid  reaction.  Soluble  in  4  parts  of  water  and  iu  12  parts 
of  alcohol  at  16°  C,  (59°  F.) ;  in  2,5  parts  of  boiling  ■water,  and  in  10 
parts  of  boiling  alcohol,  ^V^len  heated,  the  salt  fuses ;  at  a  higher 
temperature  it  chars,  emits  inflammable  vapors  having  a  benzoin-like 
odor,  and  finally  leaves  a  black  residue  of  an  alkaline  reaction,  which 
imparts  a  crimson  color  to  a  non-luminous  flame,  Ou  mixing  the 
aqueous  solution  \vitli  a  dilute  solution  of  ferric  sulphate,  a  flesh-colored 

Erecipitate  b  produced.  If  the  benzoic  acid  be  separated  from  the  salt 
y  precipitation  with  diluted  nitric  acid,  and  thoroughly  washed,  it 
should  respond  to  the  teats  of  puritj'  mentioned  under  Aeidum  Benzoi- 

On  dissolving  the  residue,  left  on  ignition,  iu  diluted  hydi-ochloric 
acid,  and  evaporating  the  filtered  solution  to  dryness,  1  part  of  the  resi- 
due should  be  completely  soluble  in  3  parts  of  absolute  alcohol,  which, 
when  ignited,  should  bum  with  a  crimson  flame,  and  the  addition  of  an 
equal  volume  of  stronger  ether  to  the  alcoholic  solution  should  produce 
no  precipitate  (salts  of  alkalies).  On  digeulving  another  portion  of  the 
residue  in  a  small  quantity  of  water,  the  solution  should  produce  no 
precipitate  with  test-solution  of  oxalate  (rf  ammonium  (salts  of  alkaline 
earths).  The  aqueous  solution  should  remain  unaffected  by  hydrosul- 
phuric  acid  or  sulphide  of  ammonium  (absence  of  metals). 

Liihii  Bromidum,  U.  S.  P.     (Bromide  of  Lithium.     LiBr  ^=  86.8.) 

Bromide  of  lithium  should  be  kept  in  welI-stop|>ed  bottltt*. 

This  salt  is  ea.sily  prepared  by  neutralizing  hydrobromic  acid  with 
carbonate  of  lithium,  and  evaixirating ;  l>ut  a  more  economical  method 
is  by  decomposing  lithium  carbonate  with  bromide  of  iron. 

Bromide  of  lithium  is  considered  as  the  most  valuable  of  the  bromides 
in  the  treatment  of  epilejjsy.  It  contaia'i  92  per  cent,  of  bromine,  and 
is  the  most  f>oluble  of  the  bromides.  The  ordinarj'  dose  is  from  5  to  10 
grains ;  but  is  occasionally  prescriltefl  in  much  lai^jer  doses, 

A  white,  granular  salt,  ver^'  deliquescent,  odorless,  havuig  a  very 
eliarp,  somewhat  bitter  taste,  and  a  neutnil  reaction.     A'erj'  soluble  in 
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water  and  in  alcohol.  At  a  low  red  heat  the  salt  fuses,  and  at. a  higher 
heat  it  is  slowly  volatilized.  A  fragment  of  the  salt  imparts  a  crimson 
color  to  a  non-lumiuous  flame.  If  disulphide  of  carbon  be  poured  into 
a  solution  of  the  salt,  then  chlorine  water  added  drop  by  drop,  and  the 
whole  agitated,  the  disulphide  will  acquire  a  yellow  or  yellowjsh -brown 
<»liir  without  a  violet  tint. 

1  part  of  the  salt  should  be  completely  soluble  in  3  parts  of  absolute 
alcohol,  and  the  addition  of  an  equal  volume  of  stronger  ether  to  the 
alcoholic  solution,  ^ould  produce  no  precipitate  (salts  of  alkalies).  On 
dissolving  a  portion  of  the  salt  in  a  small  quantity  of  water,  the  solution 
should  produce  uo  precipitate  with  test-solution  of  oxalate  of  ammouiiim 
(salts  of  alkaline  earths).  The  aqueous  solution  should  remain  unaffected 
by  hydrosulphuric  acid  or  sulphide  of  ammonium  (alienee  of  metals). 

Lithii  Ckirbonas,  U.  S.  P.     {CarbonaU  of  Lithium.     IjIjCO,  =  74.) 

Carbonate  of  lithium  is  slowly  precipitated  from  a  solution  of  chloride 
by  the  addition  of  carbonate  of  ammonium  in  excess ;  it  is  then  washed 
with  alcohol  and  dried. 

In  tlie  year  1843,  Alexander  Ure,  of  London,  drew  attention  to  an 
ol»servation  of  Lipowitz,  that  a  solution  of  carbonate  of  lithium  exerta 
a  remarkable  solvent  power  upon  uric  acid,  and  suggested  that  advantage 
might  be  taken  of  this  fact  by  injecting  into  the  bladder  such  a  solution, 
with  a  view  to  dissolve  or  disintegrate  uric  acid  calculi. 

In  1857,  Dr.  Garrod,  of  London,  commenced  its  administration 
internally  in  cases  of  gouly  diathesis  and  chronic  gout.  The  atomic 
weight  of  this  alkali  being  verj-  low,  it  possesses  a  proportionate  satu- 
rating power  upon  acids,  and  it  has  been  found  bv  exjwriments  that 
carbonate  of  lithium  will  dissolve  urate  of  sodium  from  a  piece  of  gouty 
cartili^  more  efficiently  than  either  bicarbonate  of  poto.'isium  or  of 
sodium.  Dr.  Garrod  found  that  in  doses  of  1  to  4  grains,  dissolved  iu 
water,  and  repeated  two  or  three  times  a  day,  it  produced  no  physio- 
If^ciil  symptoms,  but  exerted  a  marked  influence  in  ca'ses  where  the 
mtients  irere  voiding  lu'ic  acid  gravel,  causing  the  formation  of  these 
deposits  to  diminish,  and  even  to  cease.  In  gout  it  Ls  found  to  diminish 
the  frequency  and  severity  of  the  attacks.     Dose,  grs,  i-iij. 

A  light,  white  powder,  permanent  iu  the  air,  odorles.s,  having  an 
alkaline  taste,  and  an  alkaline  reaction.  Soluble  in  130  parts  of  water 
at  15°  C.  (59°  F.),  and  in  about  the  same  proportiou  of  boiling  water; 
insoluble  in  alcohol.     On  heating  a  small  quantity  of  the  salt  on  a 

Ctinum  loop  in  a  non-luminous  flame,  it  fuses  to  a  clear,  transparent 
d,  imparting  a  crimson  color  to  the  fl!arae.     The  salt  is  soluble  in 
acids  witn  copious  eflrer\-escence. 

If  a  solution  of  the  salt  in  diluted  hydrochloric  acid  be  evaporated  to 
dnncss,  the  residue  should  respond  to  the  tests  of  purity  mentionetl,  for 
the  corresjTOnding  residue,  under  Lithii  Benzoaa. 

Lithii  atras,  U.  S.  P.     {CUrate  of  Ldthmm.     U^CtHfi,  =  210.) 

Citrate  of  lithium  should  be  kept  in  well-stopped  Inrttles. 

This  salt  is  preitared  by  dissolving  200  grains  of  citric  acid  in  warm 
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water,  adding  to  it  carbonate  of  lithium  gradiiaHy  until  perfectly  dis- 
solved, and  Beating  the  solution  as  long  as  effervescence  is  produce<l. 
Evaporate  by  steam  or  water-bath  to  a  viscid  consistence,  then  drv  it  in 
an  oven  at  a  temperature  not  exceeding  240°  F.,  pulverize  it  and  keep 
in  a  closely-stopped  bottle.  The  dose  is  the  same  as  that  of  the  car- 
bonate. 

A  white  powder,  deliquescent  on  expoeure  to  air,  odorless,  having  a 
slightly  cooling,  faintly  mkaline  taste,  and  a  neutral  reaction.  Sohible 
in  6.'5  parts  of  water  at  lo°  C.  (59°  F.),  and  in  2.5  parts  of  boiling 
water ;  only  slightly  soluble  in  alcohol.  When  exposed  to  a  red  heat, 
the  salt  chars,  emits  inflammable  vapors,  and  finally  leaves  a  black 
residue  having  an  alkaline  reaction,  which  imparts  a  crimson  color  to  a 
non-luminous  fiame.  The  aqueous  solution  of  the  salt,  mixed  with 
test-solution  of  chloride  of  calcium,  deposits  a  white  precipitate  on 
boiling. 

On  dissolving  the  residue,  left  on  ignition,  in  diluted  hydrochloric 
acid,  and  evaporating  the  filtered  solution  to  drj'ness,  the  residue  should 
respond  to  the  tests  of  purity  mentioned  for  the  corresponding  residue 
under  Litkii  Benzoaa. 

LUhii  Salieulaa,  U.  S.  P.     (SaUci/lale  of  LUhitan. 
2LiC,HjO,H,0  =  306.) 

Salicylate  of  lithium  should  be  kept  in  well-stopped  bottles. 

This  salt  is  prepared  by  treating  3  parts  of  carbonate  of  lithium  with 
11  parts  of  saiicj'lic  acid  mixed  iu  25  parts  of  water;  these  are  heated 
blether  until  eflfer\'e3cence  ceases,  then  filtered  and  evaporated.  It  may 
be  given  in  the  same  dose  as  the  last, 

A  white  powder,  deliquescent  on  exposure  to  air,  odorless  or  nearly 
so,  having  a  s^veetish  taste,  and  a  faintly  acid  reaction.  Very  soluble 
in  water  and  in  alcohol.  When  strongly  heated,  the  salt  chars,  emits 
inflammable  vapors,  and  finally  leaves  a  black  residue  having  an  alka- 
line reaction,  and  imparting  a  crimson  color  to  a  non-luminous  flame. 
On  siipersaturating  the  dilute  aqueous  solution  with  hydrochloric  acid, 
a  bulky,  white  precipitate  is  obtained,  which  is  soluble  in  boiling  water, 
from  which  it  crysbillizes  on  cooling ;  also  soluble  in  ether ;  and  pro- 
ducing an  intense  violet  color  with  ferric  salts. 

The  aqueous  solution  should  be  colorless,  and  should  not  effervesce 
on  the  addition  of  an  acid  {absence  of  carbonate).     When  a^tated  with 


15  parts  of  concentrated  sulphuric  acid,  the  salt  should  not  impart  anr 

fift«  ■  ■  *  ~     ■ 

matters). 


color  to  the  acid  within  fifteen  minutes  (absence  of  foreign  oi^anie 


On  dissolving  the  residue,  left  on  ignition,  in  diluted  hydrochloric 
acid,  and  evaporating  the  filtered  solution  to  dryness,  the  residue  should 
respond  to  the  tests  of  purity  mentionetl  for  the  corresponding  residue 
under  LUhii  Benzoaa. 
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Group  4.    Amuonixjm  Preparations. 

Ammonii  benzoas,  NH^CrHiOp     By  satiiniting  benzoic  add  with  anunoQia  water  and 

crygtalliiitig. 
Ammonii  bromidum,  NH,Br.     Bj-  decompOBing  feiroue  bromide  vitli  oqaa  ammonia. 

(See  Bromine  preparatiooB.) 
Ammonii  rarbonaH,  NH(HC'Oi.NHjNH,CX),.     By  aubliming  a  mixture  of  ammonium 

chloride  and  clialk.    In  hard  translucent  pungent  masses. 
Ammonii  bicarbonas,  NH^HCOp     White,  pnlverulent,  odorless. 
Ammonii  chloridum,  NH,C1.     From  gas  liquor, 
Ammonii  chloridum  purificalum.     By  solution  precipitating  impurities  by  (NH,)^ 

and  giauulating. 
Ammonii  hTpopboephia,  NH,H,POp    From  hypopfaoephite  of  caldum  and  carbonate 

of  ammomum, 
Ammonii  todidum,  NH^I.    Sec  Iodine  preparationa. 

Ammonii  et  magnesii  sulphas,  {NH,)^,+M|^46H,0.     In  lagoons  in  Tuscany. 
Ammonii  nitrss,  NH,NOi.     Bt  saturating  nitric  acid  with  carbonate  of  at 


bonaie  ol 

Ammonii  picras,  KHX^Hj(NO,)jO.     By  saturating  picric  add  with  aqua  ammonia. 
Ammonii  sulphas,  (NHj)^0,.    Obtiuned  from  gas  liquor, 
Ammonii  sulphuretnm,  (N^j)^.     By  saturating  liquor  ammonia  with  H^ 
Ammonii  valerianss,  NHt(^H,Op     By  passing  KH,  into  valerianic  acid  in  solution. 
Ammonia  aqua.     Aqueoim  solution  of  saseous  ammonia,  sp.  irr.  .S69. 
Ammonia  aqna  fortior.    Aqueous  solution  of  gaseous  ammonia,  sp.  gr.  .900. 
Ammonia  acetatis  liquor.    Neutral  solution. 

Ammonia  citrstis  liquor.     By  neutraliiing  citric  acid  with  ammonium  carbonate. 
Ammonia  splritus.     Alcoholic  solution  of  gaseous  ammonia. 
Ammonia  spiritus  aromaticus.  Alcoholic  solution  of  gaaeotis  ammonia  with  eesential  oils. 

Ammonii  Bensoaa,  U.  S.  P.     (Benzoaie  of  Awmonium. 
NH.C^HA  =  139.) 

This  salt  is  prepared  by  dissolving  2  troyounoes  of  benzoic  acid  in  SJ 
fluidouDces  of  water  of  ammonia,  previously  mixed  with  4  fluidounces 
of  distilled  water;  evaporate  with  a  gentle  heat,  adding  water  of  ammo- 
nia if  necesearv,  to  maintain  a  slight  excess  of  ammonia ;  set  it  aside  to 
crystallize,  and  dry  the  crystals  without  heat. 

In  common  widi  benzoate  of  sodium,  it  has  been  used  in  gout,  also 
as  an  antispasmodic,  though  in  the  latt«r  case  the  activity  may  be  due 
to  the  erapyreumatic  oil  which  it  retains.  A  correspondent  of  the 
I/ondon  Lancet  recommends  it  in  anasarca  with  albuminuria  following 
scarlatina.  The  dose  for  a  child  of  six  years  was  d  grains  three  times 
a  dav. 

Tliin,  white,  four-sided,  laminar  crystals,  permanent  in  the  air,  hav- 
ing a  slight  {xlor  of  benzoic  acid,  a  saline,  bitter,  afterwards  slightly 
acrid  taste,  and  a  neutral  reaction.  Soluble  in  5  parts  of  water  and  in 
28  parts  of  alcohol  at  15°  C.  (59°  F.) ;  in  1.2  parts  of  boiling  water 
and  in  7.6  parts  of  boiling  alcohol.  When  strongly  heat«d,  the  salt 
melts,  emits  vapors  having  the  odor  of  ammonia  and  of  benzoic  acid, 
and  is  finally  wholly  dissipated.  The  aqueous  solution  of  the  salt, 
when  heated  with  potassa,  evolves  ammonia.  On  mixii^  the  aqueous 
solution  with  a  dilute  solution  of  ferric  sulphate,  a  flesh-colored  precipi- 
tate is  thrown  down.  If  the  benzoic  acid  be  separated  from  the  salt  oy 
precipitating  with  diluted  nitric  acid,  and  thoroughly  washed,  it  should 
answer  to  the  reactions  of  purity  mentione<l  under  Acidum  Beiaoi- 
ou/m. 

17 
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Oarbonas,  U.  S.  P.     {Carbonate  of  Ammonium. 
NH,HC0j.XH,XH,CO,  =  157.) 

CarboDate  of  aninionium  should  be  preserved  in  well-stopped  bottles 
in  a  cool  place. 

Carbonate  of  ammonium  (sesquicarbonate)  is  prepared  by  treatiDg  a 
mixture  of  chloride  or  sulphate  of  ommouium  aud  chalk  (soil  carbonate 
of  calcium),  Wheu  chloride  of  ammonium  is  used,  chloride  of  calcium 
and  (Wbonate  of  ammonium  are  formed ;  the  latter,  being  volatile, 
sublimes,  and  is  collected  in  a  colorless,  almost  transparent  sublimate, 
with  powerful  pungent  odor  and  acrid  taste. 

lu  using  carbonate  of  ammonium  for  its  direct  stimulating  effect,  care 
should  be  taken  that  it  b  free  from  the  pulvonilcnt,  white  bicarbonate ; 
and  where  it  has  deteriorated  by  the  formation  of  this  on  the  surface  of 
the  lumps,  they  should  be  scraped  away,  aud  cracked,  till  the  vitreous- 
looking,  hard  portion  is  reached.  For  saturating  acids  in  the  formation 
of  neutral  salts,  the  bicarbonate  will  answer  a  good  purpose. 

The  stimulant  and  antacid  properties  of  this  salt  are  very  well  known ; 
it  is  given  in  various  modes  of  combination,  some  of  which  will  be 
noticwl  under  the  head  of  Extemporaneous  Preparations.   Its  dose  is  gr.v. 

White,  transluL-cnt  masses,  consisting  of  bicarbonate  (acid  ou'bonatej 
of  ammonium  aud  carbamate  of  ammouium,  losing  both  ammonia  ana 
carbonic  acid  gas  ou  exposure  to  air,  becoming  opaque  and  finally  con- 
verted into  friable,  porous  lumps,  or  a  white  i»owder  (acid  carbonate  of 
ammonium).  The  salt  has  a  pungent,  ammoniacol  odor,  fix«  from 
empvreuma,  a  sharp,  saline  taste,  and  an  alkaline  reaction.  Soluble  in 
4  pnrtsof  wateratl5°C.  fr)9°F.),and  in  1.-5  parts  at  65°C.  (149°F.). 
Alcohol  dissolves  the  carbamate  and  leaves  the  acid  carbonate  of 
ammonium.  When  heated,  the  salt  is  wholly  dissipated,  without  char- 
ring. If  the  aqueous  solution  is  heated  to  near  47°  C.  (116.6°  F,),  it 
begins  to  lose  carbonic  acid  gas,  and  at  88°  C  (190.4°  F.)  it  begins  to 
give  off  \a\wT  of  ammonia.  Dilute  acids  wholly  dissolve  the  salt  with 
effervescence. 

On  acidulating  the  aqueous  solution  with  nitric  acid,  no  turbiditj- 
should  l>e  produ«;d  by  test-solutions  of  chloride  of  barium  (sulphate), 
or  of  nitrate  of  silver  (chloride),  nor  by  hydrosulphurio  acid  (metals). 
If  1  gm.  of  the  salt  be  sui)ersaturated  with  diluted  sulphuric  acid,  tKen 
diluted^^f  c.c.  with  distilled  water,  aud  treated  with  a  few  drops  of 
test-ftill^to  of  permanganate  of  potassium,  the  color  sliould  not  be 
percfitibly  changed  by  standing  for  five  minutes  at  the  ordinary  tem- 
penmre  (absence  of  empjTeumatic  substances). 

To  neutralize  2.616  gm.  of  carbonate  of  ammonium  sh<juld  require 
50  c.c.  of  the  volumetric  solution  of  oxalic  acid. 

Hydrated  Protocarbonafe  of  Ammonium.{'?) — Smelling  salts  are  fre- 
<[ucutly  made  directly  from  the  powdered  sesquicarbonate,  or  from  the 
mixture  of  about  five  jiarts  of  granulated  chloride  of  ammouium  aud 
seven  parts  of  carljonate  of  pota.'^sium  with  a  little  water  of  ammonia 
and  ajipropriate  perfume.  The  hydrated  protocarbonate  of  ammonium  is, 
however,  preferable  for  the  puqtose,  and  may  lie  conveniently  made  by 
mixing  2  parts  of  commei-cial  (scsqui- 1  cjirbonate  of  ammouium  in  coarse 
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powder  with  1  part  of  the  strongest  water  of  EiiumoDia,  ia  a  well-stop- 
pered bottle,  and  stirring  them  together  occasionally  for  a  week,  then 
settiiie  the  mass  aside  to  solidify,  after  which  it  may  be  powdered,  per- 
fumed, and  transferred  to  pungents  for  sale. 

Ammomi  BioaTionag.     (Biearbonate  of  Ammotmtm.     XH^gHCXDj.) 

By  long  exposure  to  the  air,  particulai'ly  in  small  fragments,  the  sesqui- 
carbonate  loses  its  pungency,  falls  into  powder,  and,  by  the  loss  of  gaseous 
ammonia,  becomes  converted  chiefly  into  bicarbonate.  By  the  use  of  a 
small  quantity  of  water,  protocarbonate  may  be  dissolved  out  of  the 
commercial  carbonate,  and  tlie  le^  soluble  bicarbonate  remain.  The 
a-%  of  this  is  as  a  milder  and  less  stimulating  diaphoretic  and  antacid. 
Dose,  gr,  x  to  3j. 

Ammonii  Cfdoridwn,  U.  S.  P.     {Chloride  of  Ammonium. 
NH,C1=53.4.) 

Muriate  of  amnionic;,  sal  amvwniac,  or  chloride  of  ammonium,  was 
formerly  obtained  solely  from  sources  of  animal  origin,  but  now  is  pre- 
pared OD  a  very  large  scale  from  the  ammouiacal  liquor  known  as  gas 
liquor,  derived  from  the  gas  manufactories,  and  to  a  less  extent  from  the 
boue-spirit  left  in  the  destructive  distillation  of  bones  in  making  bone- 
black.  It  b  in  white,  translucent,  fibrous  masses,  which  are  convex  on 
one  surface  and  concave  on  the  other.  It  has  a  pungent,  saline  taste, 
but  no  odor.  It  cannot  be  conveniently  powdered  by  contusion  or 
trituration,  and  is  best  reduced,  in  a  small  way,  by  dissolving,  evaporat- 
ing, and  granulating  at  a  moderate  heat.  It  is  a  \ery  soluble  salt,  oeing 
dissolved  by  less  than  3  parts  of  cold  water,  beat  sparingly  in  alcohol. 
It  is  incompatible  with  strong  acitls,  which  liberate  muriatic  acid,  and 
with  alkalies,  which  disengage  ammonia,  as  in  some  of  the  processes 
which  follow.  It  is  frequently  prescribed,  especially  by  Gierman  jirac- 
tttioners,  as  a  stimulating  alterative  in  catarrhs,  combined  with  exjjecto- 
rants.     Dose,  from  gr.  v  to  xx. 

A  snow-white,  ci^'stal line  jiowder,  permanent  in  the  air,  odorles.*,  hav- 
ing a  cooling,  saline  taste,  and  a  slightly  acid  reaction.  Soluble  iu  3 
parts  of  water  at  15°  C.  (59"  F.),  and  m  1.37  parts  of  boiling  water; 
verj-  sparingly  soluble  in  alcohol.  On  ignition,  the  salt  volatilizes,  with- 
out charring,  and  without  leaving  a  residue.  The  aqueous  solution  of 
the  salt,  when  heated  witli  potassa,  evolves  vapor  of  ammonia.  Test- 
solution  of  nitrate  of  silver  added  to  the  aqueous  solution  previously 
acidulated  with  nitric  acid,  produces  a  white  precipitate  soluble  in 
ammonia. 

The  aqueous  solution  of  the  salt  should  remain  unaffected  t>y  diluted 
sulphuric  acid  (absence  of  barium),  hydrosulphuric  acid,  or  sulphide  of 
ammonium  (metals),  and  after  being  acidulated  witli  hydrochloric  acid, 
it  should  not  be  rendered  turbid  by  test-solution  of  nitrate  of  barium 
(sulphate).  A  1  per  cent,  aqueous  solution  should  not  be  rendered  blue 
by  test-eolution  of  ferrocyauide  of  |x>tassium  (iron). 
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Ammonii  Chloritfum  Piirijic<itum. 

Talce  of  Chloride  of  ammonium,  in  Bmall  pieces    .    20  tro^'ounces. 

W&ter  of  ammonia 5  fluidrachma. 

Water 2  pinto. 

Dissolve  the  chloride  of  arnmoniuni  in  the  water,  in  a  porcelain  dish, 
with  the  aid  of  heat;  add  the  water  of  ammonia,  and  continue  the  heat 
for  a  short  time;  filter  the  solution  while  hot, and  evaporate  to  dimess, 
with  constant  stirring,  at  a  moderate  heat,  until  it  granulates.  Chloride 
of  ammonium,  purified  as  above,  may  still  contain  a  trace  of  metallic 
impurities.  The  best  method  of  purification  ia  to  add  to  the  solution  of 
chloride  of  ammonium  (XHj)jS,  to  a  slight  excess,  boil  and  filter ;  add 
enough  pure  HCl  to  just  produce  acid  reaction  and  to  precipitate  any 
sulphur;  filter,  neutralize  with  ammonia,  evaporate  and  granulate. 

It  is  soluble  in  2J  parts  of  cold  and  its  own  weight  of  boiling  water, 
has  a  faint  acid  reaction,  and  is  not  discolored  by  tannic  acid. 

Hypophosphite  of  Ammonium.     NH,Hj,POj. 

This  is  prepared  from  hypophoephite  of  calcium  and  sulphate  or 
carbonate  of  ammonium. 

Take  of  Hypophoaphite  of  calcium 6  oi. 

Sesquicarbonate  of  ammonium  (tranehicent)     .        .    7.23  oz. 
Water A  sufficient  quantity. 

Dissolve  the  calcium  salt  in  4  pints  of  water,  and  the  ammonium 
salt  in  2  pints  of  water;  mix  the  solutions,  drain  the  resulting  carbonate 
of  calcium,  and  wash  out  the  retained  solution  with  water.  The  filtrate 
should  then  be  evaporated  carefully  to  dryness;  then  dissolved  in 
alcohol,  filtered,  evaporated,  and  crjstallized, 

This  salt  is  deliquescent  in  tiie  air,  very  soluble  in  alcohol  and  water, 
and,  when  carefully  heatetl,  evolves  ammonia,  leaving  hydrated  hyixH 
phosphorous  acid.  It  is  used  for  the  same  purposes  as  the  other  alkaline 
nypophosphites  in  a  dose  of  4  to  5  grains  three  times  a  day. 

Ammonii  d  Maffnmi  Sulphas.     (NH.),^,MgS0,6H,0. 

This  salt  is  derived  from  the  lagoons  in  Tuscany,  and  ie  made  in 
England  in  the  purification  of  boracic  acid.  The  salts  prepared  from 
this  compound  are  claimed  to  be  free  from  the  empyreumatic  odor  so 
perceptible  in  the  ammonium  salts  derived  from  the  gas  liquors. 

Ammonii  Nitras,XJ.S.P.     {Nitrate  of  Amwmium.     NH,NO,=80.) 

Nitric  acid  is  saturated  with  carbonate  of  ammonium  and  evaporated. 
It  occurs  in  prisms,  which  are  deliquescent,  and  have  a  cooling,  saline 
taste. 

If  thrown  in  a  red-hot  crucible,  it  bums  with  a  yellow  flame,  and 
has,  therefore,  received  the  name  of  "  nitmm  jfavunam."  When  not  too 
suddenly  heated,  it  is  decompose<l  e.xactly  into  211^0  and  NjO — oxide 
of  nitrc^n,  or  "  laughing  gas,"  which  is  its  principal  use. 
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It  IB  given  for  similar  complaints  as  saltpetre  and  nitrate  of  sodium, 
in  doses  ranging  from  10  grains  to  2  scruples. 

Colorless  crj'stals,  generally  in  the  form  of  long,  thin,  rhombic  prisms, 
or  in  fused  masses,  somewhat  deliquescent,  odorless,  having  a  sharp, 
bitter  taste,  and  a  neutral  reaction.  Soluble  iu  0.5  part  of  water  and  in 
20  parts  of  alcohol  at  15°  C.  (59°  F.);  very  soluble  in  boiling  water 
and  in  3  parts  of  boiling  alcohol.  When  gradually  heated,  the  salt 
melts  at  165°-166°  C.  (329°-331'='  F.),and  at  about  185°  C.  (365°  F.) 
it  is  decomposed  into  nitrous  oxide  gas  and  water,  leaving  no  I'esidue. 
The  aqueous  solution  of  the  salt,  when  heated  with  potassa,  evolves 
va(x>r  of  ammonia.  On  heating  the  salt  with  sulphuric  acid,  it  emits 
nitrous  ^'apors. 

The  aqueous  solution,  when  acidulated  with  nitric  acid,  should  not  be 
rendered  cloudy  by  test-solution  of  nitrate  of  silver  (chloride)  or  of 
nitrate  of  barium  (sulphate). 

Ammonii  Phosphag,  U.  S.  P.     (Phosphate  of  ^Immontum. 
(XH^HPO,  =  132.) 

Phosphate  of  ammonium  should  be  preser\-ed  in  well-stopped 
bottles. 

This  has  a  similar  composition  to  the  other  medicinal  alkaline  phos- 
phates. It  may  be  made  by  saturating  a  strong  solution  of  phoepnoric 
acid  with  ammonia,  evaporating,  and  setting  the  solution  aside  that 
crj-stals  may  form ;  or  by  saturating  the  excess  of  acid  in  supeqthosphate 
of  calcium  with  carbonate  of  ammonium,  and  procuring  the  salt  by 
evaporation  and  ciystallization,  previously  adding  ammonium  to  a  slight 
alkaline  reaction.  It  is  a  wliite  salt,  in  efflorescent,  rhombic  prisms, 
losing  water  and  ammonia,  very  soluble  in  water,  but  insoluble  in 
alcohol.  It  was  formerly  much  in  v<^e  as  a  remedy  for  gout  and 
rheumatism.     Dose,  10  to  40  grains. 

Colorless,  translucent,  monodinic  prisms,  losing  ammonia  on  exjxisure 
to  drv  air,  without  odor,  having  a  cooling,  saline  taste,  and  a  neutral  oi 
faintly  alkaline  reaction.  Solunle  in  4  parts  of  water  at  15°  C.  (59°  F.), 
and  in  0.5  part  of  boiling  water,  but  insoluble  in  alcohol.  When 
strongly  heated,  the  salt  fuses,  afterward  evolves  ammonia,  and  at  a 
bright-red  heat  is  wholly  dissipated.  The  aqueous  solution  of  the  salt, 
when  heated  with  polaiisa,  evolves  vapor  ot  ammonia.  Addition  of 
test-solution  of  nitrate  of  silver  to  the  aqueous  solution  produces  a 
canary-yellow  precipitate,  soluble  in  nitric  acid  and  in  ammonia. 

The  aqueous  solution  should  remain  unaflected  by  sulphide  of  ammo- 
nium, or,  after  being  acidulated  with  hydrochloric  acid,  by  liydrosul- 
phuric  acid  (absence  of  metals),  or  by  test-solution  of  chloride  of  barium 
(sulphate).  When  acidulated  with  nitric  acid,  it  should  not  be  rendei-ed 
^rbid  by  test-solution  of  nitrate  of  silver  (chloride). 

2  gm.  of  the  salt,  dissolved  in  water  and  precipitated  with  test-mixture 
of  nu^nedum,  yields  a  crystalline  precipitate,  which,  when  washed 
with  diluted  water  of  ammonia,  dried,  aud  iguitcd,  should  weigh 
1.68  gm. 
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Ammonil  Pieras.    {Picrate  of  Ammonium.    Carhazotatt  of  Ammonitan. 
XH,C,H,(XO,),0.) 

Picrate  of  aolniommn  is  prepared  by  neutratiziog  picric  acid  with 
aqua  ammonia.  It  is  preferred  to  the  potassium  salt  on  account  of 
greater  solnbility,  and  is  less  likely  to  explode.  It  has  been  recom- 
mended as  a  sut^titute  for,  and  an  adjuvant  to,  quinia  in  the  treatmeut 
of  intermittent  fever.  Dose,  from  j^  to  $  of  a  grain,  usually  given 
in  pills. 

Ammonii  Sulphaa,  U.  S.  P.     {Sulphate  of  Ammonium. 
(NHJjSO^  =  132.) 

This  salt,  M'hich  is  seldom  met  with  in  the  shops,  is  now  manu- 
factured  on  a  large  scale  both  in  Philadelphia  and  in  New  York,  from 
the  washings  of  coal^as.  It  is  a  veir  soluble  salt,  chiefly  pro<Iuced 
from  the  otherwise  useless  residuary  liquids  obtained  from  the  gas- 
works, and  is  chiefly  consumed  in  the  manufacture  of  ammonia  alum 
and  of  ammonia  on  a  lai^  scale.  It  is  also  available  for  the  prepara- 
tion of  carbonate  of  ammonium  and  the  solutions  of  caustic  aiumonia, 
though  it  is  said  to  impart  to  these  products  a  more  empyreumatic  odor 
than  the  muriate. 

Colorless,  trausparent,  rhombic  prisms,  permanent  in  the  air,  odorle*«, 
having  a  sharp,  saline  taste,  and  a  neutral  reaction.  Soluble  in  1.3  parts 
of  water  at  15°  0.  (59°  F.),  and  in  1  part  of  boiling  water;  insoluble 
in  absolute  alcohol,  but  slightly  soluble  in  alcohol  of  sp,  gr.  0.817. 
When  heated  to  about  140°  C.  (284°  F.),  the  salt  fuses,  is  gradually 
decomposed,  aod  on  ignition  is  wholly  dissipated.  The  aqueous  solution 
of  the  salt,  when  heated  ^vith  potassa,  evolves  vapor  of  ammonia. 
With  test-solution  of  chloride  of  barium  it  yields  a  white  precipitate 
insoluble  in  hydrochloric  acid. 

A  1  per  cent,  solution  of  the  salt  should  not  be  blackened  by  test- 
sohitiou  of  sulphide  of  ammonium  {lead  and  iron),  nor,  when  acidulated 
with  nitric  acid,  should  it  be  rendered  more  than  opalescent  by  test- 
solution  of  nitrate  of  silver  (limit  of  chloride). 


Ammonii  Sulphuretum.     {Sulphide  of  Ammonium.     Hydroaulphcde  of 

Ammonium.     (NH,)jSo  ^  68  +  Aqua.) 

Water  of  ammonia  saturated  with  hydrosulphuric  acid  gas. 

It  is  a  yellowish  liquid,  of  a  disagreeable  fetid  smell,  which  is  much 
u-sed  in  analytical  chemistrj-  for  the  detection  of  some  of  the  metals. 

It  has  been  recommended  as  a  sedative  and  in  diabetes  in  the  dose  of 
five  or  six  drops  lately  diluted  with  water. 

It  has  also  been  applie<l  to  the  removal  of  uitrie  acid  staius,  with 
some  caustic  potassa,  scraping  off  the  colored  portion  and  washing  witb 
a  verj-  dilute  H^SOj,  Callous  and  indurateil  skin  may  be  removal  in  a 
similar  manner. 

It  should  not  produce  a  precipitate  with  sulphate  of  magnesium 
(absence  of  free  ammonia). 
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Ammonii  Valerianas,  U.  S.  P.     (Valerianate  of  At 
NH,C5H»0,=  119.) 

Take  of  valerianic  acid 4  fluidounces. 

From  a  mixture,  placed  in  a  suitable  vesBel,  of  chloride  of  ammonium, 
in  ooarse  powder,  and  an  equal  weight  of  lime,  previously  slaked  and 
in  powder,  obtain  gaseous  ammonia,  and  cause  it  to  pass,  flret  through 
a  oottle  filled  with  pieces  of  lime,  and  afterwards  into  the  valeriauio 
acid,  contained  in  a  tall,  narrow  glass  vessel,  until  the  acid  is  neutralized. 
Then  discontinue  the  process,  and  set  the  vessel  aside,  that  the  valerianate 
of  ammonium  may  crystallize.  Lastly,  break  the  salt  into  pieces,  drain 
it  in  a  glass  funnel,  dry  it  on  bibulous  paper,  and  keep  it  in  a  well- 
stopped  bottle. 

Valerianate  of  ammonium  is  a  white  salt  in  the  form  of  quadrangular 
plates,  having  the  disagreeable  odor  of  valerianic  acid,  and  a  sharp, 
sweetish  taste.  It  deliquesces  in  moist  air,  but  effloresces  in  a  dry  atmos- 
phere, and  is  very  soluble  in  water  and  in  alcohol.  It  is  deaimposed 
by  potassa  with  evolution  of  ammonia,  and  by  the  mineral  acids  with 
separation  of  the  valerianic  acid,  which  rises  to  the  surface  in  the  form 
of  an  oil. 

This  preparation  was  introduced  in  the  edition  of  1860.  The  formula 
is  an  improvement  on  that  of  B.  J.  Crew,  by  which  the  gaseous  acid 
and  volatile  alkali  were  brought  tf^ther,  so  as  to  crj-stallize  in  a  receiver. 
Few  remedies  have  had  so  large  a  share  of  popularity,  for  several  years 
past,  as  this  difinsible  stimulant  and  antispasmodic.  It  is  used  in  neu- 
ralgia, hysteria,  and  other  nervous  diseases,  in  a  dilute  solution,  proposed 
by  Fierlot  and  published  under  another  head ;  and  also  more  recently 
in  the  form  of  elixir  of  valerianate  of  ammonium. 

Colorless,  or  white,  quadrangular  plates,  deliquescent  in  moist  air, 
haviue  the  odor  of  valerianic  acid,  a  sharp  and  sweetish  taste,  and  a 
neutral  reaction.  Very  soluble  in  water  and  in  alcohol.  When  heated, 
the  salt  fuses,  gives  off  vapor  of  ammonia  and  of  valerianic  acid,  and 
is  finally  dissipated  without  leaving  a  residue.  The  aqueous  solution, 
if  heated  with  potassa,  evolves  vapor  of  ammonia,  and,  if  supersaturated 
with  sulphuric  acid,  separates  an  oily  layer  of  valerianic  acid  on  the 
surface.  If  this  mixture  be  neutralized  with  ammonia,  the  clear  liquid 
should  not  be  rendered  deep  red  by  test-solution  of  ferric  chloride 
(absence  of  acetate).  The  aqueous  solution,  when  acidified  by  nitric 
acid,  should  not  be  precipitated  by  test-solution  of  nitrate  of  barium 
(sulphate),  nor  of  nitrate  of  silver  (chloride). 

Aqua  Ammonice,  V.  S.  P. 

An  aqueous solntioQ  of  ammoD)a(XI^  =  17)  containing  10  per  cent, 
by  weight  of  the  gas. 

Water  of  ammonia  should  be  kept  in  glass-stopped  bottles,  in  a  cool 
place. 

Solviion  of  ammonia  (spirits  of  hartshorn)  and  stronger  aobiiion  of 
ammonia  are  obtained  from  chloride  of  ammonium  by  the  action  of 
quicklime,  which,  combining  with  the  acid  liberates  the  caustic  alkali 
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in  the  form  of  gas,  2NH,Cl+Ca2HO=  CaClj4-2H,0  +  2XHy  The 
gas  is  passed  by  suitable  contrivances  into  water,  which  absorbs  it  with 
avidity,  especially  if  refrigerated. 

The  usual  commercial  strength  is  somewhat  below  tliat  of  the  offit^ 
tnal  aqua  ammonke,  which  has  the  sp.  gr.  .959.  The  strongest  marks 
900,  and  containa  28  per  cent,  of  the  gas.  It  should  be  hauilM 
with  great  caution  in  warm  weather,  serious  accidents  being  liable  tu 
occur  from  its  sudden  and  ^-iolent  effervescence.  Both  of  the*  prei>- 
arations  are  used  externally,  the  latter  rarely,  in  various  combinations 
for  immediate  vesication.  They  are  too  caustic  to  be  given  by  the 
stomach  unless  lai^Iy  diluted  and  modified  by  emollient  or  mucilagiD' 
ous  excipients.  Tne  dose  of  the  officinal  aqua  ammoniee  (not  fortior), 
or  of  spiritus  ammoniee,  is  "Lx  to  xxx.  Several  liniments  and  lotions, 
introduced  under  the  appropriate  heads,  contain  one  or  other  of  these 
preparations. 

A  colorless,  transparent  liquid,  of  a  verj'  pungent  odor,  an  acrid, 
alkaline  taste,  and  a  strongly  alkaline  reaction.  Sp.  gr.  0.959  at  1 5°  C. 
(59°  F.).  It  is  completely  volatilized  by  the  heat  of  a  ivater-bath.  On 
bringing  a  glass  rod  dipped  into  hydrochloric  acid  near  the  liquid,  dense, 
white  fumes  are  evolved. 

On  supersaturating  water  of  ammonia  with  diluted  sulphuric  acid, 
ao  empyreumatic  odor  should  be  developed.  Water  of  ammonia  should 
remain  clear  or  be  at  most  oulv  fiuutly  clouded  when  mixed  with  6 
times  its  volume  of  lime-water  (only  minute  traces  of  carbonic  acidl. 
When  BupetBaturated  with  nitric  acid,  the  liquid  should  remain  clear  ou 
the  addition  of  test-solution  of  chloride  of  barium  (sulphate),  or  of 
nitrate  of  silver  (chloride).  Either  before  or  aA«r  neutralization  with 
nitric  acid,  it  should  not  be  affected  by  hydrosulphuric  acid  (metallic 
impurities).  Test-solution  of  oxalate  of  aoimonium  should  produce  no 
cloudiness  (calcium). 

To  neutralize  8.5  gm.  (or  8.9  c.c.)  of  water  of  ammonia  should 
require  50  c.c.  of  the  volumetric  solution  of  oxalic  acid. 

Liquor  Ammonia  Fortwr,  U.  S.  P.     {Stronger  Water  of  Ammonia.) 

An  aqueous  solution  of  ammonia  (NHj=;17)  containing  28  per  cent 
by  vreight  of  the  gas. 

Stronger  water  of  ammonia  should  be  kept  in  strong  glass-stoppered 
bottles,  not  completely  filled,  in  a  cool  place, 

A  colorless,  transparent  liquid,  of  an  excessively  pungent  odor,  a  very 
acrid  and  alkaline  taste,  and  a  strongly  alkaline  reaction.  Sp.  gr.  0.900 
at  15°  C.  (59°  F,). 

Its  reactions  of  identity  and  puritj'  are  the  same  as  those  of  aqua 
ammonia. 

To  neutralize  3.4  gm.  (or  3.9  c.c.)  of  stronger  water  of  ammonia 
should  require  56  e,c.  of  the  volumetric  solution  of  oxalic  acid. 

Liquor  Ammonii  Acdatta,  U.  S.  P.    (Solution  of  Acetate  of  Avimonium.) 
(Spirit  of  Mindererus.) 

100 

A  suflicient  quantity. 
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Add  a  sufficient  quantity*  of  carbonate  of  ammoDium  gradually  to  the 
diluted  acetic  acid,  UDtil  it  is  neutralized. 

Thk  preparation  should  be  freshly  made,  when  required  for  use. 

Solution  of  acetate  of  ammonium  Qiay  also  be  prei»red  in  the  follow- 
ing manner : — 

Carbonnte  of  ammonium,  ten  parte 10 

Acetic  acid,  twenty-eight  parts 28 

Distilled  water,  one  hundred  and  forty-two  parts    ...        142 

Dissolve  the  carbonate  of  ammonium  in  eighty  (80)  parts  of  distilled 
water,  and  filter  the  solution.  To  the  acetic  arid  add  sixty-two  (62) 
partB  of  distilled  water.  Keep  the  solutions  in  separate,  well-stopi)ed 
iKittles,  and  when  solution  of  acetate  of  ammonium  is  to  be  dispensed, 
weigh  equal  quantities  of  each  solution  and  mix  them. 

A  clear,  colorless  liquid,  free  from  empyreuma,  of  a  mildly  saline 
ta»te,  and  a  neutral  or  slightly  acid  i-eartion.  Sp.gr.  1.022.  It  is 
^vholly  volatilized  by  heat.  Hlien  heated  with  pota«sa,  it  evolves  vapor 
of  ammonia,  and,  when  heated  with  sulphuric  acid,  it  gives  out  vapor 
of  acetic  acid.  It  should  not  be  darkened  by  hydrosulphuric  acid  or 
sulphide  of  ammonium  (absence  of  metals).  It  contains  about  7.6  per 
eeiit.  of  acetate  of  aniraoiiium. 

The  result  of  ten  years'  experience  is  that  the  second  process  is  the 
more  desirable  one  as  furniphuig  at  once  a  reliable  preparatiou,  while 
the  first  requires  time  to  await  the  reaction  and  test  the  solution. 

Liquor  Ammonii  CUraiie,  Ph.  Br.  (SolvHon  of  Citrate  of  Amvionium.) 
This  solution  is  directed  to  be  made  by  neutralizing  3  ounces  (avoir.)  of 
citric  acid,  dissolved  in  1  pint  of  distilW  water,  with  2  J  ounces  of  strong 
solution  of  ammonia,  or  a  sufficient  quantitv'.  This  solution  should  he 
neutral  to  both  blue  and  red  litmus  pajiers,  and  should  not  be  discolored 
by  solution  of  sulphide  of  ammonium.  It  is  used  for  the  same  purposes 
as  solution  of  acetate  of  ammonium,  in  doses  of  2  to  4  fluidrachms. 


i^nrHiu  Ammonia,  U.  S.  P.     {Spirit  of  Ammonia.) 
An  alcoholic  solution  of  ammonia  (XH,^  1 7)  containing  10  per  cent., 
by  weight,  of  the  gas. 

Stronger  water  of  ammonia,  45  j>arts ;  alcohol,  recently  distilled,  and 
which  has  been  kept  in  glass  vessels,  a  sufficient  quantity' ;  pour  the 
stronger  i^-ater  of  ammonia  into  a  flask  connected  with  a  well-cooled 
receiver,  into  which  80  parts  of  alcohol  are  introduced.  Heat  the  flask, 
carefully  and  very  gradually,  to  a  temperature  not  exceeding  60°  C 
(140°  F.),  and  maintain  at  that  temperature  for  about  ten  minutes. 
Then  disconnect  the  receiver,  and,  having  ascertained  the  animoniacal 
Strength  of  the  contents  by  means  of  the  volumetric  solution  of  oxalic 
acid,  add  enough  alcohol  to  make  the  jiroduct  contain  10  j)cr  cent,  of 
ammonia.  Keep  the  product  in  glass-stopjMired  bottles  in  a  cool  place, 
A  colorlesfl  liquid,  having  a  strong  odor  of  ammonia,  and  a  specific 
gravity  of  about  0.810.  When  diluted  with  water,  it  should  respond 
to  tlie  tests  and  reatAions  mentioned  uu<lerM'ater  of  unmionia  (see  Aijua 
Ammonia:). 
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S.5  em.  spirit  of  ammonia,  diluted  vnA  distilled  water,  should  re- 
quire, for  complete  Deutralization,  50  cc.  of  the  volumetric  solution  of 
oxalic  acid. 


Spiritua  Ammwiia  Aromaiicua,  U.  S.  P.    {AromfUie  Spirit  of  Ammonia.) 

Carbonate  of  ammonium,  forty  parts 40 

Water  of  ammonia,  one  hundred  parts 100 

Oil  of  lemon,  twelve  parte 12 

Oil  of  lavender  flowers,  one  part 1 

Oil  of  pimento,  one  part 1 

Alcohol,  recently  distilled,  and  which  has  been  kept  in  glav 

vessels,  seven  nundred  parts 700 

Distilled  water,  a  sufficient  quantity 

To  make  one  thousand  parta 1000 

To  the  ^vate^  of  ammonia,  contained  in  a  flask,  add  140  parts  of  dis- 
tilled water,  and  after^va^d  the  carbonate;  of  ammonia  reduced  to  a 
moderately  flue  powder ;  close  the  flask,  and  agit&te  the  contents  until 
the  carbonate  is  dissolved.  Weigh  the  alcohol  in  a  tared  flask  of  suit- 
able capacity,  add  the  oils,  then  gradually  add  the  solution  of  carbonate 
of  ammonia,  and  afterward  enough  distilled  water  to  make  the  product 
weigh  1000  parts.  Lastly,  filter  the  liquid  through  paper  in  a  well- 
covered  funnel.     Keep  the  product  in  a  cool  place. 

A  nearly  colorless  liquid  when  freshly  preparwi,  graduallv  acquiring 
a  slightly  darker  tint,  of  an  aromatic,  pungent,  ammoniacaJ  odor,  and 
having  a  specific  gravity  of  about  0.885. 

Aromatic  spirit  of  ammonia  is  one  of  the  preparations  that  can  be 
easily  prepared  in  the  shop.  In  the  process,  the  conunercial  carbonate 
is  changed  into  the  neutral  carbonate  Dy  the  addition  of  aqua  ammonia 
in  slight  excess. 

Few  of  our  medicines  have  a  under  and  more  useful  splierc  than  this 
well-known  antacid  and  stimulant ;  combined  with  tinctures  and  other 
neutral  preparations,  it  is  found  to  add  to  their  diffusibility,  while  in 
doses  of  from  "ixx  to  f!y,  it  meets  some  very  common  iudications  indis- 


Group  5.    Silver  Compounds. 

Aiyenfum.     {Silver.    Ag— 107.7.) 

This  well-known  metal  is  found  most  abundantly  as  sulphuret  com- 
bine<i  with  copper,  lead,  aud  antimony ;  the  argentiferous  galena,  which 
furnishes  lithai^,  is  the  most  abundant  source  of  silver. 

Its  physical  properties  are  sufficiently  familiar.  It  ia  very  malleable 
and  ductile ;  its  hardness  is  between  that  of  copper  aud  gold ;  sp.  gr. 
10.475  to  10.500. 

Silver  is  freelv  soluble  in  nitric  acid,  and  dissolves  insulphuric  add  by 
the  aid  of  heat.  Its  surface  is  rapidly  tarnished  by  sulphuretted  bydrt^n. 
Its  nitric  acid  solution  should  be  nearly  colorless,  an<l  when  treated  with 
an  excess  €^  chloride  of  sodium  should  give  a  white  precipitate  entirely 
soluble  in  ammonia ;  the  liquor  flitei'ed  from  the  pi'ecipitate  with  exoes 
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of  HCl  should  not  be  discolored  by  sulphuretted  hydrogen.  The  alka- 
line carbonates,  oxalates,  and  ferrocyanides  precipitate  soTutiona  of  silver 
white;  the  alkaline  areenites  and  phosphates  yellow;  the  arseniates 
red ;  the  fixed  alkalies  brown — on  the  surface  of  metallic  copper  or 
zinc  it  is  thrown  down  as  pure  silver.  All  silver  salts  are  more  or  less 
blackened  by  the  infiuence  of  light,  hence  their  use  in  photography. 

ArgeDti  chloridum,  AgCl.     White,  curdy  precipilate,  changing  color. 

Ai^nti  cyanidum,  AgCN.     A  white,  odorless,  tnsteleag,  insoliible  powder. 

Argenti  iodidum,  Aef.     Pnle  yellow,  little  soluble  in  ammonin. 

Atgenti  nitiaa,  AgKOt,  ((^atala).     Colorless,  eoluble  in  water ;  staining  the  skin. 

Aif^Dti  nitres  diluCue.    Equal  parts  AgN(^  and  KNOt. 

Argenti  nitras  fusus.     In  sticks,  usually  wrapped  in  paper. 

Aigenti  ozidutn,  Ag,0.     An  olive-browa  inBoluble  powder;  soluble  in  ammonia. 

Argenti  Chloridum.    AgCl  =  143. 

When  a  silver  salt  is  brought  in  contact  with  muriatic  acid,  or  a 
solution  of  a  chloride,  the  result  is  always  a  white,  curdy  precipitate  of 
chloride  of  silver,  which  is  insoluble  in  nitric  acid,  but  dissolves  freely, 
without  residue,  in  ammonia.  These  characteristics  have  made  chlorine 
the  most  available  and  delicate  test  for  the  soluble  salts  of  silver. 

It  has  been  used  in  syphilis,  epilepsy,  dysenterj-,  and  other  diseases, 
in  doses  from  1  to  3  grains  several  times  a  day. 

ArgetiH  Oi/anidum,  U.  8.  P.     AgCN  =  133.7. 

Cyanide  of  silver  should  be  kept  in  dark,  amber-colored  vials,  pro- 
tected from  light. 

This  salt  is  directed  as  a  secondary  process  for  preparing  diluted 
hydrocyanic  acid, 

A  white  powder,  permanent  in  dry  air,  but  gradually  turning  brown 
by  exposure  to  light ;  odorless  and  tasteless,  and  insoluble  in  water  and 
alcohol.  Insoluble  in  cold,  but  soluble  in  boiling,  nitric  acid,  with 
evolution  of  hydrocyanic  acid ;  also  soluble  in  water  of  ammonia,  and 
in  solution  of  hyposulphite  oi  sodium.  When  heated  the  salt  fuses, 
gives  off  cyanogen  gas,  and,  on  ignition,  metallic  silver  is  left. 

Argenti  Iodidum,  U.  S.  P.     (Iodide  of  Silver.     Agl  =  234.3.) 

Iodide  of  silver  should  be  kept  in  dark,  amber-colored  vials,  pro- 
tect«l  from  light. 

It  is  a  pale-yellow  precipitate,  caused  in  solution  of  silver  by  hydri- 
odic  acid  ur  iodides;  insoluble  in  nitric  acid,  and  nearly  insoluble  in 
ammonia. 

It  has  been  used  in  similar  complaints  to  those  in  which  the  chloride 
is  prescribed,  when  the  modified  effect  of  an  iodide  is  desired.  The 
dose  is  1  or  2  grains. 

A  heavy,  amorphous,  !ighf>-yellowish  powder,  unaltered  by  light  if 
pure,  but  generally  becoming  somewhat  greenish -yellow,  without  odor 
and  taste,  and  insoluble  in  water,  alcohol,  diluted  acids,  or  in  solution 
of  carbonate  of  ammonium.  Soluble  in  about  2500  parts  of  stronger 
water  of  ammonia.     When  heated  to  about  400°  C.  (762°  F.),  it  melts 
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to  a  dark-red  liquid,  which,  on  cooline,  congeals  to  a  soft,  yellow, 
slightly-translucent  mass.  When  niix^  with  \vtUer  of  ammonia,  it 
turns  white,  but  w^ains  its  yellowish  color  by  washing  with  water.  It 
is  dissolved  by  an  aqueous  solution  of  cyanide  of  potassium,  and  the 
resulting  solution  yields  a  black  precipitate  with  hydroeulphuric  acid  or 
sulphide  of  ammonium.  If  a  small  quantity  of  chlorine  water  be 
^itated  with  an  excess  of  the  salt,  the  filtrate  acquires  a  dark-blue  color 
on  tlie  addition  of  gelatinized  starch. 

If  the  salt  be  boiled  with  test-solution  of  carbonate  of  ammonium 
previously  diluted  with  an  equal  volume  of  water,  the  resulting  filtrate, 
on  being  supersaturated  with  nitric  acid,  should  not  be  rendered  more 
than  faintly  opalescent  (absence  of  chloride), 

Argenti  NUras,  U.  S.  P.     {Nitrate  of  Silver.     AgNO,  =  169,7,) 

Nitrate  of  silver  should  be  kept  iu  dark  amber-colored  vials,  pro- 
tected from  the  light. 

This  salt  is  made  by  dissolving  silver  in  nitric  acid,  e\-aporating  the 
solution,  and  crystallizing.  The  crj'stals  are  anliydrous  and  colorlui& 
Its  purity  is  proven  by  precipitating  its  solution  in  distilled  water  with 
muriatic  acid ;  the  filtrate  on  evaporation  must  leave  no  lusidue.  It  is 
soluble  in  its  weight  of  water,  stains  the  skin  black,  and,  when  moistened 
and  applied,  acts  as  a  caustic,  which  is  its  chief  use.  The  crystallized 
article  is  preferred  for  solution,  being  less  liable  to  be  adulterated  and 
to  decompose  by  the  action  of  lipht,  than  the  fused  and  wrapped  article. 
Internally  it  is  given  iu  pill  with  a  tonic  extract,  preferably  extract  of 
quassia,  as  an  astringent  and  alterative  atfccting  the  nervous  svstem. 
When  administered  a  long  time  it  is  liable  to  stain  the  whole  sur&ce  of 
the  body  blue  or  lead  color.     Dose,  gr.  i  to  gr.  j. 

Colorless,  transparent,  tabular,  rhombic  crystals,  becoming  gray  or 
grayi^-black  on  exposure  to  light  iu  presence  of  organic  matter,  odor- 
less, ha\'ing  a  bitter,  caustic,  and  strongly  metallic  ta^^te  and  a  neutral 
reaction.  Soluble  in  0.8  part  of  \vater  and  in  26  parts  of  alcohol  at 
15°  C,  (59°  F.),  in  0.1  part  of  boiling  water  and  in  5  parts  of  boiling 
alcohol.  AVTien  heated  to  about  200°  C.  (392°  ¥.),  the  salt  fuses  to  a 
faintly  yellow  liquid,  which,  on  cooling,  congeals  to  a  purely  white, 
crystalline  mass.  At  a  higher  temperature  the  salt  is  gradually  decom- 
posed, with  evolution  of  nitrous  vapors.  An  aqueous  solution  of 
the  salt  yields,  with  hydrochloric  acid,  a  white  precipitate  soluble  in 
ammonia. 

If  all  the  silver  be  precipitated  with  hydrochloric  acid,  and  the  filtrate 
be  evaporated  to  dryness,  no  fixed  residue  should  be  left  (absence  of 
fore^n  metallic  impurities). 

1  gin.  of  nitrate  of  silver,  when  completely  precipitated  by  hydro- 
chloric acid, 'should  yield  0.84  gm,  of  dri'  chloride  of  silver. 

Argadi  NUraa  DUxiliis,  U.  S.  P.     (Diluted  Nitrale  of  Silver.) 

Nitrate  of  silver,  fifty  paria 50 

Nitrate  of  potasaiuiu,  fifty  parta 50 

To  make  one  hundred  part* 100 
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Melt  the  salte  tt^ther  in  a  porcelain  crucible,  at  aa  low  a  temperature 
as  possible,  stirring  tlie  melted  mass  well  until  it  flows  amoothly,  then 
cast  it  into  suitable  moulds. 

Keep  the  product  in  dark  amber-colored  vials,  protected  from  ligbt. 

This  preparation  is  introduced  for  the  first  time  in  the  United  States 
Pharmacopoeia,  although  a  similar  one  has  been  officinal  in  the  Grerman 
for  some  time;  in  its  action  it  is  milder,  and  hence  more  suitable  in  mauj 
cases,  than  the  stronger  article. 

A  white,  hard  solid,  generally  in  form  of  pencils  or  cones  of  a  finely 
granular  fracture,  becoming  gray  or  grayish-black  on  exposure  to  light 
in  presence  of  organic  matter,  odorless,  having  a  caustic,  metallic  taste, 
ana  a  neutral  reaction.  Each  of  its  constituents  retains  the  solubility 
in  water  and  in  alcohol  mentioned,  respectively,  under  argend  nitrcu 
and  potasaii  nitras. 

An  aqueous  solution  of  2  gm.  of  diluted  nitrate  of  silver,  acidulated 
with  uitric  acid,  when  completely  precipitated  by  hydrochloric  acid,  should 
yield  not  less  than  0.84  gm.  of  dry  chloride  of  silver.  The  filtrate, 
separated  from  the  precipitate,  when  evaporated  to  dryness,  leaves  a 
residue  which  is  completely  soluble  in  water,  and  which  yields  a  white, 
crystalline  precipitate  with  a  ooDcentrated  solution  of  bitartrate  of  sodium. 

Argenti  NUras  JWm,  U.  8.  P.     {Moulded  Nitrate  of  SUver.) 


Nitrate  of  silver,  one  hundred  parte 
Hydrochloric  acid,  four  parta    . 


Melt  the  nitrate  of  silver  in  a  porcelain  capsule,  at  as  low  a  tempera^ 
tare  as  possible ;  then  add  to  it,  gradually,  the  hydrochloric  acid,  stir 
well,  and  when  nitrous  vapors  cease  to  be  evolved  pour  the  melted  mass 
into  suitable  moulds.  Keep  the  product  in  dark  amber-colored  vials, 
protected  from  light. 

It  is  thus  obtained  in  sticks  of  suitable  sizes  for  application  as  a  caus- 
tic ;  it  is,  however,  crystalline  in  structure,  and  very  brittle.  When  the 
sticks  have  cooled,  they  are  wrapped  tightly  in  paper,  in  which  they  are 
sold.  The  crystals  are  more  economical  to  the  purchaser  from  having 
less  paper  weighed  with  them.  The  heat  applied  in  the  fusiou,  and  the 
contact  with  organic  matter,  reduce  a  portion  to  the  metallic  condition, 
so  that  it  has  a  gray  color,  and  is  not  entirely  soluble.  The  fusible 
nature  of  this  salt  enables  us  to  introduce  it  readily  into  silver  catheters 
and  other  surgical  instruraents,  and  also,  by  a  very  ready  expedient,  to 
point  the  sticks  and  alter  them  in  size,  thus : — 

Heat  a  half-dollar  held  in  a  pair  of  pincers  over  a  lamp,  and  apply 
to  it  the  end  of  the  stick  of  caustic,  rotating  it  at  such  an  angle  as  to 
give  the  requisite  sharpness ;  if  the  coin  is  hot  enough,  the  caustic  will 
fuse  at  the  point  and  take  the  shape  desired. 

The  extensive  use  of  the  nitrate  and  its  high  price  lead  to  the  admix- 
ture of  nitrate  of  potassium,  especially  with  the  fused  article;  this 
adulteration  may  be  detected  as  described  in  the  case  of  the  crystallized 
article,  or  by  passing  a  stream  of  sulphuretted  hydrogen  into  its  solu- 
tion till  it  ceases  to  throw  down  sulphuret  of  silver,  then  filtering  and 
evaporating;  there  should  be  no  residue.     If  17  grains  of  the  nitrate 
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are  dissolved  in  water,  it  should  precipitate  entirely  the  chlorine  of  6 
graJDg  of  common  salt.  The  following  is  an  elegant  method  of  testing 
approximately  the  amonnt  of  silver  in  a  specimen  of  nitrate  of 
sCver: — 

Into  a  good  velvet  bottle  cork  insert  a  handle,  which  mav  be  of  wire, 
and  in  the  opposite  end  cut  a  small  cavi^  suffident  to  hold  15  grains 
of  the  nitrate,  which  is  to  be  weighed  and  pressed  Eeeurely  in ;  now 
apply  a  spirit-lamp  flame,  which  will  ignite  the  end  of  the  cork  and 
melt  the  nitrate.  The  fused  nitrate,  by  contact  with  the  heated  carbou, 
will  be  reduced,  suddenly  bursting  into  an  intense  flame  of  a  peach- 
blossom  hue.  On  the  subsidence  of  the  flame  there  will  be  found  a 
mass  of  spongy  silver,  which,  when  \t-a9hed  and  dried,  should  weigh 
about  9.5  grains,  thas:  AgSOj=170  and  Ag=108.  As  171.1: 
108:  :  15:  9.53. 

By  this  process  chloride  of  silver  is  introduced  for  the  purpose  of 
rendering  the  fused  nitrate  less  brittle.  This  admixture  should  al\W"s 
be  distinctly  announced  on  the  label.  It  renders  the  salt  only  partially 
soluble  in  water,  and  opaque  white  instead  of  translucent. 

The  stain  of  nitrate  of  silver  on  the  fingers  and  on  articles  of  cloth- 
ing is  sometimes  very  inconvenient ;  it  may  generally  be  removed  by  a 
little  cyanide  of  potassium,  or  by  moistening  the  part  with  tincture  of 
iodine  and  immediately  applying  ammonia,  and  then  washing  it  off. 

So  numerous  are  tlie  incompatibles  of  nitrate  of  silver  tliat  it  should 
generally  be  prescribed  in  pill,  and  singly,  except  with  some  vegetable 
excipieut,  as  white  turpentine.  It  generally  forms  a  white  cloud,  with 
the  purest  undistilled  water,  from  the  presence  of  chlorides,  and  in 
water  containing  organic  matter  after  a  time  throws  down  a  brown  pre- 
cipitate. 

A  white,  hard  solid,  generally  in  form  of  pencils  or  cones  of  a  fibrous 
fracture,  becoming  gray  or  grayish-black  on  exposure  to  light  in  pres- 
ence of  organic  matter,  odorless,  having  a  bitter,  caustic,  and  strongly 
metallic  taste,  and  a  neutral  reaction.  Soluble,  with  the  exception  of 
about  5  per  cent,  of  chloride  of  silver,  in  0.6  part  of  ^^^ater  and  in  25 
pai-ta  of  alcohol  at  15°  C.  (59°  F.),  in  0.5  jiart  of  boiliug  water,  and  in 
5  [larls  of  boiling  alcohol.  It  is  insoluble  in  ether,  Whatever  is  left 
undissolved  by  water  is  completely  soluble  in  water  of  ammonia. 

A  filtereil  aqueous  solution  of  2  gm.  of  the  salt,  acidulated  with  nitric 
acid,  when  completely  precipitated  by  hydrochloric  acid,  should  yield 
1.6  gm.  of  diy  chloride  of  silver. 

Argenii  Oxidum,  U.  S.  P.     (Oxide  of  Silver.     AgjO=  231.4.) 

Oxide  of  silver  should  lie  kejtt  in  dark,  amijer-colored  vials,  protected 
from  the  light.  It  should  not  be  trituratei:]  with  readily  oxidizable  or 
combustible  substances,  and  should  uot  be  brought  in  contact  with 
anmionia. 

Oxide  of  stiver  may  be  prepared  by  dissolving  41  troyounces  of  nitrate 
of  silver  in  half  a  pint  of  distilled  water,  and  adding  to  it  a  pint  and  a 
half,  or  a  sufficiency,  of  a  solution  of  j»ota,ssa  as  long  as  it  pi-oduces  a 
precipitate.     ^Vash  this  repeatedly  with  distilled  water  mitil  the  wash- 
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ings  arc  nearly  tasteless.  Lastly,  drj'  the  precipitate.  It  is  used  instead 
of  nitrate  of  silver  for  the  tonic  effects  of  the  silver  salts.  Doee,  gr.  eg 
to  gr.  ij. 

A  heavy,  dark,  brownish^black  powder,  liable  to  reduction  by  exposure 
to  light,  odorless,  having  a  metallic  taste,  and  impartiiig  an  alkaline  re- 
action to  water,  in  whitSi  it  is  very  slightly  soluble ;  it  is  insoluble  in 
alcohol.  When  heated,  it  loses  oxygen,  and  metallic  silver  is  left 
behind.  On  adding  the  oxide  to  hyarochloric  acid,  no  effervescence 
should  take  place  (absence  of  carbonate). 

1  gm,  of  uie  oxide,  when  treated  with  an  excess  of  hydrochloric  acid, 
ehould  yield  1.236  gm.  of  chloride  of  silver. 


CHAPTER    IV. 

MEDICINAL  PSEPARATIOSS  OF  TEE  DYAD  METALS. 

rIS  group  of  metals  contains  the  medicinal  compounds  of  such 
important  chemicals  as  calcium,  zinc,  Mid  mercury,  and  deser^'es 
the  most  careful  study  of  both  the  physician  and  the  pharmacist. 

The  order  in  which  they  will  be  treated  is  as  follows ; — 

Ist.    Preparations  of  Mrium. 

2d.    Preparations  of  Calcium. 

3d.    Preparations  of  Magnesium. 

4th.  Preparations  of  Zinc. 

5th.  Preparations  of  Cadmium. 

6th.  Preparations  of  Copper. 

7th.  Preparations  of  Mercury. 

The  first  two  metals  of  this  group,  barium  and  calcium,  form  oxides 
resembling  those  of  the  alkalies,  being  less  soluble,  however.  They  are 
known  in  chemistry  as  "  the  metals  of  the  alkaline  earths."  The  dyad 
metals  all  form  insolable  carbonates. 

1st  Ghottp.    Preparations  of  Babibh. 


Liquor  baxii  chloridi.  A)  to  tS"!  water.    Dose,  5  drope. 

Sarii  iodidam,  Bal).    FoiBoaous ;  an  altaralive  io  scrofula  and  morbid  growths. 


Barii  Carb(ynaa.     BaCO,  =  196.8. 

Carbojiaie  of  barium  is  a  rather  rare  mineral  (witherite),  being  chiefly 
imported  from  Sweden,  Scotland,  and  the  north  of  England,  in  masses 
of  a  lightrgrayisb  color  and  fibrous  texture.  It  is  prepared  as  a  white 
powder  by  precipitating  either  the  nitrate  or  chlonde  by  sodium 
carbonate. 

It  is  soluble  in  muriatic  acid  Avith  effervescence,  forming  salts,  which, 
if  soluble,  furnish  in  solution  tlie  best  tests  for  sulphuric  acid,  throwing 


;vCoO»^lc 


272      MEDICINAL    PRBPARATI0S8    OP    DYAD    METAt-S. 

down  a  white  precipitate  insoluble  in  boiling  nitric  acid.  The  solution 
in  muriatic  acid  is  not  colored  nor  precipitated  by  anunooia  nor  hydro- 
sulphuric  acid ;  and  when  sulphuric  acid  is  added  in  excess,  tlie  solution 
yields  no  precipitate  with  carbonate  of  sodium. 

Barii  OUoridum.     BaClj,2H,0  =  243.6. 

When  muriatic  acid  is  added  to  carbonate  of  barium,  the  muriatic 
acid  displaces  the  carbonic,  with  efTervescence,  and  with  the  barium 
forms  chloride  of  barium  and  water,  BaCO,  and  2HC1  =  BaCl,+H,0 
and  COj.  By  evaporation,  the  chloride  may  be  obtained  in  flat,  four- 
sided  crystals,  which  lose  their  water  of  crystallization  below  212°  F. 

It  is  a  white,  freely-soluble,  permanent  salt,  with  a  bitter  acrid  taste, 
and  imparl  a  yellow  color  to  flame.  Ite  solution  is  not  afiected  by 
ammonia  or  hvdrosulphuric  acid.  When  sulphuric  acid  is  added  in 
exc«ss,  no  further  precipitate  is  produced  by  me  addition  of  carbonate 
of  sodium.  If  the  crystals  deliquesce,  the  presence  of  another  earthy 
chloride  may  be  inferred.  It  is  poisonous,  as  are  all  the  other  barium 
salts;  it  b  chiefly  used  in  medicine  in  the  form  of 

lAquor  Barii  Chloridi. 


Di.ssolve  the  chloride  in  the  water,  and  filter  if  necessary. 

This  solution  is  almoet  too  strongfor  convenient  use ;  it  is  stated  to 
be  deobstruent  and  anthelmintic.  The  dose  is  about  5  drops ;  but  it  is 
very  rarely  prescribed.  It  is,  however,  much  employed  as  a  test  for 
sulphuric  acid  or  any  soluble  sulphate. 

Barii  locUdum.     Bal,  =  390.8. 

Is  obtained  by  dissoh'ine  carbonate  of  barium  in  hydriodic  acid, 
forming  iodide  of  barium  and  water  with  the  evolution  of  carbonic  acid, 
or  by  adding  to  an  alcoholic  solution  of  iodine  finely-powdered  sulphuret 
of  barium,  and  evaporating  the  filtrate  by  a  moderate  heat.  Sulphur 
is  precipitated,  whitai  is  separated  by  filtration. 

It  occurs  in  colorless,  deliquescent  needles,  which  are  decomposed  by 
the  carbonic  acid  of  the  atmosphere.  It  is  very  poisonous,  and  has 
l)een  recommended  as  a  discutient  and  alterative  m  scrofulous  diseases, 
iutemally,  in  the  dose  of  one-eighth  to  a  graxn  twice  daily,  and  exter- 
nally in  ointments  containing  20  to  30  grains  to  the  ounce. 

2d  Group.    Pbeparatiojts  op  CixauM. 

Catcii  benzoas,  Ca(C;H,0,)f     By  neutrslizing  benzoic  u^d  with  CaCXV 

Cftlcii  bicarbonatU  liquor.    Solation  of  carbonate  in  aqua  addi  carbouica. 

Calcli  bromidum,  CaBr^     By  dieeolviog  CaCO,  in  HBr. 

Cnlcii  cirbonaa  precipitalus,  CiCO,.     From  CaUj  end  Na,CO»10H,O, 

Calcii  carbonas,  CaCO,.    Native  in  several  forms. 

Calcii  chloridnm,  CaCl,     By  action  of  HCl  on  CaC(V 

Calcii  diloridi  liquor.    Solution  CaCI,  in  1.5  aqua. 

Calcii  hypopbospbis,  CBH,(PO,)r     From  boiling  lime  and  pboephoraa  together  is 
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Ctlcti  hypophosphitis  synipuB  (ProcterJ.     3i  gn.  hypopboaphite  in  fW- 
Calai  hjpoph(i«phitia  comp.  bjt.  (Pamsh).    5  grs.  mixed  calcium,  sodium,  and  potas- 
sium salts  to  5j. 
Calcii  lado-pboephas.    Made  by  dissolTingfreshl^precipitsted  phosphate  in  lactic  acid. 

CslciL  lacto-phosphaliB  Bj-nipus.  

Calcii  phosphas  predpitatus,  Ca^PO*)^     From  Na,HP0,12H^-fCaClr 

Calcii  phoBphaliB  ayrupuB  (Durand).  2  gis.  phosph.  calcium  to  f^y  -]-  4grB.  ac  phospb. 

Calcii  phoaphatis  BirupuB  (Wiegand).     5  gre.  phoiph,  calcium  to  f^j  + 1*^^!  muriatic 

Calcii  sulphig,  CaSb,.    Saturating  Ca2H0  with  H^^ 

Calcis  liquor.     Lime-waier  9.7  to  OJ. 

Calcis  liquor  aaotduratus.    7.11  gre.  to  f^  ^rup. 

Calcis  eynipOB.    Sjrup  5  parts  Ca(HO),  in  100  parts. 

Calx,  CaO.     Lime  reoentiy  pFepared  by  caldnation. 

Call  chlorata,  CaCliO,+CaCl^     Bleaching  salt  disinfectant 

Calx  aulphnrala. 

GUcU  BeKuxK.    {BeimHOe  of  Cal^wm.    Ca(CjH(Oj),  =  282.) 

Take  of  Benzoic  a«id 122  parte. 

Calcium  carbonate 50     " 

Boiling  water Quantity  sufBdent. 

Mix  the  arad  and  chalk  Aoroughly  in  a  mortar,  and  add  the  wat«r 
gradually  to  allow  most  of  the  carbonic  acid  gas  to  esct^  When  the 
reaction  has  ceased,  dieeolve  the  salt  in  boiling  water,  niter  while  hot, 
and  set  aside  to  ciystalli^e. 

The  salt  is  in  fine,  feathery  ciystals  of  a  silky  lustre,  soluble  in  about 
2.4  parts  of  water. 

It  has  proved  to  be  very  beneficial  in  cases  of  albuminuria  during 
pregnancy.  It  ia  administered,  usually  in  solutioD,  in  doses  of  grs.  v 
to  X. 

Liquor  Caldi  BicarbonaUs, 

This  bicarbonate  cannot  be  obtained  in  the  dry  state.  It  is  oAen 
contained  in  spring  waters,  to  which  it  imparts  the  property  of  reacting 
as  acids  on  btmus  and  as  alkalies  on  logwood  paper.  A  solution  of 
this  salt  has  been  used  in  England  under  the  name  of  Mavgham'a  Car- 
rara  waier,  which  is  made  by  dissolving  Carrara  marble,  or  any  other 
pure  carbonate  of  calcium,  in  water,  saturated  with  carbonic  acid. 

It  has  been  used  as  an  antacid  absorbent,  alterative,  and  a  mild 
astringent  in  a  number  of  diseases,  particularly  in  various  forma  of 
dyspepsia.  The  doee  of  this  water  is  one  or  two  wineglassfuls  and 
more,  to  the  amount  of  about  two  quarts  per  day. 

Otfcii  Bromidvm,  U.  S.  P.     {Bromide  of  Calmim.     CaBr,  =  199.6.) 

Bromide  of  calcium  should  be  preserved  in  well-stopped  bottles. 

This  salt  is  most  readily  prepared  by  dissolving  pure  carbonate  of 
calcium  in  hydrobromic  acid. 

It  has  been  used  in  epilepsy,  insomnia,  and  in  cases  of  extreme  mental 
excitability,  in  Id^rain  doses,  three  times  a  day, 

A  white,  granular  salt,  very  deliquescent,  odorless,  having  a  pnngent, 
saline,  and  bitter  taste,  and  a  neutral  reaction.  Soluble  in  0.7  part  of 
water  and  in  1  part  of  alcohol  at  16°  C,  {59°  F.) ;  very  soluble  in  boil- 
ing water  and  m  boiling  alcohol.  At  a  dull  red  heat  the  salt  fuses 
withont  losing  anythii^  but  moisture.  At  a  higher  temperature  it  is 
18 
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partially  decomposed.  An  aqueous  solutiou  of  the  ealt  yields,  with 
test-solution  of  oxalate  of  axumouium,  a  white  precipitate  soluble  in 
hydrochloric,  but  insoluble  lq  acetic  acid.  If  disulphide  of  carbon  be 
poured  into  a  solution  of  the  salt,  theu  chlorine  water  added  drop  by 
drop,  and  the  whole  agitated,  the  disulphide  will  acquire  a  yellow  or 
yelfowTsh-brown  color  without  a  violet  tint. 

If  diluted  sulphuric  acid  be  dropped  upon  the  salt,  the  latter  should 
not  at  once  a^ume  a  yellow  color  (absence  of  bromate).  If  1  gni.  of 
the  salt  be  dissolved  in  10  c.c.  of  water,  some  gelatinized  starch  added, 
and  then  a  few  drops  of  chlorine  water  carefully  poured  on  top,  no  blue 
zone  should  make  its  appearance  at  the  line  of  contact  of  the  two  liquids 
(iodide).  On  adding  to  1  gm.  of  the  salt  dissolved  in  20  c.c.  of  water, 
5  or  6  drops  of  test-solution  of  nitrate  of  barium,  no  immediate  cloudi- 
ness or  precipitate  should  make  its  appearance  (sulphate).  If  a  solution 
of  the  salt  be  precipitated  with  an  excess  of  nitrate  of  silver,  the  washed 

Erecipitate  for  some  time  shaken  with  a  cold,  satiirated  solution  of  car- 
onate  of  ammonium,  and  the  decanted  and  filtered  liquid  supersatu- 
rated with  nitric  acid,  not  more  than  a  faint  cloudiness,  insufficient  to 
produce  a  precipitate,  should  appear  (limit  of  chloride).  On  adding  to 
the  aqueous  solution,  first,  chloride  of  ammonium,  then  test-solution  of 
carbonate  of  ammonium  and  water  of  ammonia  in  slight  excess,  and 
gently  warming,  the  filtrate  separated  from  the  resulting  precipitate 
^ould  not  be  rendered  more  than  faintly  turbid  by  test-solution  of 
phosphate  of  sodium  (limit  of  magnesium). 

1  gm.  of  the  dry  salt,  when  completely  precipitated  by  nitrate  of 
silver,  yields,  if  perfectly  pure,  1.878  gm.  of  dry  oromide  of  silver. 

QUeii  Carbonaa.     {Carbonate  of  Calcium.     CaCO,  =  100.) 

This  substance  was  officinal  in  fifth  edition  of  the  Pharmacopceia 
under  the  names  of  creta,  marmor,  and  testa,  substances  quite  dissimi- 
lar in  appearance,  but  having  the  same  general  chemical  constitution. 
The  first  of  these  being  the  source  from  which  prepared  chalk  is  de- 
rived, the  second  was  used  for  obtaining  carbonic  acid  gas  by  the  action 
of  sulphuric  acid,  and  the  latter  a  form  supposed  by  some  to  be  more 
acceptable  to  the  stomach  than  ordinary  clialk. 

Creta  Preparaia,  U.  S.  P.     {Prepared  Chalk.) 

Native  friable  carbonate  of  calcium  freed  from  most  of  its  impurities 
by  elutriation. 

Carbonate  of  calcium  for  use  in  medicine  requires  to  be  prepared  bv 
mechanical  processes  adapted  to  fimiishing  a  pure  and  fine  article.  Chalk 
and  oyster-shell  are  subjected  to  the  process  of  elutriation ;  being  pow- 
dered and  diffused  in  water,  to  allow  of  the  subsidence  of  crj'stalline 
particles,  the  turbid  liquid  is  drawn  off  into  other  vessels,  allowed  to 
settle,  and  dried  by  being  dropped  from  a  suitable  orifice  on  to  a  drying 
slab,  thus  presenting  the  carbonate  in  nodules  or  small  p>Tamidal  masses, 
readily  falling  into  a  very  fine,  impalpable,  white  ]K)wder.  In  thisw^y 
prepared  chalk  and  prepared  oyster-shell  are  produced.     The  precipi- 
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tated  carbonate  of  oilcium  is  very  differently  prepared,  by  means  of  a 
chemical  prooeas,  described,  along  with  the  medical  properties  of  the 
carbonate. 

A  white,  amorphous  powder,  generally  a^lutinated  in  form  of  small 
cones,  permanent  in  the  air,  odorless  and  tasteless,  and  insoluble  in  water 
or  alcohol.  It  is  soluble  in  hydrochloric,  nitric,  or  acetic  acid,  with 
copious  effervescence,  and  without  leaving  more  than  a  trifling  residue. 
By  exposure  to  a  red  heat,  the  salt  loses  carbonic  acid  gas,  and  the  resi- 
due has  an  alkaline  reaction.  A  neutral  solution  of  the  gait  in  acetic 
acid  yields,  with  test-solution  of  oxalate  of  ammonium,  a  irhite  precipi- 
tate soluble  in  hydrochloric,  but  insoluble  in  acetic  acid.  Another  por- 
tion of  the  same  solution  should  yield  no  precipitate  with  test-solution 
of  sulphate  of  calcium  (absence  of  barium,  strontium).  On  addiug  to 
another  portion  of  the  eolation,  first,  chloride  of  ammonium,  then  car- 
bonate of  ammonium  and  water  of  ammonia  in  slight  excess,  and 
gently  wanning,  the  filtrate  separated  from  the  resulting  precipitate 
should  not  be  rendered  more  than  faintly  turbid  by  test-solution  of 
phosphate  of  sodium  (limit  of  magnesium).  Another  portion  of  the 
solution  should  not  assume  more  than  a  slightly  bluish  tmt  with  a  few 
drops  of  test-solution  of  ferrocyanide  of  potassium  (limit  of  iron). 

CcUcii  Oarbonaa  Pradpilatue,  U.  S.  P.     (Predpiiaied  CarboTiate  of 
Calcium.     CaCO,  =  100.) 

Is  prepared  by  adding  carbonate  of  sodium  in  solntion  to  the  solu- 
tion of  chloride  of  calcium  till  effervescence  ceases.  By  double  de- 
composition, carbonate  of  calcium  is  formed  and  precipitated  as  a 
white  powder,  while  chloride  of  sodium  remains  in  solution  and  is 
6ei>arated  by  washing.  The  fineness  of  this  precipitate  is  dependent 
upon  the  d^ree  of  concentration  and  the  temperature  of  the  solutions. 
If  dilute  and  cold,  the  result  would  be  the  formatiou  of  ci^-stalline  powder 
destitute  of  that  softness  and  miscibility  with  liquids  which  adapt  it  to 
convenient  use.  Therefore,  strong  solutions  and  a  boiling  temperature 
at  the  time  of  mixing  are  directed. 

It  is  used  as  an  antacid,  with  astringent  properties,  adapting  it 
esi)ecially  to  diarrhoea.     Dose,  from  gr,  x  to  5j- 

As  compared  with  prepared  chalk,  with  wliich  it  is  identical  in  com- 
position, this  is  a  far  handsomer  preparation,  and,  though  less  distinctly 
amorphous,  and,  therefore,  not  so  thoroughly  suspended  in  liquid  forms 
of  preparation,  it  is  preferred  for  most  prescription  pur]>oses.  It  is  also 
well  substituted  for  chlilk  in  dentifrice. 

A  very  fine,  white,  impalpable  powder,  permanent  in  the  air,  odor- 
less and  tasteless,  and  insoluble  in  water  or  alcohol.  Wholly  soluble  in 
hydrochloric,  nitric,  or  acetic  acid,  with  copious  effervescence.  By  ex- 
posure to  a  red  heat  the  salt  loses  carbonic  acid  gitj,  and  the  residue  has 
ati  alkaline  reaction.  A  neutral  s:)lution  of  the  salt  iu  acetic  acid  yields, 
with  test-solution  of  oxalate  of  ammonium,  a  white  precipitate  soluble 
in  hydrochloric,  but  insoluble  iu  acetic  acid. 

On  adding  to  another  jKirtiou  of  the  same  solution,  first,  chloride  of 
ammonium,  then  test-solution  of  carbonate  of  ammonium  aud  water  of 
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;  in  slight  excess,  and  gently  warming,  the  filtrate  separated 
from  the  resulting  precipitate  should  not  be  rendered  more  thau  f&intly 
turbid  by  test-i^olution  of  phosphate  of  sodium  (limit  of  magDeaium), 
A  solution  of  the  salt  in  hydrochloric  acid,  freed  from  carbonic  acid  g!L~ 
by  heat,  should  not  be  rendered  turbid,  when  supersaturated  with  waiter 
of  ammonia  (absence  of  aluminium,  iron,  or  phosph^e). 

Calcii  Ckloridum,  U.  S.  P.     {Chloride  of  Calcium.     CaCl,=  110.8.) 

Chloride  of  calcium  deprived  of  its  water  by  fusion  at  a  low  red  heat. 
It  should  be  preser\-ed  in  well-stopped  bottles. 

The  chloride  is  prepared  by  dissolving  chalk  or  marble  iu  mtmatic 
acid  and  evaporating  to  dryness,  after  which  it  may  be  fused.  It  is  then 
a  white  amorphous  mass  or  powder,  ^vith  an  acrid,  bitter,  ealiiie  ta-sie, 
very  soluble  m  Avater  and  alcohol,  aud  so  deliquescent  as  to  be  used  for 
drying  gases,  aud  for  deprix-ing  various  liquitl  substances  of  water.  It 
is  also  capable  of  cryataUizing,  when  it  absorbs  six  equivalents  of  water 
=  C'aClj+SH.O.  If  the  heat  does  not  exceed  300°  iu  evaporating  lo 
drjuess,  the  salt  mil  have  the  comixeition  CaCI,-|-2H,0. 

Colorless,  slightly  translucent,  hartl,  and  friable  masi^es,  very  deliijue?- 
ceiit,  odorless,  having  a  hot,  sharp,  saline  taste,  aud  a  neutral  or  faintly 
alkaline  reaction.  Soluble  in  l.o  parts  of  water,  and  in  8  parts  of  alco- 
hol, at  15°  0.  (o9°  F.) ;  very  soluble  in  boiling  water,  and  soluble  in 
1.5  parts  of  boiling  alcohol.  At  a  low  red  hciit  the  salt  fuses  to  an  oily 
liquid,  whidi,  on  cooling,  solidifies  to  a  mass  of  the  original  appearaof^^, 
entirely  soluble  iu  water.  The  aqueous  solution  yields,  with  test'-solutiou 
of  oxalate  of  ammonium,  a  white  precipitate,  soluble  in  hydrochloric, 
but  insoluble  in  acetic,  acid.  With  test-solution  of  nitrate  of  silver,  it 
yields  a  white  precipitate,  soluble  in  ammonia. 

The  dilute  ai^ueous  solution  should  not  be  precipitated  by  water  of 
ammonia  (aluromiuni,  ii'on,  etc.),  nor  by  test-solution  of  (^loride  of 
barium  (sulphate).  On  adding  to  the  aqueous  solution,  first,  chloride 
of  ammonium,  then  test-solution  of  carbonate  of  ammonium  and  water 
of  anunonium,  in  slight  excess,  aud  gently  warming,  the  filtrate  sepa- 
rate<l  from  the  resulting  precipitate  siiould  not  be  i'endere<l  more  tliau 
faintly  turbid  by  test-solution  of  phosphate  of  sodium  (limit  of  mag- 
nesium). 

Liquor  Calcii  Ckloridi. 

Solution  of  chloride  of  calcium  h.dii-ected  to  be  made  by  obtaining 
the  chloride  as  above,  and  dissolving  it  in«Mm^^  al)oat  such  proportion 
that  2.5  parts  of  the  solution  shall  be  eqiial  to  1  part  of  the  salt. 

The  process  that  was  officinal  is  as  follows : — 

Take  of  Marble,  in  aniall  pieces      ...      6  troyounces. 

Muriatic  ftcid 12         " 

Distilled  water a  sufficient  quantity. 

Mix  the  acid  with  half  a  pint  of  distilled  water,  and  gradually  add 
the  marble,  Towanis  the  close  of  the  etti^rvescence  apply  a  gentle' heat, 
and,  when  the  action  has  cea-swl,  pour  olf  the  clear  UquiJ,  aud  evaporate 
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to  dryaesa.     Dissolve  the  residue  in  one  and  a  half  times  its  weight  of 
distilled  water,  and  filter  through  paper. 

It  is  rarely  prepared  or  prescribed,  although  considered  a  deobstruent 
uid  alt^^tive  remedy,  adapted  to  acrofulous  diseases  and  goitre.  Doee, 
tiLxxx  to  f^. 

Chica  Hypophoaphia,  U,  S.  P.     {Hypopkosphite  of  Calcium. 

"Wlien  phcephonis  is  boiled  with  milk  of  lime,  it  gradually  disappears, 
with  evolution  of  Bpontaueously  inflammable  phoephuretted  hydrogen, 
which  explodes  as  it  reaches  the  atmosphere,  witli  the  fonuatiou  of  crater 
and  phosphoric  acid.  When  the  strong  odor  of  phosphuretted  hydrc^u 
ceases  to  be  given  off",  the  liquid  ooutaios,  besides  tlie  excess  of  lime, 
nearlvhalf  of  the  phoephonis  as  phosphate  of  calcium,  and  tlie  remain- 
der, deductiiig  the  considerable  portion  wliich  lias  e.'s^sjted  into  the  air  as 
phosphorett^  hydrogen,  is  hypophosphite  of  calcium.  When  the  ]>roces8 
16  conducted  in  a  flask,  it  requires  a  constant  ebullition  of  the  liquid  to 
prevent  the  explosion  consequent  upon  tlie  entrance  of  the  atmospheiic 
air.  To  avoid  this  result,  it  nas  been  found  safer  to  employ  a  deep,  open 
vessel.  The  constant  evolution  of  gas  and  vajxir,  which  keeps  a  froth 
on  the  surface,  excludes  the  atmos^ere  in  a  great  degree,  so  that  the 
yield  is  not  much  diminished,  whilst  the  safot)'  and  ease  of  the  pi'ocess 
are  greatly  increased.  The  process  should  be  eouductcd  under  a  liood, 
with  a  strong  draught,  or  in  the  open  air,  to  a\'oid  the  disagi-eeable  fumes 
which  are  evolved. 

Take  of  Lime,  recently  burned 4  lbs.  av. 

Phosphorus 1  lb.     " 

Water 5  gaiU. 

Slake  the  lime  with  a  gallon  of  the  water,  put  the  remainder  in  a 
deep  boiler,  and  as  soon  as  it  boils  add  the  slaKed  lime,  and  mix  to  a 
uniform  milk.  The  phosphonis  is  now  added,  and  the  boiling  is  kept 
up  constantly,  adding  hot  water  from  time  to  time,  so  a'^  to  presen'c  the 
measure  as  nearly  as  may  be,  until  it  is  all  oxidized  and  combined,  and 
the  strong  odor  of  the  gas  has  disapjjeared.  The  mixture  frotlis  much, 
and  but  little  of  the  phosphorus  reaches  the  surface.  Then  filter  the 
solution  through  close  muslin,  vraah  out  that  portion  retained  by  the 
calcareous  residue  with  water,  and  evaporate  the  filtrate  till  reduced  to 
6  pints.  The  concentrated  liquid  should  noiv  be  re-filtered  to  remove 
a  portion  of  carbonate  of  calcium  which  has  resulted  from  the  action  of 
the  wr  on  the  lime  in  solution,  and  again  evaporated  till  a  jiellicle  forms, 
when  it  may  be  crystallized  by  standing  in  tlie  diying-room,  or  the  heat 
may  be  continued  «-ith  stirring  till  the  salt  granulates,  when  it  should 
be  introduced  mto  bottles. 

Scheffer  prepares  it  by  a  modification  of  this  process,  which,  he  says, 
saves  the  great  waste  occurring  in  the  above,  and  has  the  advantage  of 
liberating  ven"  little  of  the  offensive  gas  produced  by  it.  He  first 
oxidizes  the  phosphorus  by  fusing  it  under  water,  and  i)umping  atmos- 
pheric air  into  it;   the  phosphonis  burns  somewhat,  and  s^rells  up, 
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having  become  partially  converted  into  oxide  of  phosphorus,  P,0,  and 
now  combine!)  with  milk  of  lime  without  boiling,  most  readily  at  130° 
F.,  the  gas  given  off  being  chiefly  hydrogen,  and  not,  as  in  the  other 
ease,  the  offensive  compound  of  phosphorus  and  hydrogen,  the  productioQ 
of  which  is  so  great  an  annoyance  in  the  neighborhoiod  of  chemical 
manufactories. 

This  is  the  most  important  of  the  salts  of  hypophoephorous  add ;  it 
13  the  source  from  which  the  acid  itself  and  most  of  its  medicinal  salts 
are  made.  Immense  quantities  of  it  have  been  prescribed  since  it  was 
first  proposed  by  Dr.  C'hurchill  as  a  remedy  in  phthisis ;  and  though 
the  sanguine  ex]H'(-tations  enkindled  by  its  lirst  announcement  have  not 
been  realized,  it  has  assumed  a  prominent  place  among  the  remedies 
adapted  to  cases  of  nervous  and  general  debility  and  Ul  health.  Its 
dose  is  5  grains  three  times  daily,  m  sugar  and  water. 

Colorless  or  white,  six-sided  prisms,  or  thin,  flexible  scales,  of  a  pearly 
lustre,  permanent  in  dry  air,  odorless,  having  a  nauseous,  bitter  t^te, 
and  a  neutral  reaction.  Soluble  in  6.8  parts  of  water  at  15°  C.  (59°  F.), 
and  in  6  parts  of  boiling  water ;  insoluole  in  alcohol.  When  heated  in 
a  dry  test-tube,  the  salt  decrepitates,  gives  off  water,  then  evolves  spon- 
taneously-inflammable phosphoretted  hydn^D,  leaving  a  reddish  residue 
which  amounts  to  about  80  per  cent.  The  aqneous  solution  yields,  with 
test-solution  of  oxalate  of  ammonium,  a  white  precipitate  soluble  io 
hydrochloric,  but  insoluble  in  acetic  acid.  Acidified  with  hydrochloric 
acid,  and  added  to  excess  of  test-solution  of  mercuric  chloride,  it  pro- 
duces a  white  precipitate  of  mercurous  chloride,  and,  on  further  addition, 
metallic  mercury  separates. 

When  dissolved  in  water,  the  salt  should  leave  no  insoluble  readue 
(insoluble  salts  of  calcium).  The  aqueous  solution  should  yield  no  pre- 
cipitate with  test-solution  of  acetate  of  lead  (soluble  phosphate),  nor, 
after  being  acidulated  with  nitric  acid,  with  test-solution  of  chloride  of 
barium  (soluble  sulphate).  On  adding  to  the  aqueous  solution,  first, 
chloride  of  ammonium,  then  test-solution  of  carbonate  of  ammonium 
and  water  of  ammonia  in  slight  excess,  and  gently  warming,  the  filtrate 
separate<l  from  the  resulting  precipitate  should  not  be  rendered  more 
than  faintly  turbid  by  test-solution  of  phosphate  of  sodium  (limit  of 
magnesium). 

Si/rup  of  Hypophosphite  of  Caldum.    (Procter.) 
Take  of  Hvpophoepliite  of  calcium      ...        1  ounce. 

Water 9J  fluidouncea. 

White  sugar 12   troyouncea. 

Fluid  extract  of  vanilla     ....  j  fluidounce. 

Dissolve  the  salt  in  the  water,  filter,  add  the  sugar,  dissolve  by  aid 
of  heat,  and  add  the  vanilla.  The  dose  is  from  a  teaspoonful  (3  J  grains) 
to  a  tablespoouful  (14  grains),  according  to  the  circumstances  of  the 
case,  thi-ec  times  a  day. 

ParrUh'e  Syrup  of  the  Hypophoephitea. 

The  presence  of  preparations  of  iron  in  thew  compounds  was  not 

called  for  by  the  original  discoverer  of  their  therapeutic  value,  who  con- 
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fdders  the  alkaline  and  earthy  hypophosphites  as  superior  to  any  of  the 
ordinary  hxemaiogena,  and  in  practice  I  believe  the  following  very  simple 
preparations  have  been  found  fully  equal  to  those  in  which  iron  is  intro- 
dumi  with  an  excess  of  hypophosphoroua  acid. 

Take  of  Hypophoephite  of  calcium    .        .  Jias. 

"  sodiom     .        .        .  ^ss. 

potaesium  .  ^aa. 

Sugar fti,  12  oz.  (com.) 

Hot  water Oj  fjiv. 

Orange-flower  wBt«r       .        .        .        ,  fjj- 

Make  a  solution  of  the  mixed  salts  in  the  hot  water,  filter  through 
paper,  dissolve  the  sugar  in  the  solution  by  the  aid  of  heat ;  strain  and 
add  the  orange-flower  water.  Dose,  a  teaspoonful,  containing  nearly 
5  grains  of  the  raised  salts. 

The  glyceroU  of  hypophospkiiea  has  the  same  composition  as  the  fore- 
going, except  that  the  solution  is  formed  with  a  lc«s  proportion  of  water, 


hioh  a  smaller  portion  of  sugar  is  added,  and  the  quantity  made  up 
witn  glycerine.  We  modify  the  flavor,  also,  by  the  use  of  a  little  oil  ot 
bitter  almonds,  to  distinguish  it  from  the  correspoudiug  syrup. 

Some  pharmacists  omit  the  sugar  alt^^ther,  and  propose  this  course 
in  making  all  glyceroles,  using  glycerine  as  the  solvent,  as  well  as  for  its 
nutritive  and  remedial  properties.  I  do  not  find  this  to  furnish  a  pleasant 
preparation  to  take,  as  the  saline  ingredients  have,  perhaps,  as  strong  a 
taste  in  this  form  as  in  an  aqueous  solutiou,  and  in  view  of  the  acridity 
of  glycerine  as  usually  met  with,  I  think  a  teaspoonful  a  pretty  large 
dose,  unless  diluted  more  than  is  usual  with  such  preparations  as  gly- 
oerole  of  the  hypophosphites,  which  is  frequently  taken  directly  from 
the  bottle. 

The  inferior  kinds  of  glycerine  must  be  avoided  in  tliis  preparation, 
as  from  contact  with  the  salts  or  other  causes  they  are  apt  to  acquire 
very  ofFensive  properties. 

Si/i-upue  Hypophogphitum,  U.  S.  P.     {Syitip  of  Hypophosphites.) 

Hypophosphite  of  calcium,  thirty-five  parts       ....  35 

Hypophoaptiite  of  sodium,  twelve  parts 12 

Hypophoapliite  of  potaesium,  twelve  parte 12 

Citric  acid,  one  past 1 

Spirit  of  lemon,  two  parla 2 

Sugar,  in  coane  powder,  five  hundred  parts        ....  500 
Water,  a  aufflcient  quantity 

To  make  one  thousand  parts 1000 

Mix  the  hypophosphites,  and  dissolve  them,  by  trituration,  in  3-50 
ports  of  water,  ohoaid  there  be  a  trifling  residue  undissolved,  allow 
the  solution  to  settle,  pour  ofT  nearly  all  of  it,  and  add  tlie  citric  acid  so 
that  the  residue  may  be  dissolved.  Then,  having  mixed  the  liquids,  add 
the  spirit  of  lemon,  and  filter  through  paper,  adding,  through  the  filter, 
enough  water  to  make  the  whole  weigh  600  parts.  In  this  liquid  dis- 
solve the  sugar  by  agitation,  without  heat,  and  strain. 

Keep  the  syrup  in  well-stopped  bottles. 
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This  syrup  is  niade  officinal  iu  the  present  edition  of  the  Pharmacopoeia 
for  the  first  time.  It  is  hoped  that  it  will  completely  take  the  plaw  of 
the  many  and  varied  preparations  that  have  been  placed  in  the  market 
by  manufacturers  and  dealers  in  proprietary  articles  since  this  class  of 

f  reparations  were  recommended  liy  Dr.  Churchill.  The  dose  b  from 
5j'  to  f  5aa. 

Syrupw  IlypophospkUum  cum  Ferro,  U.  S.  P.     (Sifrup  of  Hypophoe- 

phiUe  wUh  Iron.) 

Lactateof  iron,  one  part 1 

Syrup  of  hypophoepnites,  ninety-nine  parts 99 

To  make  one  hundred  parte lOO 

Dissolve  the  lactate  of  iron  in  the  syrup  by  trituration. 
Keep  the  syrup  in  well-stopped  bottles. 

Calcii  Ladophosphali^. 

This  compound  is  prepared  by  dissolving  freshly  precipitated  phos- 
phate of  calcium  in  lactic  acid,  evapotBtiug,  and  crystallizing.  It  is 
found  in  the  shops  in  white,  scaly,  semi-crystalline  powder,  has  an  acid 
taste  and  reaction,  and  should  be  entirely  soluble  in  water.  It  is 
doubtful  if  it  is  really  a  true  chemical  compound.  It  is  administered 
\n  doses  of  2  to  6  grains,  usually  in  synip,  and  is  a  popular  ingredient 
in  emulsions  of  cod-liver  oil. 

Byrupue  CaMi  LaetophospluUU,  U,  S.  P.   (Syrup  of  Ladophosphate  of 

Oalcium.) 

Precipitated  phoephate  of  calcium,  twenty-tvo  parts  .        .        .22 

Lactic  acid,  tnirty-three  parts 33 

Orange-flower  water,  eighty  parts 80 

Sugar,  in  coarse  powder,  BIX  liundred  parts 600 

Hydrochloric  acid. 
Water  of  ammonia. 
Water,  each,  a  sufficient  quantity. 

To  make  one  thousand  parts 1000 

To  the  precipitated  phosphate  of  calcium,  mixed  with  three  hundred 
^00)  parts  of  cold  water,  add  enough  hydrochloric  acid  to  dissolve  it, 
Filter  the  solution,  dilute  it  with  twelve  hundred  (1200)  parts  of  cold 
water,  and  then  add  water  of  ammonia,  until  it  is  slightly  in  excess. 
Transfer  the  mixture  at  once  to  a  fine,  wetted  muslin  strainer.  As  soon 
as  the  liquid  has  run  oif,  return  the  magma  to  the  vessel,  mix  it  quickly 
with  twelve  hundred  (1200)  parts  of  cold  water,  and  again  transler  it  to 
the  strainer.  ^Mien  it  has  drained,  mix  the  magma  at  once  with  the 
lactic  acid,  and  stir  until  it  ia  dissolved.  Then  add  the  orange-flo'M'er 
water  and  enough  water  to  make  the  solution  weigh  about  three  hundred 
and  fifty  (350)  parts,  filter,  and  jiass  enough  water  through  the  filter  to 
make  the  filtrate  weigh  four  hundred  (400)  parts.  Lasuy,  add  to  this 
the  sugar,  dissolve  it  oy  agitation,  without  heat,  and  strain. 
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Oalm  Pkosphas  PrimpUatus,  U.  S.  P.     (Precipitated  Phosphate  of 
Calcium.     Ca^PO,)j  =  310.) 

This  salt  is  made-by  calcining  bones  and  dissolving  them  in  muriatie 
acid,  from  which  solution,  on  the  addition  of  amniouia  wat«r,  the  phos- 
phate is  precipitated. 

After  washing  and  drying  it  is  a  white,  insoluble  powder,  free  from 
odor  and  taste ;  soluble  in  muriatic,  acetic,  and  phosphoric  acids. 

This  phosphate  b  used  as  a  remedy  for  scrofulous  diseases,  defective 
nutrition,  etc.  Dose,  from  gr.  x  to  5ss,  repeated  three  times  a  day.  It 
forms  the  basis  of  several  of  the  phosphatic  preparations  now  so  popular ; 
it  is  said  to  be  essential  in  animals,  as  well  as  plants,  to  the  formation 
of  cells,  and  seems  to  be  useful  in  certain  patholc^ieal  states  of  the  system 
characterized  by  defective  nutrition. 

A  light,  white,  aniorjihous  powder,  permanent  in  the  air,  odorless, 
tasteless,  and  insoluble  in  water  or  alctjhol.  Wholly  soluble  in  nitric 
or  in  hydrochltudc  acid  without  efFervescence  (abeejice  of  carbonate).  At 
an  intense  heat  it  is  fusible  without  decompositioa.  A  solution  of  the 
salt  iu  diluted  nitric  acid,  afler  being  mixed  with  an  excess  of  acetate 
of  sodium,  yields  a  white  precipitate  with  test-solution  of  oxalate  of 
ammonium,  and  a  lemon-yellow  precipitate  with  test-solution  of  ammo- 
nio-nitrate  of  silver. 

On  dissolving  1  gra.  of  the  salt  in  hydrochloric  acid,  and  subsequently 
adding  water  of  ammonia,  the  salt  is  precipitated  unaltered.  Tne  pre- 
cipitate should  jdeld  nothing  to  a  boiling  solution  of  potassa  (abseuce 
of  aluminium),  and,  when  washed  and  dried,  should  weigh  1  gm. 

The  granular  and  rather  insoluble  character  of  tliis  powder,  as  found 
in  commerce,  renders  it  less  efficient  than  desirable,  and  lias  led  to  the 
preparation  of  the  following  syrups,  which  contain  it  in  a  soluble  form. 

Durand's  Si/rup  of  PhoaphtUe  of  Calcium. 

Take  of  Precipitated  phosphate  of  calcium       .  128  grains. 

Glacial  phosphoric  acid         .  240        " 
Sugar,  in  coarse  powder        ...  7i  oz.  (oflic.) 

Distilled  water 4   fluiduunces. 

Essence  of  lemon 12   drops. 

Mix  the  phosphate  of  calcium  with  the  water  in  a  iwrcelain  capsule, 
over  a  spirit  or  gas  lamp,  or  in  a  sand-bath ;  add  gradually  the  ]>ho»- 
phoric  acid  until  the  whole  of  the  phosphate  of  calcium  is  dissolved. 
To  this  solution  add  sufBcieut  water  to  compensate  for  the  evaporatioQ, 
then  dissolve  the  sugar  by  a  very  gentle  heat,  and,  when  perfectly  cold, 
add  the  essence  of  lemon.  The  syrup  of  phosphate  of  calcium,  thus 
prepared,  is  colorless,  transparent,  of  an  acid  taste,  and  contains  2 
grains  of  the  phosphate  of  caldum  and  nearly  4  grains  of  phosphoric 
acid  to  each  teaspoonful.  ^\Tieu  diluted  by  the  patient  previously  to  its 
being  taken,  it  forms  a  phosphoric  lemonade  not  unpleasant  to  the  taste. 
Dose,  a  teaspoon&l. 

In  a  paper  in  the  American  Jom-nai  of  Phwrnacy,  vol.  xxvi.,  p.  112, 
noticing  tlie  above,  T.  S.  Wit^ud  remarks  upon  the  acidity  of  the 
preparation  as  an  objection  to  its  use  iu  some  cases,  and  proposes  the 
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folloiving  modified  recipe,  containing  muriatic  acid  instead  of  phosphoric 
acid,  a  much  smaller  proportion  beiug  required  to  constitute  a  permanent 
solution. 

Miegand's  Sp'up  of  Phosphate  of  Oxfdum. 

Take  of  Calcii  phoaphatis  prtecip.         .  .        .  3j- 

Acidi  chlorohydrici f3iv, 

Aqu»,  i^.  8.  ft. Q'iJ' 

Sacciiun,  q.  a.  ft. fS^ij. 

Dissolve  the  phosphate  of  calcium,  previously  mixed  with  an  ounce 
of  watei',  by  means  of  the  acid,  filter,  then  add  the  remaining  water  to 
this;  add  the  sugar  until  the  bulk  is  increased  to  12  fluidounces,  and 
strain.     Dose,  a  teaspoonful. 

CalcU  Sulpkii.     {Sulphite  of  Cukum.     CaSO,  =120.) 

Xeutral  sulphite  of  calcium  is  prepared  by  passing  gaseoas  sulphurous 
acid  over  hydrate  of  lime,  spread  upon  hurdles  to  the  depth  of  one 
or  two  inches,  or  preferably,  accordmc  to  a  manufacturing  chemist 
of  Prague,  by  passing  the  gas  into  the  lime  in  a  barrel,  which  is  made 
to  revolve,  by  which  the  contact  between  it  and  the  lime  is  increased  ; 
the  color  of  the  lime  is  changed  from  white  to  a  pale  yellow  in  from  four 
to  eight  hours,  and  the  salt  is  then  removed.  It  is  soluble  in  about  800 
parts  of  water,  and,  on  the  addition  of  most  acids,  liberates  sulphurous 
acid  (HjSOj),  which  is  its  principal  use.  .idded  to  cider  in  the  propor- 
tion of  a  few  ounces  to  a  barrel  it  liberates  this  acid,  and  arr^rts  the 
process  of  fermentation,  a  desideratum  in  this  branch  of  manufacture; 
the  sparing  solubility  of  the  salt  and  of  the  precipitate  formed  adapts  it 
to  the  end  in  view  ;  no  foreign  odor  or  taste  is  imparted  to  the  cider. 
This  salt,  as  also  the  bisulphite  and  hyposulphite  of  calciimi,  which  are 
more  soluble,  has  been  recommended  in  the  purulent  stage  of  consump- 
tion as  checking  the  absorption  of  purulent  matter  and  favoring  tlie 
cicatrization  of  vomiete. 

Liquor  Cnlcia,  U.  S.  P.     {Solution  of  Lirne.     Lime-  Water ^ 

An  aqueous  solution  containing  about  0.15  per  cent,  of  hydrate  of 
calcium  {Ca(HO),  =  74). 

Lime,  one  part 1 

Water, 

Distilled  water,  each A  sufficient  quantity. 

Slack  the  lime  by  the  gradual  addition  of  6  parts  of  water,  then  add 
30  parts  and  stir  occasionally  during  half  an  hour.  Allow  the  mixture 
to  settle,  decant  the  liquid  and  throw  it  away.  Then  add  to  the  residue 
300  parts  of  distilled  water,  stir  well,  wait  a  short  time  for  the  coarser 
particles  to  subside,  and  pour  the  liquid  holding  the  undissolved  lime  in 
suspension,  into  a  glass-stoppered  bottle ;  pour  off"  the  clear  liquid  when 
wanted  for  use. 

Lime  is  soluble  to  a  limited  extent,  and  more  so  in  cold  than  in 
hot  water.     The  proportion  contained  in  lime-water  is  from  9  to  10 
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grains  to  the  piDt ;  its  dose  is  from  fSss  to  f S'j.  It  is  particularly  use- 
ful, in  small  doses,  to  allay  irritation  of  stomach  and  nausea,  and,  as  an 
astringent  antacid,  is  adapted  to  dj'spcpsia  accompanied  with  acidity  of 
stomach  and  diarrhoea.  Its  taste  and  caustic  properties  are  best  dis- 
guised by  admixture  with  milk ;  and  a  mixture  of  lime-water  and  milk 
IB  much  used  as  food  for  infants. 

Tests. — A  clear,  colorieas  liquid,  without  odor,  having  a  saline  and  feebly 
caustic  taste,  and  an  alkaline  reaction.  Sp.  gr.  1.0015  at  15°  C.  (59° 
F.).  When  heated  to  boiling,  it  becomes  cloudy.  Test-solution  of 
oxalic  acid  added  to  it  produces  a  white  precipitate  soluble  in -hydro- 
chloric, but  insoluble  in  acetic  acid.  Thealkalme  reaction  of  the  liquid 
entirely  disappears  after  it  has  been  saturated  with  carbonic  acid 
gas  and  the  excess  of  the  latter  has  been  expelled  by  boiling  (absence 
of  alkalies  or  their  carbonates). 

lAqiwr  OaJxM  Saeeharatus,  Ph.  Br.     [Sao^iaraUd  Sotulwn  of  Linie.) 

Take  of  Slaked  lime 1  oz.  (avoir.J 

Refined  sugar,  in  powder         .        .        .        .    2  "        " 
Distilled  water 1  pint  (imp.). 

Mix  the  lime  and  sugar  by  trituration  in  a  mortar.  Transfer  the 
mixture  to  a  bottle  containing  the  water,  and,  having  closed  this  with  a 
cork,  shake  it  occasionally  for  a  few  hours.  Finally,  separate  the  clear 
liquor  with  a  eiphou,  and  keep  it  in  a  stoppered  bottle.  The  sp.  gr,  is 
1.052;  one  fluidounce  required  for  neutralization  254  grain  measures 
of  the  volumetric  solution  of  oxalic  acid,  which  corresponds  to  7,11 
grains  of  lime  in  1  fluidounce. 

It  tihould  be  kept  in  a  well-stopped  bottle,  and  given  in  the  dose  of 
from  20  to  60  minims  in  a  glass  of  water  two  or  three  times  a  day,  after 
eating.  This  is  stated  to  be  a  powerful  antacid  and  tonic,  adapted  to 
cases  of  obstinate  dyspepsia  connected  with  too  little  secretion  of  gastric 
juice,  as  well  as  to  those  with  too  great  secretion.  It  is  said  to  be  par- 
ticularly serviceable  to  gouty  constitutions,  though  of  less  use  in  hys- 
terical and  autemic  cases.  So  far  from  increasing  constipation,  it  is 
stated  gradually  to  remove  that  symptom. 

Syrupua  CaleU,  U.  S.  P.     (Syrup  of  Lime.) 

Lime,  five  parts 5 

Sugar,  in  coarse  powder,  thirty  parla 80 

Water,  a  sufficient  quantity. 

To  make  one  hundred  parts 100 

Triturate  the  lime  and  sugar  thoroughly  in  a  mortar;  tiien  add  the 
mixture  to  fifly(50)  parte  of  hoiling  water,  contained  in  a  bright  copper 
or  tinned  iron  vessel,  and  boil  the  mixture  for  five  minutes,  const^tly 
stirring,  Dtlnte  it  with  an  equal  volume  of  water,  and  filter  through 
white  paper.  Finally,  evaporate  the  syrup  to  one  hundred  (100)  parts. 
This  new  officinal  preparation  is  copied  after  that  of  the  British  Phar- 
macopoeia, as  above,  and  is  used  in  the  eame  way. 
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Calx,  U.  S.  p.     {Ume.     CaO  =  66.) 

Lame  should  be  preserved  in  well-ciosed  vessels,  in  a  dry  place. 

Lime  is  the  oxide  of  a  light  metal  called  calcium,  Ca  =  40.  This 
oxide  exists  to  a  verj'  great  extent  in  the  mineral  kingdom,  being  the 
most  familiar  of  the  so-called  alkaline  earths.  It  is  obtained  from  the 
soil  by  plants,  and  through  them  becomes  incorporated  into  the  structure 
of  animals,  entering  specially  into  their  bones,  shells,  and  teeth. 

Lime  itself  is  prepared  from  the  carbonate,  mostly  from  limestone, 
by  calcining  along  with  carbonaceous  matt<;rs.  Sometimes  with  wood, 
furnishing  wood-burnt  lime;  and  at  other  times  with  coal,  furnishing  a 
more  common  article.  The  action  of  an  intense  heat  drives  off  the 
carbonic  acid,  which  escapes,  leaving  the  lime  in  its  caustic  state. 

On  the  addition  of  water,  lime  becomes  slaked,  a  high  heat  b  pro- 
duced, and  it  is  found  to  have  absorbed  1  eqni\'alent  of  water  = 
Ca(HO),  =  74.  Lime  is  less  soluble  in  hot  tnan  in  cold  -water,  is 
fusible  before  the  blowpipe,  and  entirely  soluble  in  muriatic  acid.  Silidc 
acid  remains  undissolved  on  the  addition  of  this  acid.  Phosphate  of 
calcium,  if  the  solution  is  acid,  is  thrown  down  on  neutralization  with 
ammonia.  Alumina,  magnesia,  and  oxide  of  iron  are  thrown  down 
from  this  solution  by  a  slight  excess  of  ammouia. 

Hard,  white,  or  grayish-white  masses,  gradually  attracting  moisture 
and  carbonic  acid  gas  <m  exposure  to  air  mA  falling  to  a  white  powder, 
odorless,  having  a  sharp,  caustic  taste  and  an  alkaline  reaction.  Soluble 
in  750  parts  of  water  at  15°  C.  (59°  F.),  and  in  1300  parts  of  boiling 
water;  insoluble  in  alcohol.  When  heated  to  a  white  heat,  lime  is 
neither  fused  nor  altered.  Brought  into  contact  with  about  half  its 
weight  of  water,  it  absorbs  the  latter,  becomes  heated,  wid  is  gradually 
converted  into  a  white  powder  (slaked  lime). 

Lime  mixed  with  water  to  a  thin  milk  should  be  dissolved  by  nitric 
acid  with  but  little  effervescence  {limit  of  carbonate),  and  without 
leaving  more  than  a  slight  residue  of  insoluble  matter.  Distilled  ivater 
ap;itated  with  slaked  linie  should  give  the  reactions  mentioned  under 
Liquor  Oalcis. 

(hh  Oilorala,  U.  S.  P.     {Chlorinated  Lim^.) 
(OtJx  Oilorinuia,  Pharm.,  1870.     Qiimide  of  Livie.) 

A  compound  resulting  from  the  action  of  chlorine  upon  hydrate  of 
calcium,  and  containing  at  least  25  per  cent,  of  available  chlorine. 

Chloride  of  lime  should  be  preserved  in  well-closed  vesseb,  in  a  cool 
and  dry  place. 

Under  the  name  of  chloride  of  lime,  or  bleaching  powder,  this  sub- 
stance is  extensively  manufactured  and  used  as  a  bleaching  agent.  It 
is  made  from  slaked  lime  l)v  subjecting  it  to  an  atmosphere  of  chlorine 
gas  till  completely  satiirated,  aud  has  a  complex  and  variable  composi- 
tion, being  a  mixture  of  hypochlorite  of  calciura,  CaCl^Oj,  chloride  of 
calcium,  OaClj,  and  lime,  Ca(HO)j, 

For  the  full  advantage  of  the  liberation  of  chlorine  the  additioa  of 
an  acid  is  necessarj,  though  the  spontaneous  evolution  of  that  gas  is 
usually  relied  ou  for  common  disiniectiug  pm-posea.     The  chief  popular 
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use  of  chlorinated  lime  is  as  a  disinfectant  about  cesspools,  aewers, 
and  places  rendered  offensive  and  unwholesome  by  the  products  of 
decompoeition. 

It  is  also  used  in  the  manufacture  of  chloroform  and  for  the  prepa- 
ration of  liquor  aodce  chloratcB,  which  is  used  as  a  substitute  for  it  for 
internal  ana  external  use  in  medicine. 

A  white  or  grayish-white,  dry,  or  but  slightly  damp  powder,  or 
friable  lumps,  becoming  moist  and  gradually  decomposing  on  exposure 
t(>  air,  having  a  feeble,  chlorine-like  odor,  and  a  disagreeable,  saline 
taste.  It  ia  partially  soluble  in  water  and  in  alcohol.  On  dissolviDg 
chlorinated  lime  in  minted  hydrochloric  acid,  chlorine  gas  ia  given  on, 
and  there  should  not  remain  more  than  a  trifling  amount  of  insoluble 
matter.  Its  solution  in  diluted  acetic  acid  yields,  with  test-solution  of 
oxalate  of  ammonium,  a  white  precipitate  soluble  in  hydrochloric  acid. 
The  aqueous  solution  quickly  destroys  the  color  of  a  dilute  solution  of 
litmus  or  of  indigo. 

If  0.71  gm.  of  chlorinated  lime  be  mixed  with  a  solution  of  1.25 
gm.  of  iodide  of  potassium  in  120  c.c.  of  water,  and  9  gm.  of  diluted 
hydrochloric  acid  oe  then  added,  the  red-brown  liquid  ^ould  require 
for  complete  decoloration  not  less  than  50  c.c.  of  the  volumetric  solution 
of  hyposulphite  of  sodium. 

CnJx  Sulphurata,  U.  S.  P.     (Sulpkuraied  Lime.) 
A  mixture,  commonly  piisnamed  sulphide  of  calcium,  consisting  chiefly 
ofsulphideof  calcium  (CaS=72)and  sulphate  of  ealcium(CaS04=  136), 
in  varying  proportions,  but  containing  not  less  than  36  per  cent,  of  abso- 
lute sulphide  of  calcium. 

A  preparation  somewhat  similar  has  been  used  as  a  base  for  a  lotion 
in  the  cure  of  itch,  and  as  an  addition  to  batlis,  when  sulphtmius  med- 
ication is  demanded. 

Lime,  in  very  fine  powder,  one  hundred  partfl    ....     100 
Precipitated  sulphur,  ninety  parts 90 


Mix  the  lime  and  sulphur  intimately ;  pack  the  mixture  with  gentle 
pressure  in  a  crucible  so  as  uearly  to  fill  it,  and,  having  luted  down  the 
cover,  expose  the  crucible  for  one  hour  to  a  low  red  heat,  by  means  of  a 
charcoal  Are  so  arranged  that  the  upper  part  of  the  crucible  shall  be 
heated  first.  Then  remove  the  crucible,  allow  it  to  cool,  rub  the  con- 
tents to  powder,  and  at  once  transfer  the  latter  to  small  glass-stoi)pered 
vials. 

Much  of  the  commercial  article  is  made  by  calcining  a  mixture  of 
calcined  plaster  and  sulphur  with  some  charcoal,  flour,  or  other  carbon- 
aceous material.  This  compound  has  become  a  popular  remedy  in  those 
cases  where  sulphur  is  indicated,  especially  in  eruptions,  ete.,  caused  by 
indigestion  or  impoverished  blood.  It  is  administered  in  pills  in  doses 
of  gr.  i^  to  i. 

A  grayish-white  or  yellowish-white  powder,  gradually  altered  by 
exposure  to  air,  exhaling  a  faint  odor  of  hydrosulphuric  acid,  having 
an  oflensive,  alkaline  taste,  and  an  alkaline  reaction.  Very  slightly 
soluble  in  water,  and  insoluble  in  alcohol.    On  dissolving  sulphurated 
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lime  with  the  aid  of  acetic  acid,  hydrosulphnric  acid  is  abmidantly  ^ven 
oflF,  and  a  white  precipitate  (sulphate  of  calcium)  is  thrown  down.  The 
filtrate  yields,  with  t«at-solution  of  oxalate  of  ammonium,  a  white  pre- 
cipitate soluble  in  hydrtxhloric^  but  insoluble  iu  acetic,  acid. 

If  1  gm.  of  salphurated  lime  be  gradually  added  to  a  boiling  solution 
of  1.25  gm.  of  sulphate  of  copper  in  50  cc.  of  water,  the  mixture 
digested  on  a  water-bath  for  fifteen  minutes,  and  filtered  when  cold, 
no  color  should  be  imparted  to  the  filtrate  by  1  drop  of  test-solution  of 
ferrocyanide  of  potassium  (presence  of  at  least  36  per  cent,  of  real  sal- 
phide  of  calcium). 

3d  Gkoup  op  Dyad  Metaia     Preparatioss  op  Maonesith. 

Magnesia,  MgO.    By  calcining  the  carbonate.     Dose,  3J. 

Magnesia  prmderosa.     Like  last;  tie&TT,  white  powder. 

Mngnesii  icetaa.     Id  Bolution  wiih  orange  svrtip. 

Magnesii  bicarbonas.     By  solution  in  aqua  acidi  carbonic!. 

Magneaii  carbonag,  (MeCO,)fMg(HO)T5H,0.     From  sulphale  by  Na,CO^ 

Magneeii  carbonas  ponderosus.     Like  laal,  from  dense  sohitioiu. 

Magneaii  citras  graniilatua.     Efferveicent  granular  powder. 

Magneaii  ciCratia  liquor.    ^  of  aall  in  f^xii  bottle. 

MuRnesii  et  potasaii  borotarlras.     Soluble  and  mild  salt. 

Mugnesii  sulphas,  MgS0i7H,0.     From  native  carlxHiale. 

Magneaii  sulphis,  MgSO.fiH.O. 

Magneaii  aulphuretum.    GehlinoiiEi  alterative.     Dose,  6  to  30  gndos. 

Acdale  of  Magnesium. — This  is  very  deliquescent  and  difficult  to 
cr}'8tallize ;  in  the  dry  state  it  is  generally  found  as  a  gtmimy  mass.  It 
has  been  proposed  as  a  substitute  for  citrate  of  magnesium.  Reuault 
recommends  to  dissolve  120  parts  of  carbonate  of  magnesium  in  acetic 
acid  and  evaporate  to  300  parts,  which  solution,  when  wanted  for  use, 
is  to  be  mixed  with  three  times  ite  weight  of  orange  or  some  other  agree- 
able syrup.  It  is  more  agreeable  if,  like  citrate  of  magnesium,  it  con- 
tains  a  quantity  of  free  carbonic  acid, 

Garrot  recommended  aaynyjo/"o«riafeo/mi«(?reemMm,  prepared  by  dis- 
solving 10  parts  calcined  magnesia  in  50  parts  acetic  acid,  and  adding 
150  parts  of  some  agreeable  fruit  syrup.  Of  similar  compositioa  is 
the  elixir  of  aixtate  of  magnesium,  prepared  by  dis,solving  10  parts  calc. 
magnesia  in  40  parts  acetic  acid,  and  adding  40  parts  alcohol  and  70 
of  a 


Magneeia,  U.  S.  P.         {Magnesia.     Light  Magnesia.     MgO  ^  40.) 
Miignesia  should  be  kept  in  well-closed  vessels. 

Magnesia  Ponderosa,  U.  S.  P.     {Heary  Magneiia.     MgO  *=  40.) 

A  white,  dense,  and  ver\'  fine  powder,  corresponding  in  all  other 
projjerties  and  reactions  with  magnesia. 

Usually  prepared  bv  calcining  the  carbonate  at  a  high  heat,  until  it 
presents  a  i>eculiai'  luminous  apjtearance,  called  brightening.  This 
preparation  is  ver>'  various  in  its  physical  properties,  owing  to  the  various 
modifications  of  the  process  for  its  ])rcpnration  ;  it  will  not  be  necessary 
in  tlus  work  to  describe  th&^e.     The  reader  is  referred,  for  an  account 
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of  some  inteRBtLDg  experimeDte  made  in  my  laboratoiy  by  Thcunae  H. 
Barr,  of  Terre  Haute,  Ind.,  and  by  Thomas  Weaver,  of  Pniladelphia,  to 
the  American  Journal  of  Pharmaca/,  vol.  zxvi.,  p.  193,  and  vol.  sxviii., 
p.  214. 

The  first  mentioned  light  or  common  calcined  m^;nesia  is  a  ver^'  light 
white  powder,  almost  insoluble  and  tastelees,  but  imparting  a  sensation 
of  grittiuess  to  the  tongue,  which  renders  it  a  disagreeable  medicine  to 


Tlie  best  varieties  of  the  hea^-v  maeaeaa  in  commerce  are  the  English 
ponderous  magnesia,  sold  in  bulk,  and  Henry's,  Husband's,  and  Ellis's, 
sold  in  bottles. 

The  fondercnia  is  now  very  much  used  in  this  countrj- ;  it  has  the 
advantage  of  smallness  of  bulk,  but  lacks  the  extreme  sofiness  of  the 
bottled  article.  Henry's  leaves  nothing  to  desire ;  it  is  verj-  hea\'y,  soft, 
and  smooth,  and  is  highly  esteemed  among  the  more  wealtliy  classes ;  its 
price,  which  is  enhanced  by  the  payment  of  du^',  almost  puts  it  out  of 
the  reach  of  the  middle  and  poorer  classes.  Husband's  is  somewlmt 
cheaper  and  equally  good,  though,  as  would  be  inferred  from  the  ascer- 
tained compoeition,  it  requires  a  little  lai^r  dose.  EUi^s  is  the  most 
recent  moke ;  it  maiutains  the  same  price  in  bottles  as  the  last  named, 
and  approaches  it  in  quali^.  This  is  also  obtainable  by  the  pound  at  a 
somewhat  reduced  price. 

The  following  abridgment  of  Barr's  table  of  the  composition  of  tliese 
three  kinds  will  show  the  relative  purity  of  the  specimens  examined ; — 

Henry's.         Husbind'8.  £llis';<. 

Sp,  gr.  3.4W.       Sp.  gr.  B.826.       Sp.  g!.  a.386. 

Mwieaia 94.40  84.306  04.04 

Water .50  11.400  .80 

Sulphateofmagneeiumandaodium, iron, etc.    5.81  3.608  4.41 

The  dose  of  magnesia  as  a  cathartic  is  about  5ji  or,  of  the  common 
kind,  near  a  tablespoonful ;  of  the  heavy  kinds,  about  a  teas]K>ouful ; 
as'  an  antacid,  smaller  doses  are  used. 

The  following  excellent  process  for  a  dense  and  soft  magnesia  b  that 
of  the  late  Thomas  Weaver,  of  Philadelphia : — 

Take  of  Sulphate  of  magnesium ^iv  and  3ii> 

Bicarbonate  of  sodium 5»j- 

Nitric  acid,- 

Carbonate  of  sodium. 

Water,  of  each SufBcient. 

Dissolve  the  sulphate  of  m^nesium  in  6  ounces  of  water,  add  a  few 
drops  of  nitric  acid,  and  boil  for  15  or  20  minutes;  then  add  sufficient 
carbonate  of  sodium,  dissolved  in  a  little  water,  to  produce  a  slight  pre- 
cipitate, and  continue  boiling  for  some  time,  filter,  and  get  aside  to  c<miI, 
Triturate  the  bicarbonate  of  sodium  with  about  8  oimcet-  of  cold  water, 
aud  add  it  to  the  cold  solution  of  sulphate  of  magnesium ;  after  frequent 
agitation  filter,  transfer  to  a  porcelain  capsule,  and  boil  quickly  till 
reduced  to  a  small  bulk,  collect  the  precipitate,  wash  thoroughly,  and 
when  nearly  dry  transfer  to  a  crucible  free  from  iron,  and  calcine  at  a 
low  heat  just  approaching  to  redness.  The  first  part  of  this  jiroi'C**  is 
designed  to  separate  traces  of  iron  as  sesquioxide,  wliich  it  accomplishes 
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most  effectually  and  economically,  and  the  last,  to  decompose  the  sulphate 
at  such  a  temperature  as  to  msure  a  soft  and  heavy  product  Ele%"ation 
of  the  heat  aoove  redness  seems  to  produce  the  grittiuess  characteristic 
of  common  qualities  of  magnesia. 

Tests. — A  white,  very  light,  and  very  fine  powder,  slowly  abeorbiug 
carbonic  acid  from  the  air,  odorless,  having  an  earthy,  but  do  saline 
taste,  and  a  faintly  alkaline  reaction  when  moistened  with  water.  It  is 
almost  insoluble  in  vvater  and  insoluble  in  alcohol,  and  is  not  altered  or 
affected  by  heat.  On  stirring  1  part  of  magnesia  with  15  parts  of  water, 
in  a  beaker,  and  allowing  the  mixture  to  stand  for  about  naif  an  hour, 
it  will  form  a  gelatinous  raasa  of  sufficient  lirmness  to  prevent  it  from 
falling  out  when  the  glass  is  inverted,  A  filtered  solution  of  m^uesia 
in  diluted  sulphuric  acid,  mixed  with  chloride  of  ammonium  and  8ui»er- 
satiu^ted  with  water  of  ammonia,  yielde,  Ti-ith  tes(>«olutiou  of  phoephate 
of  sodium,  a  copious,  white  precipitate,  soluble  in  acids. 

On  dropping  a  small  portion  of  magnesia  into  hot  water,  waiting 
until  all  air-bubbles  have  escaped,  and  then  pouring  the  mixture  into 
an  excess  of  diluted  sulphuric  acid,  no  efier\'escence  should  take  place 
(absence  of  carbonate),  nor  should  au  insoluble  residue  remain  (abseuce 
of  more  than  traces  of  other  alkaline  earths).  A  solution  of  mi^esia 
in  a  slight  excess  of  diluted  nitnc  acid  should  yield,  at  most,  only  a 
faint  cloudiness  with  test-solution  of  chloride  of  barium  (limit  of 
sulphate),  or  of  nitrate  of  silver  (chloride). 

Bimrbonaie  of  Magnesium. 

Is  a  salt  quite  soluble  in  water,  but  which  is  not  permanent,  and  exists 
only  in  solution.  The  so-called  fluid  magnesias,  of  which  Murray's, 
Dinnefiinl's,  and  Husband's  are  the  best  known,  are  solutions  of  this 
salt.  They  are  conveniently  prepared  by  passing  a  stream  of  carbonic 
acid  gas  into  freshly  precipitated  hydrated  carixtnate  of  magnesium,  or, 
preferably,  by  forcing  the  gas  into  a  strong  fountain,  such  as  is  used  for 
carbonic-acid  water,  containing  the  freshly  precipitated  carbonate.  The 
quantity  contained  in  these  solutions  is  necessarily  small,  and  they  have 
a  tendency  to  deposit  the  salt  as  they  lose  the  free  earlwnic  acid  ;  their 
usefulness  is  limitetl  to  the  ca.'se  of  children,  and  to  the  treatment  of 
acidity  of  stomach  in  adults.  The  taste  Ls  more  alkaline  and  disagree- 
able than  that  of  the  insoluble  carbonate,  or  of  magnesia  itself. 

According  to  Graham,  the  crv'stals  deposited  from  such  solutions  are 
compounds  of  mono-carbonate  of  magnesium  with  one,  two,  or  four 
equivalents  of  water. 

Magiiem  Cm-bond)!,  U.  S.  P.     {Carbonute  of  Jlagnestam. 
(JIgCo,),Mg(HO)joHjO  =  484.) 

The  carbonate,  called  also  magnesia  alba,  is  usually  made  from  sul- 
phate of  m(^;nesium,  by  adding  carbonate  of  sodium,  and  boiling  the 
mixed  solutions.  Sulphate  of  sodium  and  carbonate  of  magnesium 
result  from  the  play  of^  afiiuities  ;  the  former  is  soluble  and  is  washed 
out,  while  the  latter  is  collected,  pressed  into  oblong  squares,  called  bricks, 
dried  at  a  moderate  heat,  and  wrapped  in  paper  for  sale.     It  is  very  light, 
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pulverulent,  insoluble,  tasteless,  sofl,  though  some^rhat  granular  and 
variable  in  these  repects.  It  is  a  compound  of  about  one  equivalent  of 
bihydrate  of  magnesia  and  four  of  hydrated  carbonate  of  magnesium. 
It  is  used  as  an  antacid  and  laxative,  but  requires  to  be  given  in  a  larger 
dose  than  the  calrined ;  lump  magnesia  is  often  carried  atwut  by  those 
who  use  it  habitually  for  heartburn  and  acidity  of  stomach. 

Tests. — Light,  white,  friable  masses,  or  a  light,  white  powder,  odorless 
and  tasteless,  insoluble  in  alcohol,  and  almost  insoluble  in  water,  to 
which,  however,  it  imparts  a  feebly  alkaline  reaction.  When  strongly 
heated,  it  loses  water  and  carbonic  acid  gas,  and  is  converted  into  mag- 
nesia. It  is  soluble  in  diluted  hydrochloric  acid,  with  copious  efferves- 
cence. On  supersaturating  this  solution  with  water  of  ammonia,  and 
adding  test-solution  of  phosphate  of  sodium,  a  white,  crystalline  pre- 
cipitate, soluble  in  acids,  is  thrown  down. 

Distilled  water,  boiled  with  the  salt,  and,  after  filtration,  evaporated 
to  dryness,  should  not  leave  more  than  a  trace  of  residue.  The  salt 
should  be  soluble  in  diluted  hydrochionc  acid  to  a  colorless  liquid ;  on 
supersaturating  the  clear  solution  with  test^«olution  of  carbonate  of 
ammonium,  it  should  not  be  rendered  more  than  faintly  opalescent 
(absenoe  of  aluminium  or  more  than  traces  of  calcium).  A  2  per  cent, 
solution  of  the  salt,  prepared  with  the  aid  of  acetic  acid,  should  not  he 
affected  by  hydrochloric  acid,  nor,  after  addition  of  test-solution  of  car- 
Ixinate  of  ammonium  with  an  excess  of  water  of  ammonia,  by  solution 
of  sulphide  of  ammonium  (absence  of  metals).  Another  portion  of 
the  2  per  cent  solution  should  not  at  once  be  rendered  more  Uian  faintly 
opalescent  by  test-solution  of  nitrate  of  barium  (Umit  of  sulphate),  or 
of  niti-ate  of  silver  (chloride). 

Heavy  Oirbonate  of  Magneamm. 

This  b  the  result  of  a  similar  process  to  the  foregoing,  except  that  the 
solutions  are  much  more  concentrated,  or  are  boiled  together  until  effer- 
vescence ceases.  It  is  heavier  than  the  common  carbonate,  though  very 
similar  in  composition,  and  is  found  in  a  white  rather  dense  powder, 
preferred  from  its  small  bulk. 

Carbonate  of  magnesium  is  used  chiefly  as  an  antacid,  in  doses  of  3j 
to  5j,  though  liable  to  the  objection  of  liberating  carbonic  acid  gas  in 
tlie  stomach,  producing  eructations  and  disteusion. 

Mfignesii  Citras  Granuiatua,  U.S.P,  {Qranvlated  (^iraieofMaffneaium,) 

Carbonate  of  magneeium,  eleven  parts  ' 11 

Citric  acid,  forty-eight  parts 48 

Biotrbonate  of  Bodium,  thirty-seven  parte 87 

Sugar,  in  No.  60  powder,  eight  parte      .    ■ 8 

Alcohol, 

DiBtilled  water,  each  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  the  carbonate  of  magnesium  intimately  with  33  parts  of  the 

citric  acid,  and  enough  distilled  water  to  make  a  thick  paste ;  dry  this 

at  a  temperature  not  exceeding  30°  C.  (86°  F.),  and  reduce  it  to  a  fine 

19 
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powder.  Then  mix  it  intimately  with  the  sugar,  the  hicarbonate  of 
sodium,  and  the  remainder  of  the  citric  acid  OTeviousIy  reduced  to  a 
very  fine  powder.  Dampen  the  ma£8  with  a  sufficient  quantity  of  alco- 
hol, and  rub  it  through  a  No,  20  tinned-iroD  sieve,  to  form  a  coarse, 
granular  powder.     Lastly,  dry  it  in  a  moderately  warm  place. 

Granulated  citrate  of  magnesium  should  be  kept  in  well-closed  bottles. 

A  white,  coarsely  granular  salt,  deliquescent  on  exposure  to  air,  odor- 
less, haviu);  a  mildly  acidulous,  refreshing  taste,  and  an  acid  reaction. 
Soluble,  with  copious  effervescence,  in  2  parts  of  water  at  15°  C. 
{59°  F.),  and  very  soluble  in  boiling  water ;  almost  insoluble  in  alco- 
hol. On  adding  chloride  of  ammonium  to  the  aqueous  solution  of  the 
salt,  a  portion  of  the  liquid,  when  mixed  with  excess  of  solution  of 
phosphate  of  ammonium  and  ^vater  of  ammonia,  yields  a  white  crystal- 
line precipitate,  soluble  in  acids.  On  mixing  another  portion  with  test^ 
solution  of  chloride  of  calcium,  supersaturating  with  water  of  ammonia, 
and  filtering,  the  filtrate  deposits  a  white  precipitate  on  boiling. 

The  saturated  aqueous  solution  of  the  salt,  when  mixed  with  a  satu- 
rated solution  of  acetate  of  potassium  and  some  acetic  acid,  should  not 
yield  a  white  crystalline  precipitate  (absence  of  tartrate.) 

Liqum-  MoffnesU  CitratU,  U.  S.  P.     {SbWtOTi  of  (Mraie  of  MoffTie^wm.) 

Onliu.  Grammea. 

Take  of  Carboiiat«  of  ma^esitim,  two  hundred  graJna  ■    200  13.00 

Citric  acid,  four  hundred  grains     .        .              .    400  26.00 

Syrup  of  citric  acid,  twelve  hundred  grains       .  1200  80.00 

Bicarbonate  of  potaaaium,  thirty  grains             .      80  2.00 
Water,  a  suflicient  quantity. 

Dissolve  the  citric  acid  in  2000  grains,  or  about  120  grammes,  of 
water,  and,  having  added  the  carbonate  of  m^nesium,  stir  till  it  is  dis- 
solved. Filter  the  solution  into  a  strong  bottle  of  the  capacity  of  12 
fluidouuces,  or  about  360  c.c,  containing  the  syrup  of  citric  acid.  Then 
add  enough  water,  previously  boiled  and  filtered,  to  nearly  fill  the  bottle, 
drop  in  the  bicarbonate  of  potassium,  and  immediately  close  the  bottle  with 
a  cork,  which  must  be  secured  witli  twine.  Lastly,  shake  the  mixture 
occasionally  until  the  bicarbonate  of  potaf^ium  is  dissolved. 

Liqitar  Magncdi  Ciiraih. 

In  presenting  a  formula  for  this  very  popular  cathartic  beverage,  I 
shall  depart  from  the  usual  custom  of  follotting  the  Pharmacoitixia. 

The  recipe  below  is  that  which  I  have  used  for  some  years;  it  is 
original  with  myself,  and  I  believe  seldom  fails  to  furnish  a  satisfactory 
article. 

To  make  qjk  doz.  To  nuke  Odg  boule. 

Take  of  Citric  acid     .        .        .  .?ix  (offic.)  S^j- 

Magnesia  .        .  Jij+o^t  or  sufficient.  3)  -|-  gr.  ilv. 

Svrup  of  citric  acid      .  12  fiuidounces.  fjj. 

\Vater    ....  1  gallon,  or  sufficient,  fjssi. 

Make  an  acid  solution  of  citrate  of  m^nesium  with  the  citric  acid, 
magnesia,  and  3  pints  of  the  water  (f^iv  in  making  a  single  bottle) ;  to 
this  add  the  lemon  syrup,  and  divide  the  whole  among  12  f^xij  bottles 
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(or  pat  into  one  bottle  if  the  smaller  quantity),  fill  these  with  the 
remainder  of  the  water,  adjust  the  corks,  and  add  to  each  bottle  about 
9ij  of  crystallized  bicarbonate  of  potassium. 

The  quantity  of  magnesia  here  indicated  is  adjusted  to  an  article  of 
aven^  purity ;  sometimes  this  weight  is  found  too  much  and  must  be 
diminished  to  96  or  100  grains ;  if,  on  the  other  hand,  the  magnesia  is 
rather  poorly  calcined,  and  contains  some  carbonate,  it  may  be  best  to 
increase  the  proportion  from  105  to  110,  or  even  120  grains  to  the 
bottle,  though  this  must  be  done  with  great  caution,  as  the  slightest 
excess  may  oocasion  the  precipitation  of  a  large  amount  of  the  hydrated 
citrate.  The  strong  solution  as  at  first  prepared  will  not  keep  without 
preapitation,  so  that  it  is  necessary  to  bottle  and  dilute  it  without  much 
delay.  If  the  preparation  is  not  decidedly  acid,  it  will  be  disagreeable 
to  take,  and  will  possess  no  ad\'ant^e  over  the  common  saline  cathartics ; 
but  if  too  strongly  acid,  it  will  be  almost  equally  objectionable.  The  bicar- 
bonate of  potassium  has  the  great  advantage  of  neutralizine  a  portion  of  the 
acid,  while  it  forms  a  very  soluble  and  agreeable  salt  If  carlx»nate  of 
magnesium  were  used  to  liberate  the  gas,  the  tendency  to  deposit  would 
be  mcreased,  which  is  the  greatest  practical  difficulty  with  this  solution. 

The  size  of  the  bottle  is  another  point  to  be  obser\'ed ;  it  must  not  fall 
short  of  fSxij.  Bottles  are  made  for  the  purpose  both  with  and  without 
the  name  of  the  preparation  blown  in  the  gla*s, which  are  very  appropriate. 

Eadi  botUe  of  the  solution  as  made  by  either  of  these  recipes  holds  a 
full  cathartic  dose;  divided  portions  may  be  taken  for  its  refrigerant 
and  aperient  effects,  the  cork  being  always  carefully  secured  and  the 
bottle  inverted  in  the  inter^-ab  of  taking  the  doses. 

Mo/fnfsii  et  Potaseii  Sorottxrirns, 
100  parts  of  borotartrate  of  pota.'^iuni,  24  parts  carbonate  of  magne- 
sium, and  600  parts  of  wat«r  are  to  be  ^Wually  mixed  and  evaporated. 
Dissolved  with  citric  acid  it  has  been  recommended  as  a  purgative,  for 
which  purpose  Garrot  has  proposed  the  following  proportions :  borotar- 
trate of  mi^esium  and  potassium  ^,  citrio  acid  5^,  lemon  syrup  5ij, 
water  5x. 

Magnmi  Sulphas,  U.  S.  P.     (Sulphate  of  Magnesium. 
MgSOj.7H,0  =  246.)    {Ejmm  SaU.) 

Sulphate  of  m^iiesium  should  be  kept  in  well-closed  vessels. 

Epsom  salt  is  chiefly  i>repared  from  magnesian  limestone,  called  by 
mineral<^sts  dolomite,  and  from  a  native  carbonate  of  magnesium  called 
magnesite  brought  from  the  island  of  Eubrea.  By  the  action  of  sul- 
phuric acid  the  m^nesite  is  converted  into  tlie  soluble  sidphate,  and  the 
mineral  being  in  excess,  the  addition  of  a  little  freshly  precipitattKl 
magnesia  carries  down  with  it  the  iron  and  manganese,  so  that  tnc  sul- 
phate is  nearly  pure,  and  by  stirring  as  it  passes  into  a  solid  eonsisten<^-e 
is  obtained  in  acicular  cri'stale.  Immense  quautitieK  are  now  produced 
bv  purifying  Kieserite,  an  impure  sulphate,  obtaiue<l  from  Stassfurth.  At 
the  Jarrow  chemical  works,  South  Shields,  England,  where  Epsom  salt 
is  produced  to  the  extent  of  one  thousand  tons  annually,  the  material 
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employed  is  the  impure  sulphate  of  magnesium,  which  crystallizes  from 
the  residual  liquors  of  the  Yorkshire  alum  works,  Epeora  salt  id  crys- 
tals is  soluble  in  an  equal  weight  of  water ;  it  contains  over  60  per  cent, 
of  water  of  crystallization,  and  effloresces  slowly  by  exposure,  becom- 
ing white  and  pulverulent.  Its  sensible  properties  are  familiar  to  most. 
In  doses  of  from  i^ss  to  .^,  Epsom  salt  is  a  brisk  saline  cathartic  ;  in 
small  doses,  a  laxative  and  diuretic.  It  is  much  combined  with  seana, 
senua  and  niaima,  etc.,  in  well-known  and  very  disagreeable  infusions. 

Tests. — Small, colorless,  right-rhorabicprisin9,oracicular  needles,  slowly 
efflorescent  in  dry  air,  odorless,  having  a  cooling,  saline,  and  bitter  taste, 
and  a  neutral  reaction.  Soluble  in  0.8  part  of  water  at  15°  C.  (59°  F.), 
an<I  in  0.15  part  of  boiling  water ;  insoluble  in  alcohol.  When  heated, 
the  salt  gradually  loses  nearly  44  per  cent,  of  its  weij^ht  (water  of  crj'stal- 
lization),  and  at  a  strong,  red  heat  it  fuses,  congealing  on  cooling  to  a 
white  mass,  which  amounts  to  48.7  per  cent,  of  the  original  weight. 
The  aqueous  solution,  mixed  with  solution  of  chloride  of  ammoQiuiu, 
yields,  with  excess  of  tent-solution  of  phosphate  of  sodium  and  water 
of  ammonia,  a  white,  crystalline  precipitate,  soluble  in  acids,  ^\'ith 
test-solution  of  chloride  of  barium  it  yields  a  white  precipitate  insoluble 
in  hydrochloric  acid. 

The  aqusfjus  solution  should  not  be  colored  nor  be  precipitated  by 
test-solution  of  ferrocyanide  of  potassium,  hydrosulphunc  acid  or  sul- 
phide of  ammonium  (absence  of  metals).  A  5  per  cent,  solution,  after 
addition  of  chloride  of  ammonium,  should  not  be  precipitated  nor  ren- 
dered turbid  by  test>-solution  of  carbonate  of  ammonium  and  water  of 
auimooia  (absence  of  other  alkaline  earths).  A  1  per  cent  solution 
should  not  yield  more  than  a  slight  opalescence  wiUi  test-solution  of 
nitrate  of  silver  (limit  of  chloride).  If  an  aqueous  solution  of  1  gni. 
of  the  salt,  mixed  with  chloride  of  ammonium,  be  completely  precipi- 
tated by  solution  of  phosphate  of  ammonium  and  water  of  ammonia, 
the  filtrate  evaporated  to  dryness,  the  residue  gently  ignited  and  then 
dissolve^l  in  5  c.c.  of  water,  this  solution,  acidulatetl  with  a  few  dropci  of 
hydrochloric  acid,  should  not  become  more  than  faintly  opalescent  oo 
mixing  1  volume  of  it  with  2  volumes  of  alcohol,  or  on  adding  test- 
solution  of  chloride  of  barium  to  another  portion  (absence  of  more  than 
about  1  per  cent,  of  sulphates  of  alkalies). 

Magnes'd  Sitlpliis,  U.  S.  P.     {S^ilphite  of  Magnesium. 

MgS0j.6H,0  =  -in.) 

Sulphite  of  magnesium  should  be  kept  in  well-stopped  bottles, 
This  preparation  is  readily  prepared  by  saturating  a  solution  of  snl- 

fhurous  acid  with  carbonate  of  magnesium  and  evaporating  carefully. 
t  is  employed  in  doses  of  15  to  30  grains  for  the  usual  purposes  of  the 
soli^tes,  and  thought  to  be  milder  in  its  action. 

A  white,  crystalline  powder,  gradually  bet.-oming  oxidized  on  expoeun' 
to  air,  odorless,  having  a  slightly  bitter,  somewhat  sulphurous  taste,  and 
a  neutral  or  slightly  alkaline  reaction.  Soluble  in  80  parts  of  water  at 
15°  C.  (59"  F.),  and  in  120  parts  of  lx>iling  water ;  insoluble  in  alcohol. 
^Vhen  heated  to  200°  C.  (392°  F.),  the  salt  loses  its  water  of  crystalliaa- 
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tion  (50.9  per  cent.),  and  is  converted  into  magnesia  and  anhydrous  sul- 
phate of  magnesium.  The  aqueous  solution  of  the  salt,  mixed  with 
chloride  of  ammonium,  yields,  with  excess  of  test-solution  of  phosphate 
of  sodium  and  water  of  ammonia,  a  white,  crystalline  precipitate  soluble 
in  acids.  When  treated  with  4  times  its  weight  of  diluted  hydrochloric 
acid,  the  salt  dissolves  completely  and  emits  the  odor  of  burning  sulphur, 
without  becoming  cloudy  {difference  from  hyposulphite).  A 1  per  cent, 
aqueous  solution,  strongly  acidulated  wim  hydrochloric  acid,  should 
not  affi>rd  more  than  a  slight  cloudiness  with  testrsolution  of  chloride 
of  barium  (limit  of  sulphate). 

Magneeii  Sviphtir^m. — If  a  boiling  solution  of  sulphate  of  m^- 
nesium  is  mixed  with  a  concentrated  solution  of  sulphuret  of  potassium, 
a  white  gelatinous  mass  is  precipitated,  which,  on  account  of  its  weaker 
taste  and  smell,  and  milder  action,  has  been  recommended  for  internal 
use,  instead  of  the  true  sulphurets  of  magnesium.  Its  dose  is  5  to  10 
grains  for  children ;  it  operates  slightly  as  a  laxative. 

4th  Geoxjp  op  Dyad  Metals.     Z:nc  aj^d  ns  Prbparatiohs, 

Zincum,  Zn.    In  thin  eheeta  or  granulated  pieces. 

Zinci  Bcetas,  Zn(CjHjC},],3H/).    By  diBsolvin^  oxide  in  the  acid. 

linci  bromiduiD,  ZnBrj.     By  saturating  the  acid  HBr  vith  ZnCO,. 

!^ncicarbonas)>t»cipi[«tU8,(ZnCO|),3Zii(HO^,.  Byprecipitation front &iS0,b7NitC0|. 

Zinci  carbonaa  impunis.     Calamine,  native,  impure  carbonate. 

Zinci  chloridum,  ZaCl^     By  evaporating  liquor  and  granulating. 

ZauA  chloridi  liquor,  containing  50  per  cent,  of  the  salt. 

Zinci  cyanidiun,  Zn(CN)r     BriUiant  white  powder,  by  paadng  HON  into  solution  of 

Zinci  iodldum,  Znl^    White  granular  powder,  by  actirai  of  iodine  on  the  granulated 

ffind  ferrocyatudum,  Zn^e{CN)r    White  powder,  by  precipitating  zinc  sulphate  with 

potassium  ferrocyanide. 
Snci  lactas,  2ki(C,HjOJ^H,0.     By  dissolving  carbonate  in  lactic  acid. 
End  oxidum,  ZoO,     White  powder,  by  oJcininK  carbonate, 
Snci  phosphidum,  ZhjP^     Bv  action  of  phosphide  of  hvdn^ien  on  line 
7inA  sulphas,  ZnSo,TU,0.     %  dissolving  Zn  in  dilute  A^,. 
Zinci  Bulpho-carbolae,  Zn(C,H(80,)iH,0.      By  saturating  sulpho-carbolic  add  with 

excess  of  ZnO. 
Zind  Valerianae,  Zn(C(H^,)rHp.     By  decomposiDg  sodium  valerianate  with  sine 

sulphate. 

Zincum,  U.  S.  P.     {Zinc.     Zn  =  64.9.) 

Metallic  zinc,  in  the  form  of  thin  sheets,  or  irregular  granulated  pieces. 

This  metal  occurs  in  nature  iu  two  principal  forms :  as  a  sulphuret, 
blende,  and  as  a  carbonate  or  silicate,  calamine,  from  which  the  metal  is 
extracted  by  distilling  them  with  carbonaceous  matters.  The  purest 
zinc  found  in  commerce  is  that  produced  in  Bethlehem,  Pa.,  from  tlie 
native  ore,  found  in  great  abundance  in  that  vicinity. 

It  is  used  in  pharmacy  for  the  preparation  of  tshe  sulphate,  acetate, 
and  chloride,  wmch  are  o£GcinaI,  and  other  salts. 

A  bluish-white  metal,  having  the  sp.  gr.  6.9.  When  treated  with 
warm  diluted  sulphuric  acid,  it  is  almost  completely  dissolved  to  a  col- 
orless liquid,  whidi  y  ields  a  white  precipitate  with  testrsolution  of  ferro- 
^^nide  of  potassium  or  of  eulj^ide  of  ammonium.  If  the  gas  which 
is  given  otf  diuing  the  solution  be  made  to  come  in  contact  with  paper 
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wet  with  test-solution  of  nitrate  of  silver,  no  brown  or  black  stain  ahould 
be  prudiiee'l  on  the  paper  (absence  of  areenic).  On  adding  water  of 
ammonia  to  a  colorless  solution  of  the  metal  in  diluted  sulphuric  acid, 
a  white  precipitate  is  produced  which  ehould  be  soluble  in  excess  of 
\vater  of  ammonia,  yielding  a  colorless  liquid  (absence  of  more  than 
traces  of  lead,  iron,  and  oopper). 

^mci  Acetas,  U.  S.  P.     {Aedale  of  Zinc.     Zn(C4HA)j3H,0  =  236.9.) 

Acetate  of  zinc  should  be  kept  in  well-stopped  bottles. 

It  may  be  procured  in  either  of  the  following  ways :  1.  By  dissolving 
oxide  of  zinc  in  acetic  acid,  and  crystallizing  tlie  saturated  solution. 
2.  By  double  decomposition  bctvreen  a  solution  of  sulphate  of  zinc  and 
a  solution  of  acetate  of  lead.  8.  Granulated  zinc,  .^ix,  is  added  to  a 
solution  of  5xij  of  acetate  of  lead  in  ^\'ater  Oiij,  and  agitated  occasionally 
till  no  precipitate  is  formed  on  the  addition  of  iodide  of  potassium.  The 
familiar  experiment  of  forming  the  "  zinc,"  or  lead-tree,  leaves  this  salt 
in  solution.  In  concentrating  the  solution  to  one-fifth  its  bulk,  previ- 
ously to  crj'stallizing,  a  little  of  the  acetic  acid  b  apt  to  be  dissipated, 
and  should  be  replared  by  dropping  in  a  small  excess  of  the  acid. 

Should  the  crystals  be  discoloretl  they  should  be  dissolved,  the  solution 
heated  to  ebullition,  and  succesive  i>ortions  of  freshly  precipitated  car- 
bonate of  zinc  dropped  in  until  the  liquid  filters  colorless ;  it  may  then 
be  acidulated  with  acetic  acid  and  agnm  set  aside  to  crystallize. 

When  carefully  erj-stallized,  it  is  in  the  form  of  very  handsome 
pearly  or  silky  hexagonal  crystals,  which  effloresce  in  a  dry  air.  As 
founa  in  commerce,  it  is  sometimes  in  white  micaceous  sailes;  veiy 
soluble  in  water,  moderately  soluble  in  alcohol,  and  has  an  astringent 
metallic  taste.  "When  heatetl,  it  fuses  and  gives  out  an  inflammable 
vapor,  having  the  odor  of  acetic  acid ;  the  mineral  acids  decompose  it 
with  the  liberation  of  acetic  acid  vapors. 

It  is  useil  as  a  topical  remedy,  in  the  form  of  collyrium,  in  ophthalmia, 
and  as  an  injection  in  gonorrhtea,  gleet,  leucorrhoea,  etc. 

Soft,  white,  micaceou.s  or  pearly,  six-sided  tablets  or  scales,  somewhat 
efflorescent  in  dry  air,  having  a  faintly  acetous  odor,  a  shaq),  metallic 
taste,  and  a  slightlv  acid  reaction.  Soluble  in  3  parts  of  water,  and  in 
30  parts  of  alcohol  at  15°  C.  (59"  F.) ;  in  1.5  part  of  boiling  water, 
and  in  3  parts  of  boiling  alcohol.  When  strongly  heated,  the  salt  melts, 
and,  at  a  higher  temperature,  it  is  decomposed  with  evolutioa  of  acetous 
vapors,  a  residue  of  oxide  of  zinc  being  finally  left.  The  aqueous  solu- 
tion of  the  salt  yields  a  white  precipitate  with  test^-solution  of  fertocy- 
anide  of  potassium  or  of  sulphide  of  ammonium.  On  heating  the  salt 
with  sulphuric  acid,  acetoas  vajxirs  are  evolved. 

The  aqueous  solution,  acidulated  with  hydrochloric  acid,  should  yield 
no  dark-colored  precipitate  with  hydrosulphuric  aeid  (absence  of  lead, 
copper).  On  adding  test-solution  of  carbonate  of  ammonium  to  the 
aqueous  solution,  a  ^^ite  precipitate  is  produced  which  should  be  wholly 
soluble  in  an  excess  of  the  reageut  (absence  of  iron,  aluminium,  and  most 
alkaline  earths).  On  completely  |)re<ripitating  the  zinc  from  this  alkaline 
solution  by  sulphide  of  ammonium,  the  filtrate  shouki  leave  no  fixed 
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residue  on  evaporation  and  gentle  ignition  (salts  of  alkalies  or  alkaline 
earths). 

Zinci  Bromidvm,  U.  S.  P.     {Bromide  of  Zinc.     ZuBr,  =  224.5.) 

Btxtmide  of  zinc  should  be  kept  in  small,  glasa-stoppered  vials. 

This  salt  may  be  prepared  by  dissolving  the  oxide  in  hydrobromic 
acid,  and  evaporating  carefully,  and  stirring  constantly,  till  a  dry,  gran- 
ular powder  remains. 

A  white,  or  nearly  white,  granu%  powder,  very  deliqueseent,  odorless, 
having  a  sharp,  saline,  and  metallic  taste,  and  a  nentral  reaction.  Very 
soluble  in  water  and  in  alcohol.  When  strongly  heated,  it  fut^es,  and, 
at  a  higher  temperature,  it  is  volatilized  with  partial  decompotsttiou. 
The  aqueous  solution  of  the  salt  yields  a  white  precipitate  with  test^ 
solution  of  ferrocjanide  of  potassium  or  of  sulphide  of  ammonium.  On 
adding  some  disulphide  of  carbon  to  the  aqueous  solution,  then  chlorine 
water,  drop  by  drop,  and  agitating,  tbe  disulphide  will  separate  with  a 
yellow  to  brownish-red  color,  free  from  violet  tiut. 

\Vhen  acidulated  with  hydrochloric  acid,  the  aqneous  solution  should 
yield  no  dark-colored  precipitate  with  liydrosulphuric  aeid  (abeence  of 
lead,  copper).  On  adding  test-solution  of  carbonate  of  ammonium  to 
the  aqueous  solution,  a  white  precipitate  is  produced  which  should  be 
wholly  soluble  in  an  excess  of  the  recent  (absence  of  iron,  aluminium, 
and  moat  alkaline  earths).  On  completely  precipitating  the  zinc  from 
this  alkaline  solution  by  sulphide  of  ammonium,  the  filtrate  should  leave 
no  fixed  residue  on  evaporation  and  gentle  ignition  (salts  of  alkalies  or 
of  alkaline  earths). 

1  gm.  of  the  dry  salt,  when  completely  precipitated  by  nitrate  of 
silver,  yields  1.67  gm.  of  dry  bromide  of  silver. 

Znci  Garbanas  Frcecipitatiia,  XJ.  S.  P.  {Predpitnted  Carbonaie  of  Zinc 
(ZnCO,)^Zn(HO)j=  546.5.) 

Solutions  of  carbonate  of  sodium  and  sulphate  of  zinc,  equal  parts, 
are  mixed  together,  and  double  decomposition  lakes  place ;  sulphate  of 
sodium  is  formed  in  solution,  and  carbonate  of  zinc  is  precipitated  as  a 
white  flocculeot  powder,  resembling  magnesia;  it  sliould  be  frequently 
washed  till  the  washings  are  tasteless ;  the  iwwder  is  dried  by  a  gentle 
heat.  It  must  be  wholly  soluble  in  diluted  adds ;  impurities  are  then 
detected  as  with  oxide.  Chemists  disagree  in  regard  to  its  composition ; 
that  stated  above  agrees  with  some  of  the  best  authorities. 

Uses  same  as  those  of  calamine.  In  the  form  of  the  officinal  cerate, 
it  is  much  used  as  a  dressing  for  bums. 

A  white,  im{ialpable  powder,  permanent  in  the  air,  odorless,  and 
tasteless,  insoluble  m  water  or  alcohol,  but  soluble  in  acids  with  copious 
eflervescence.  When  strongly  heated,  the  salt  loses  water  and  carbonic 
aeid  gas,  and  leaves  a  residue  of  oxide  of  zinc.  On  dissolving  the  salt 
to  saturation  in  diluted  stdphuric  acid,  a  portion  of  the  filtrate,  when 
mixed  with  test-eolution  of  ferrocyanide  of  potassium,  or  of  sulphide 
of  ammonium,  yields  a  white  prec-ipitate. 

Another  portion  of  this  filtrate,  aciduUted  with  hydrochloric  aeid, 
should  not  yield  a  dark-colored  precipitate  with  hydrosulphuric  acid 
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(absence  of  lead,  copper).  Another  portion,  mixed  with  test-«olutioo 
of  carbonate  of  ammonium,  yields  a  white  precipitate  whicii  sliould  be 
wholly  soluble  in  an  excess  of  the  reagent  (alisence  of  iron,  aluminium, 
and  moet  alkaline  earths).  On  completely  precipitating  the  zinc  from 
this  alkaline  solution  by  sulphide  of  ammoniom,  the  filti'at«  should  not 
leave  more  than  a  triflin?  fixed  residue  on  evaporatiou  and  gentle  igni- 
tion (limit  of  8altB  of  alKalies  or  of  alkaline  earths). 

Oalamina.  {Calamine.  Native  Impure  Carbonate  of  Zinc.) 
This  mineral  is  found  abundantly  in  Gennany,  England,  and  the 
United  States.  It  is,  however,  an  recently  procured,  very  impure,  and 
seldom  contains  a  considerable  proportion  of  carbonate  of  zinc.  For  use, 
it  must  be  brought  to  the  condition  of  an  impalpable  powder,  when  it 
constitutes  calamina  prteparakt.  of  the  former  Pharmacopmoji. 

It  is  in  the  form  of  a  pinkish  or  gray  powder,  of  an  earthy  appear- 
ance. It  should  be  almost  entirely  soluble  in  sulphuric  acid,  and  the 
precipitate  thrown  down  by  ammonia  and  potassa  Mould  he  redissolved 
fay  these  reagents.  The  calcination  of  calamine  drives  off  a  quantity 
of  CO,  and  vrater,  so  that  little  remains  except  oxide  of  zinc  and  earthy 
impurities.  The  precipitated  carbonate,  or  oxide  of  zinc,  may  be  sub- 
stituted with  advatatage. 

It  is  only  used  externally  as  a  dusting-powder  and  exsiccant,  or  in  the 
form  of  a  oerate,  «s  a  mild  astringent. 

Bnci  Chloridum,  U.  S.  P.     {Chloride  of  Zinc.     ZnCl,  =  135.7.) 

Chloride  of  zinc  should  be  kept  in  small,  glasa-stoppered  vials. 

This  was  directed  to  be  prepared  by  e\-aporating  the  solution  of 
chloride  of  zinc  to  drvness  and  granulating,  or  melting,  and  pouring 
upon  a  flat  stone.  Wden  completely  cold  break  into  small  pieces  and 
ke^  in  small  vials. 

The  final  eoncentratioD  of  the  liquid  requires  care,  as,  by  pushing  the 
heat  too  far,  the  chloride  is  decomposed,  and  contains  a  portion  of  insol- 
uble subchloride  or  oxide ;  ou  the  other  baud,  care  must  be  taken  to 
free  it  entirely  of  water,  otherwise  it  will  not  harden  into  solid  and  di^- 
masses.  The  proper  point  is  ascertained  by  dipping  into  it  a  glass  rod, 
on  which  it  should  thicken  into  a  hard,  dry  condition.  The  mass,  in  its 
fused  condition,  is  poured  on  to  a  dry  marble  slab,  and,  when  nearly 
cool,  is  btx>keu  into  fn^uents,  and  put  immediately  into  dr}-  salt-mouth 
bottles,  usually  of  ^  capacity. 

A  mixture  of  chloride,  with  a  sufficient  quantity  of  oxide  of  zinc, 
forms  a  good  filling  for  t^th,  becoming  verj'  hard  by  time. 

It  is  used  as  a  powerful  escharotic,  and  as  a  remedy  for  tootliache.  In 
solution,  it  is  an  antiseptic,  especially  adapted  to  dissecting-room  pur- 
poses ;  it  is  convenient  to  employ  a  soUition  of  zinc  iu  muriatic  acid, 
without  either  purifying  or  concentrating  it. 

The  following  solution  is  a  good  antiseptic  for  this  purpose : — 

Take  of  Zinc Am.  iv. 

Hydrochloric  acid fliie.  iv  or  q.  s. 

Water IS  pints. 
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Dissolve,  avoiding  excess  of  acid.  The  solution  contains  about  1 
part  of  chloride  of  zinc  in  12, 

A  white,  ciystalline  powder,  or  white,  opaque  pieces,  very  deliquescent, 
odorless,  having  a  very  caustic,  saline  and  metallic  taste,  and  an  acid 
reaction.  The  salt  is  very  soluble  in  water  and  in  alcohol,  forming  a 
clear  or  only  faintly  opalescent  liquid.  This  opalescence  should  be 
removed  by  the  addition  of  a  few  tlrope  of  hydrochloric  acid.  When 
heated  to  about  116°  C.  (239°  F.),  the  salt  melts,  yielding  a  clear  liquid, 
which,  on  cooling,  congeals  to  a  white  or  gra)Tsh-white  solid.  At  a 
higher  temperature  it  is  partially  volatilized  arid  decomposed.  The 
aqueous  solution  yields  a  white  precipitate  with  test-solution  of  ferrocy- 
anide  of  potassium,  or  of  sulphide  of  ammonium,  or  of  nitrate  of  silver. 

Tlie  aqueous  solution  of  the  salt  should  be  miscible  with  alcohol  with- 
out precipitation  (absence  of  basic  salt).  When  acidulated  with  hydro- 
chloric acid,  it  should  yield  no  dark-colored  precipibite  with  hydroeul- 
phuric  acid  (absence  of  lead,  copper).  On  adding  teat-solution  of 
carlwnate  of  ammonium  to  the  aqueous  solution,  a  white  precipitate  is 
produced  which  should  be  wholly  soluble  in  an  excess  of  the  reagent 
(alisence  of  iron,  cadmium,  lead,  aluminium,  and  most  alkaline  earths). 
On  completely  precipitating  the  zinc  from  this  alkaline  solution  by  sul- 
phide of  ammonium,  the  filtrate  should  leave  no  fixed  residue  on  evap- 
oration and  gentle  ignition  (salts  of  alkalies  or  of  alkaline  earths). 

iigiMw  Zhtd  Chhridi,  U.  S,  P.     {SohUion  of  Chloride  of  Zinc.) 

An  aqueous  solution  of  chloride  of  zinc  [ZnClj  =  135.9],  containing 
about  50  per  cent,  of  the  salt. 

ZiaCj  grftnuUted,  two  hundred  and  forty  parts  ....      240 

Nitric  acid,  twelve  parts 12 

Precipitated  caj-bonate  of  zinc,  twelve  parts      ....        12 

Hydrochloric  acid, 

Distilled  water,  each,  a  sufficient  quantity. 

To  make  one  thousand  parte 1000 

To  the  zinc,  contained  in  a  gla.ss  or  porcelain  vessel,  add,  gradually, 
enough  hydrodiloric  acid  to  dissolve  it;  then  strain  the  solution,  add 
the  nitric  acid,  evaporated  to  dryness,  and  bring  the  dry  mass  to  fusion. 
Let  it  cool,  dissolve  it  in  150  jarts  of  distilled  water,  add  the  precipi- 
tated carbonate  of  zinc,  and  agitate  the  mixture  occasionally  during 
t\venty-f«ur  hours.  Finally,  filter  through  white  filtering-paper  free 
from  iron,  and  pass  enough  distilled  water  through  the  filter  to  make 
the  product  weigh  1000  parts. 

A  clear,  colorless  liquid,  odorless,  liaving  a  very  astringent  sweetish  taste, 
and  an  acid  reaction ;  sp.  gr.  1 ,555.  It  responds  to  the  reactions  and  tests 
of  au  aqueous  solution  of  chloride  of  zinc  (see  ZinH  ChloHdum\. 

The  above  formula  yields  an  unexceptionable  preparation,  Tiie  use 
of  the  nitric  acid  is  to  oxidize  the  iron.  When,  by  ueating  and  evapo- 
rating to  dryness,  this  impurity  la  converted  into  oxide,  any  ferric  clilo- 
ride  still  remaining  is  then  precipitated  as  carbonate  by  ti'eating  witb 
the  precipitated  carbonate  of  zinc 
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ZtTici  O/anulum.    {Cyanide  of  Zinc.     Zn(CX),^  116.9.) 

Prepared  by  double  decompositioo  between  solutions  of  cyanide  of 
potassium  and  sulphate  of  zinc,  or  by  conducting  gaiseous  hydrocj-anic 
acid  into  a  solution  of  acetate  of  zinc.     The  latter  is  the  better  process. 

It  is  a  brilliant  white  powder,  insoluble  iu  ^I'ater,  soluble  in  dihite 
mineral  acids.  It  is  tasteless  aud  inodorous,  but,  when  triturated,  the 
odor  of  ])ru8sic  acid  is  given  off. 

It  combines  the  properties  of  hydrocyauic  acid  with  those  of  zinc,  and 
has  been  used  in  epilepsy,  chorea,  and  similar  diseases,  in  doses  of  |  to 
1  grain. 

It  is  wholly  soluble  in  muriatic  acid,  precipitated  white  by  carbonate 
of  aniraonium,  dissolved  again  in  an  excess;  and  in  this  aohition  no 
precipitate  is  caused  by  j)hosphate  of  sodium ;  a  white  precipitate  by 
sulphuretted  hydrogen. 

Zinci  Ferroeyanidum.    (Ferrocyanurd  of  Zinc.     ZajFe{CN)g.) 
This  salt  has  sometimes  been  mistaken  for  the  tyanide  of  zinc,  and 

cai-e  is  necessarj-  to  distinguish  them,  as  the  cyanide  is  poisonous  in  the 

medicinal  doses  of  the  feri-ocj-anide.     This  is  prepared  by  precipitating 

sulphate  of  zinc  by  ferroej'anide  of  potassium. 

It  is  a  white  powder,  similar  in  appeai'auce  to  the  former,  but  little 

soluble  in  boiling  muriatic  acid.     It  has  been  used  in  similar  complaints 

in  doc*s  of  2  grains  and  more. 

It  may  be  considered  pure  if  it  is  of  a  purely  white  color,  and  yields 

nothing  to  cold  mm-iatie  acid. 

Zlnci  lodidum,  U.  S.  P.     {Iodide  of  Ziito.     Znl,  =  318.1.) 

Iodi<le  of  zinc  should  be  kept  in  small,  glass-stoppered  vials. 

2  jrarts  iodine,  1  part  ziiie,  and  4  parts  M^ter,  are  digested  until  the 
color  of  iodine  has  disappeared ;  after  filtration,  it  ia  OTiporated  until, 
when  poured  upon  a  cold  slab,  it  hardens ;  a  little  iodine  has  then  been 
expelled. 

It  is  caustic  and  poisonous,  and  used  only  in  aqueous  or  saccharine 
solution,  or  iu  ointments,  containing  gr,  xv  to  xxx  to  the  ounce, 

A  white,  or  nearly  white,  granular  powder,  very  deliquescent,  odor- 
less, havine  a  sharp,  saline,  and  metallic  taste,  and  an  acid  r^iction. 
Very  soluble  in  water  and  in  alcohol.  When  strongly  heated,  it  melts, 
and,  at  a  higher  temperature,  it  is  volatilized  with  partial  decomposition. 
The  aqueous  solution  yields  a  white  precipitate  ^vith  test-solution  of 
ferrocyanide  of  pota.tsium  or  of  sulphide  of  ammonium,  a  yellow  pre- 
cipitate with  test-solution  of  acetate  of  le.id,  and  a  red  one  with  test- 
solution  of  mercuric  chloride. 

The  aqueous  solution  of  the  salt,  when  acidulated  with  hydrochloric 
acid,  should  yield  no  dark-colored  precipitate  with  hydrosulphuric  acid 
(absence  of  lead,  copper^  On  adding  test-solution  of  carbonate  of 
ammonium  to  the  aqueous  solution, awhite  precipitate  is  produced  which 
should  be  wholly  soluble  in  an  excess  of  the  rea^nt  (aosence  of  iron, 
aluminium,  and  most  alkaline  earths).  Ou  completely  precipitating  the 
zinc  from  this  alkaline  solution  by  sulphide  of  ammonium,  the  filtmte 
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should  leave  no  fixed  residue  on  evaporation  and  gentle  ignition  (absence 
of  gaits  of  alkalies  or  of  alkaline  eiu*tlis). 

1  gin.  of  the  diy  salt,  nhen  completely  precipitated  with  nitrate  of 
silver,  yields  1.47  gm.  of  dry  iodide  of  silver. 

2i7Ma  Ladae.     (Ladate  of  Mnc.     Zn(CsH,0,),3H,0.) 

The  lactate  is  prepared  by  dissolving  carbonate  of  zinc  in  lactic  acid, 
or  by  double  decomposition  between  hot  concentrated  solutions  of  lactate 
of  potaasiuio  or  calcium  and  chloride  of  zinc. 

It  crystallizes  in  four-sided  prisms,  of  an  acid  reaction,  and  a  sour 
styptic  taste ;  thev  require  58  parts  of  cold  water  for  solution,  and  are 
nearly  insoluble  m  alcohol. 

It  is  used  in  epilepsy  in  doeee  of  2  grains  three  times  a  day,  gradually 
increasing  the  dose. 

rmci  Oxidum,  U.  S.  P.     {Oxide  of  Zinc.     ZnO  =  80.9.) 

This  is  made  by  exposing  the  precipitated  carbonate  to  a  low  red 
heat,  by  which  CO,  is  driven  off,  and  the  residue  is  the  oxide  of  zinc,  or 
by  the  combustion  of  the  metal  in  a  stoneware  crucible,  collecting  the 
oxide  as  it  ascends,  or  a  hydrate  may  be  obtained  by  precipitating  a 
soluble  salt  with  a  caustic  alkali. 

Oxide  of  zinc  is  a  tonic,  especially  to  the  nervotis  system ;  also  some- 
what astringent ;  used  in  chorea,  epilepsy,  and  neuralgia.  Ixwally,  it 
is  slightly  astringent  and  desiccant,  and  constitutes  an  excellent  applica- 
tion to  excoriated  surfaces,  and  to  chapped  or  cracked  nipples.  Aa 
ointment  of  oxide  of  zinc  is  ofRcinal. 

A  soft,  pale-yellowish,  nearly  white  powder,  permanent  in  the  air, 
odorless  and  tasteless,  insoluble  in  water  or  alcohol,  but  soluble  in  acids 
without  effervescence  (absence  of  carbonate).  When  strongly  heated, 
the  oxide  assumes  a  deep  lemon-yellow  color,  but  turns  nearly  white 
again  on  cooling.  On  dissolving  the  oxide  to  saturation  in  diluted 
sulphuric  acid  and  filtering,  a  portion  of  the  filtrate,  when  mixed  with 
test-solution  of  ferrocyanide  of  potassium  or  sulphide  of  ammonium, 
yields  a  white  precipitate.  Another  portion  of  this  filtrate,  acidulated 
with  hydrochloric  acid,  should  yield  no  dark-colored  precipitate  with 
hydrosulphuric  acid  (absence  of  lead,  copper).  Another  portion,  mixed 
with  test-solution  of  carbonate  of  ammonium,  yields  a  white  precipitate 
which  should  be  wholly  soluble  in  an  excess  of  the  reagent  (absence  of 
iron,  aluminium,  and  most  of  the  alkaline  earths).  On  completely  pre- 
cipitating the  zinc  from  this  alkaline  solution  by  sulphide  of  ammonium, 
the  filtrate  should  not  leave  more  than  a  trifling  fixed  residue  on  evap- 
oration (limit  of  salts  of  alkalies  or  alkaline  eiffths), 

Zinci  Pkcmphidum,  U.  S.  P.     {Phosphide  of  Zinc.      ZdjP,  =  256.7.) 

Phosphide  of  zinc  should  be  kept  in  small,  glase-stoppered  vials. 

This  is  to  be  prepared,  according  to  Proust,  by  passing  a  mixture  of 
phosphide  of  hydr^en  and  nitrt^en  through  a  porcelain  tube,  heated 
to  redness,  containing  a  porcelain  tray  upon  which  is  placed  metallic 
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zinc.  The  nitrogen  is  obtained  by  heating  a  mixture  of  chloride  of 
ammonium  and  nitrate  of  potasaium,  and  the  phosphide  of  liydn^n 
from  phosphide  of  calcium  and  muriatic  acid.  It  is  spougj-  or  crystal- 
liue,  with  vitreous  fracture,  easOy  pulverizable,  and  gives  off  phosphide 
of  hydrt^n  by  contact  with  acids.  The  nitrc^n  counteracts  the 
indamma&ility  of  the  phospide  of  hydrogen  id  the  process. 

Minutely  cr^'stalline,  friable  fragments,  having  a  metallic  lustre  on 
the  fractured  surfaces,  or  a  grayish-black  powder,  perDianent  in  the  air, 
having  a  feint  odor  and  taste  of  phosphonis,  insoluble  in  water  or  aloo- 
hol,  but  completely  soluble  in  nydrochlorie  or  sulphuric  acids  with 
evolution  of  phosphoretted  hydn^n.  \\Tien  strongly  heated,  with 
exclusion  of  air,  the  salt  melts  and  is  completely  volatilized.  If  heated 
for  some  time  in  the  air,  it  is  partially  converted  into  phosphate  of  zinc 
On  dissolving  the  salt  to  saturation  in  diluted  sulphuric  acid,  and  driving 
off  the  phosphoretted  hydr<^n  by  heat,  a  portion  of  the  cold  filtrat^ 
when  mixed  with  test-solution  of  ferrocyanide  of  potassium,  or  of  sul- 
phide of  ammonium,  yields  a  white  precipitate.     Auother  portion  of  the 


nitrate,  acidulated  with  hydrochloric  acid,  should  uot  yield  a  dark- 
colored  precipitate  with  hydrosulplmric  acid  (absence  of  lead,  copper). 

Znd  Sulphas.     (Sulphate  of  Zinc.     ZnSO^.THp  =  286.9.) 

Sulphate  of  zinc  should  be  kept  in  well-stopped  bottles. 

Prepared  by  dissolving  zinc  in  dilute  sulphuric  acid,  evaporating  and 
ciystallizit^.  The  zioc  dissolves  in  the  dilute  acid,  and  displaces  the 
hydn^n  to  form  the  sulphate.  The  reaction  is  represented  thus: 
Z;nj+2H^,=  2HB-|-2ZnSO(. 

Commercial  zinc  usually  contains  traces  of  iron,  and,  occasionally,  of 
arsenic,  lead,  or  copper,  which  metals  are  apt  to  contaminate  the  finished 
salt.  In  the  process  of  the  British  Pharniacopceia,  arsenic,  lead,  and 
copper  are  gotten  rid  of  by  ^itatiou  with  an  excess  of  zinc,  aud  the 
iron  b  changed  to  ferric  sulphate  by  the  addition  of  chlorine  water, 
aud  then  precipitated  by  agitation  with  precipitated  carbonate  of  zinc. 
By  filtering  and  concentrating  the  solution,  pure  sulphate  of  zinc  is 
obtained. 

The  commercial  article  is  largely  prepared  bj'  roasting  blende  or  native 
sulphide  of  zinc  (ZnS),  when  it  is  oxidized  to  sulphate.  By  dissolving 
the  mass  in  water,  and  filtering,  the  crude  salt  is  obtained. 

lu  small  doses,  this  salt  acts  as  an  astringent  and  tonic;  in  large  doees, 
asaquick,  direct  emetic;  externally,  as  a  powerful  astringeut.  It  is  used 
as  a  tonic  chiefly  in  diseases  affecting  the  ner\-oas  system,  and,  when  grad- 
ually increased,  tolerance  soon  bw-omes  established ;  sometimes  it  is  given 
as  an  astringent  in  chronic  pa^iive  discharges.  As  an  emetic,  it  is  used 
when  the  rapid  emj)tying  of  the  stomach  is  desired  without  tlie  produc- 
tion of  much  depression,  as  in  narcotic  jxtisoning.  Externally,  in  solu- 
tions of  different  strengths,  it  is  employed  as  a  lotion  or  injection,  in 
ophthalmia,  gleet,  eto. 

Dose,  gr.  ss  to  ij,  in  pill ;  as  an  emetic,  gr.  x.  The  strength  of  a  solu- 
tion for  external  employment  may  be  from  gr.  j  to  x  to  f^j- 

Small,  colorless,  riglit-rhomhic  2>risms,  or  acicular  needles,  slowly 
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efflorescing  in  dry  air,  odorless,  having  a  sharp,  saline,  nauseous  and  me- 
tallic taste,  and  an  acid  reaction.  Soluble  in  0.6  pail;  of  water  at  15°  C. 
(.59°  F.),  and  in  0.3  part  of  boiling  water;  insoluble  in  alcohol.  When 
strongly  heated,  the  salt  melts,  gradually  loeeu  water,  and,  at  a  higher 
temperature,  it  is  decomposed  with  evolution  of  sulphurous  vapors. 
The  aqueous  solution  of  the  salt  yields  a  white  precipitate  with  test- 
solution  of  ferrocyanide  of  potassium,  or  of  sulphide  of  ammouiuiu,  or 
of  chloride  of  barium. 

A  1  per  cent  aqueous  solution  of  the  salt,  acidulated  with  nitric  acid, 
should  not  be  rendered  turbid  by  test-solution  o(  nitrate  of  silver  (absence 
of 'chloride).  The  aqueous  solution,  acidulated  with  hydrochloric  acid, 
should  yield  no  dark-colored  precipitate  with  hydrosulphurie  acid  (absence 
of  lead,  copper).  On  adding  test-solution  of  carbonate  of  ammonium  to 
an  aqiieous  solution  of  the  salt,  a  white  precipitate  ia  produced  which 
should  be  wholly  soluble  iu  an  excess  of  the  reagent  (absence  of  iron, 
aluminium,  and  moat  alkaline  earths).  On  completely  precipitating  the 
zinc  from  this  alkaline  solution  by  sulphide  of  ammODium,  the  filtrate 
should  leave  no  fixed  residue  on  evaporation  and  gentle  ignition  (salts 
of  alkalies  or  of  alkaline  earths). 

Zinci  Sulj>ho-Carbola«.     {Siilpko-Carbolate  of  Zinc    Zincum 
Sulfophenolicum,  P.  G.     Zn(CgH,SO0,8H,O.> 

Sulpho-carbolate  of  zinc  is  prepared  by  saturating  sulpho-carbolic  acid 
with  fi-eshly  precipitated  carbonate  or  oxide  and  crystallizing,  or  by 
(leoomposing  the  corresponding  barium  salt  with  zinc  sulphate.  It  is 
found  in  nearly  colorless  flattened  prisma.  It  should  be  free  from  any 
o<]or  and  entirely  soluble  in  water  and  alcohol,  and  should  produce  no 
precipitate  with  solution  of  liarium  chloride  (absence  of  sulphuric  acid). 

It  has  been  used  extenially  in  weak  solutions  in  ophthalmic  practice 
and  in  treatment  of  gonorrlitea,  leucorrhoea,  etc.,  and  internally  asa  sub- 
stitute for  carbolic  acid. 

Zinci  Valenanas,  U.  8.  P.     (  Vai&nanate  of  Zinc 
Zn(C,H,Oj),.HjO  =  284.9). 

Valerianate  of  zinc  should  be  kept  in  small,  well-stopped  vials. 

Prepared  by  decomposing  2  troyounoes  and  7  drachms  of  sulphate- 
of  ziuc  with  2J  troyounces  of  valerianate  of  sodium  in  solution  at 
212°  F.  On  evaporation,  crv-stals  of  the  valerianate  collect  on  the  sur- 
face, and  are  skimmed  off,  washed  ivith  cold  water  to  separate  adhering 
sulphate  of  sodium,  and  dried ;  a  second  e^'aporation  secures  a  second 
cr<)p  of  crj'stals. 

The  salt  may  likewise  be  prepared  by  adding  oxide  of  zinc  in  slight 
excess  to  valenanic  acid  and  water. 

It  is  a  good  deal  prescribed,  perhaps  as  much  so  as  any  other  salt  of 
valerianic  acid,  being  adapted  to  a  variety  of  nervous  airections.  Dose, 
gr.  J  to  ij  in  pill,  repeat  at  intervals. 

Soft,  white,  pearly  scales,  permanent  in  the  air,  having  a  faint  odor 
of  valerianic  acid,  a  sweet,  afterward  styptic  and  metallic  taste,  and  an 
acid  reaction.     Soluble  in  100  parts  of  water  and  in  40  parts  of  alcohol 
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at  15°  C.  (59°  F.),  both  eolntions  becoming  turbid  on  boiling,  ^^Tien 
heated,  the  aalt  meltt ;  at  a  higher  temperature  it  gives  off  white,  inflam- 
mable vapore,  and  finally  leaves  a  residue  of  oxide  of  zinc.  The  silt 
b  completely  dissolved  by  an  excess  of  water  of  ammonia,  and  on  add- 
ing test-eolution  of  sulphide  of  ammonium  to  this  eolutioD,  a  white 
precipitate  ie  produced.  The  filtrate  should  leave  no  fixed  residue  on 
evaporation  {absence  of  salts  of  alkalies  and  alkaline  earths). 

On  mixing  a  cold,  concentrated  solution  of  the  salt  and  a  similar  one 
of  acetate  of  copj)er,  no  turbidity  or  precipitate  should  be  produced  in 
tlie  mixture  (aieence  of  butyrate).  On  moistening  1  gm.  of  the  salt 
with  nitric  acid,  evaporating  to  dryness,  again  moistening  with  uiiric 
acid,  drj'ing  and  igniting,  a  residue  will  Be  left  which  should  wei^h 
0.283  gm. 

5th  Group  of  Dyad  Metals.    Cadmium.    Cd  =  111.8. 

Cadmium  is  a  rare  metal  which  usually  accompanies  the  zinc  ores;  it 
was  discovered  in  1817  as  an  impurity  in  medicinal  preparations  of  zinc. 
It  has  a  white  tin  color,  a  high  metallic  lustre,  is  very  malleable,  and 
oxidizes  slowly  in  the  air;  its  specific  gravity  is  8.6.  Its  saltji  are 
isomorphous  with  the  corresponding  salts  of  zinc.  Its  compound  with 
oxygen  is  oxide  .of  cadmium,  CdO  =  127.8. 

Testa  for  Cadmium. — Sulphuretted  hydrc^n  and  sulphuret  of  am- 
monium cause  a  bright  yellow  precipitate,  insoluble  in  an  excess ;  am- 
monia a  white  precipitate,  easily  soluble  in  excess;  potassa  and  the 
alkaline  carlxinates  a  white  insoluble  jirecipitate ;  zinc  precipitates  the 
metal.  The  compounds  of  cadmium  when  mixed  with  oxalate  of  potas- 
sium and  exposed  to  the  in'fier  flame  of  the  blowpiiie,  produce  a  bro«Ti- 
ish-yellow  incrustation  without  any  metallic  globules. 

Preparatioss  of  Cadmium. 


Cadmii  lodldum,  Br.  P.     {Iodide  of  Qidmiiim.     Cdl,  =  365.) 
This  salt  has  been  proposed  as  a  substitute  for  iodide  of  lead,  the 
intense  yellow  color  of  wliich  is  sometimes  objectionable  as  liable  to 
discolor  the  skin. 

It  is  prepared  by  digesting  iodine  with  granulated  cadmium  under 
water,  and  evaporating  the  solution,  when  the  salt  crystallizes  in  color- 
less micaceous  tabular  crj-stals,  soluble  in  alcohol  and  water,  and  fusible 
on  the  application  of  heat.     It  is  exten-sively  used  in  photography. 

C.  S.  Heinitsh,  of  Laucaster,  proposes  an  ointment  containing  S^  of 
the  salt  to  Sj  of  lard,  perfumed  with  oil  of  neroli.  He  triturates  the 
ioilide  with  20  droiB  of  ether  till  in  fine  powder,  then  mixes  with  the 
lard. 

Gidmii  Sulphas.     {Sufphate  of  Cadmium.     CdSO,-h4HjO  =  279.8.) 

The  metal  cadmium  is  dissolved  in  nitric  acid  diluted  with  an  equal 

bulk  of  water,  by  tlie  aid  of  heat ;  carbonate  of  sodium  is  then  added 
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(3  parts  to  2  of  the  H!N'0,  uaed^,  which  precipitates  the  carbonate  of 
cachnium ;  this  is  washed  until  tne  water  passes  tasteless,  and  dii^solved 
in  sulphuric  acid  diluted  with  water;  it  is  then  evaporated  and  set  aside 
to  crystallize. 

Sulphate  of  cadmium  is  in  colorless,  prismatic  crystals,  efflorescent  in 
the  air,  and  very  soluble  in  water.  Ite  solution,  even  when  rendered 
decidedly  acid,  yields,  ou  the  addition  of  hydrosulphate  of  ammonium, 
a  yellow  precipitate,  insoluble  in  an  excess  of  the  precipitant. 

It  is  used  almost  exclusively  in  nervous  and  inflanunatorj-  diseases 
of  the  eye  and  ear,  in  solutions  containing  a  grain  to  an  ounce  or  two 
of  rose-water ;  for  injections  in  the  ear,  somen^t  stronger ;  or  in  ovni~ 
mmls,  about  five  grains  to  a  drachm  of  ointment. 


6th  Group  op  Dyad  Metai^.     Copper  asd  its  Preparations. 
Cuprum.    (CbppCT-.     Cu  =  63.2.)     Sp.  gr.  8.9. 

The  properties  of  metallic  copper  are  generally  familiar;  it  is  found 
native  in  large  maeses  near  the  shores  of  Lake  Superior,  whence  the 
United  States  are  chiefly  supplied.  It  furnishes,  by  oxidation  and  com- 
bination with  acids,  some  important  medicines,  which  are  abo,  in  exces- 
sive doses,  corrosive  poieonsi  The  best  antidote  is  white  of  e^,  milk, 
or  other  bland  liquid ;  magnesia  will  aid  in  the  case  of  sulphate,  by 
decomposing  that  salt.  Copper  is  apt  to  contaminate  stewed  fruit,  from 
the  use  of  copper  vessels  in  their  preparation ;  it  may  be  defected  by 
immersing  a  clean  spatula  in  the  suspected  liquid,  whim  de[H]8its  a  film 
of  metallic  copper. 

Efadions. — ^The  presence  of  copper  is  also  detected  by  the  following 
reactions: 

Potassa  causes  a  blue  precipitate,  and  its  carbonate  a  pale  green,  soluble 
in  an  excess  of  the  precipitant  in  the  presence  of  some  organic  bodies. 
If  grape-sugar  is  present  the  clear  solution  on  boiling  precipitates  red 
suboxide  of  copper. 

Ammonia  precipitates  them  greenish,  an  excess  redissolves  the  pre- 
cipitate with  a  beautiful  blue  color. 

Sulphuretted  hydrogen  and  sulphuret  of  ammonium  produce  a  black 
or  deep  brown  precipitate,  soluble  in  HNOj. 

Iodide  of  potassium  causes  a  white  precipitate  of  Culj ;  free  iodine  is 
liberated  at  the  same  time. 

Ferrocyanide  of  potassium  causes  a  brown-red  precipitate  soluble  in 
alkalies. 

Cupri  acetas,  Cn(C,lW),),H,0.    DUtilled  verdigris ;  crrMala,  neutral  acetate. 
Cupri  carbonas,  CuCO.-t-CuH,0-     Pale  green  color.     Itoee,  gr.  v. 
Cupri  chloridom,  CuCl,2H,0.    Gre«n  soluble  needles.    Doe«,  t^  '<'  i  f- 
Cupri  nitras,  Cu(KOi)r^II,0.     Blue  deliqueetent  crjBlals.     Dose,  J  io\  gr. 
Cupri  oiidum,  CuO.     Black  color.     Dose,  i  to  1  Rr, 

Cupri  Bobacetas,  Cu,0(C,H,0,),+6HiO.    Verdigris ;  amorphous  greeo  miisses.    Exter- 
nally. 
Cupri  Bulphtts,  CuS0(+5H,0.     Blue  vitriol.     Dose,  Ionic,  J  gr.,  emetic,  gr.  v. 
Cupnim  aluminialuin.     Lapis  ilivlmw. 
Cuprum  ajnmoniatum,  CuS0i4(NHj|.H,0. 
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CupHAodm,\J.S.P.  (Acetate of  Copper.  Cu(C,HsO,)j-H,0  =  199.2.) 
The  neutral  acetate  is  prepared  by  disaolving  the  impure  subacetate 
in  dilute  acetic  acid  and  e%'aporatiDg  to  crystallization.  It  is  met  with 
in  commerce  under  the  name  of  dietided  verdigria.  Rademacher  uses  a 
tincture  of  this  salt  prepared  by  double  decomposition  from  3  ounces 
sulphate  of  copper,  and  3}  ounces  acetate  of  lead,  to  30  ounces  (weight) 
diluted  alcohol.     But  it  is  scarcely  ever  prescribed. 

Deep  green,  prismatic  crystals,  jielding  a  bright  green  powder, 
efflorescent  on  exposure  to  air,  odorless,  having  a  nauseating,  metallic 
taste  and  an  acid  reaction.  Soluble  in  15  parts  of  water,  and  in  135 
parts  of  alcohol  at  15°  C.  (59"  F,),  in  5  parts  of  boiling  water  and  in 
14  parts  of  boiling  alcohol.  When  heated  above  100°  C.  (212°  F.),  the 
salt  loses  its  water  of  crystallization,  and  at  a  temperature  above  200"  G. 
(392°  F.)  it  is  gradually  decomposed.  The  aqueous  solution  of  the 
salt  has  a  bluish-green  color,  which  is  rendered  deep  blue  by  an  exce*« 
of  ammonia.  On  heating  the  salt  with  sulphuric  acid,  acetous  vapors 
are  evolved. 

If  the  aqueous  solution  of  the  salt  be  treated  with  hydroeulphuric 
acid  until  ail  the  copper  is  precipitated,  the  filtrate  should  leave  no  residue 
on  evaporation  (alkalies,  alkaline  earths,  and  iron).  If  the  aqueous  solu- 
tion be  heated  to  boiling  with  solution  of  soda  in  excess,  it  yields  a 
filtrate  which  should  not  be  clouded  by  hydrosulphuric  acid  (absence  of 
lead,  zinc). 

Cupri  CarbonoK.     (Hydrated  Subcarbonate  of  Copper. 
CuCX>j+CuHA  =  220.4.)    {Wneral  areen.) 
Sulphate  of  copper  is  precipitated  by  carbonate  of  sodium ;  the  pre- 
cipitate is  a  pale  green  tasteless  powder,  which  is  to  be  washed  and  drietl 
at  a  moderate  temperature. 

It  has  been  used  in  neuralgia  in  doses  amounting  to  about  1  drachm  (?) 
in  twenty-four  hours. 

It  is  wholly  soluble  in  muriatic  acid ;  the  solution  yields  no  precipitate 
with  chloride  of  barium. 

Cupri  CMoridum.     CaCIj2H,0  =  170. 

Muriatic  acid  dissolves  oxide  or  carbonate  of  copper ;  the  solution  by 
evaporation  yields  green  needles,  which  are  easily  soluble  in  alcohol  and 
water. 

It  has  been  occasionally  used  ss  a  powerful  alterative  in  doses  com- 
mencing with  TB  grain. 

Cupri  Nitras.     Cu2XO,+3H,0  =  241.2. 

Xitrate  of  copper  is  obtained  by  dissolving  copper,  its  oxide  or  car- 
bonate, in  nitric  acid,  and  evaporating  to  crystallization,  when  it  crystal- 
lizes in  deep  blue  prisms,  which  are  deliquescent  and  soluble  in  alcohol. 
Dissolved  in  mucilaginous  liquids  it  has  been  given  in  doses  of  ^ 
grain  ;  it  is  used  locally  as  an  injection  in  gonorrhcea  and  similar  com- 
plaints.    In  substance  or  in  concentrated  solution  it  has  been  employed 
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as  a  caustic  in  ulcerated  throat,  in  syphilis,  etc, ;  from  the  deliquescent 
nature  of  the  salt,  care  is  necessary  to  prevent  ite  spreading. 

The  solution  yields  no  precipitate  with  nitrate  of  barium  (H^SOJ, 
nitrate  of  silver  (HOI),  sulphuric  or  muriatic  acids  (lead,  etc.). 

Cupn  Oxidum.     CuO=  79.2. 

If  the  carbouate  or  the  uitrate  of  copper  is  heated  to  redness,  until  it 
ceases  to  lose  weight,  the  salt  is  converted  into  the  protoxide,  which  is 
of  a  fine  black  color. 

This  oxide,  which  is  also  much  employed  in  elementary  oi^anic  anal- 
ysis, has  been  recommended  in  preference  to  the  carbonate  in  doses  of  J 
to  1  grain  three  or  four  times  a  day,  and  for  indurated  glands,  in  oint^- 
mente  containing  1  drachm  to  the  ounce. 

It  is  wholly  soluble  in  dilute  muriatic  acid,  and  the  solution,  after  pre- 
cipitating the  copper  by  sulphuretted  hydrogen,  and  filtering,  leaves  no 
residue  on  evaporation. 

Cupri  Subacdae.    {JErugo.    Impure  SuinceUde  of  Copper,     Verdiffris.) 

Alade  by  exposing  copper  plates  to  the  action  of  the  fermentii^  refuse 
of  the  wine-press,  or  to  pyroligneous  acid,  when  this  salt  forms  on  the 
surface. 

It  is  obtained  in  powder,  or  amorphous  masses,  or  consisting  of  veiy 
minute  crystals,  of  variable  color,  with  a  peculiar  metallic  odor,  and 
styptic  metallic  taste.  It  is  resolved  by  water  into  a  soluble  neutral 
acetate  and  insoluble  tris-acetate.  When  treated  with  sulphuric  acid,  it 
gives  off"  acetic  acid  fumes ;  from  the  solution,  ammonia  precipitates  the 
oxide,  but  redissolvea  it  when  in  excess. 

Verdigris,  as  it  occurs  in  commerce,  is  of  variable  composition  and 
shade  of  color.  The  light  green  appears  to  be  a  mixture  of  various 
basic  salts,  while  that  of  a  greenish-blue  color  has  the  composition 
Cnj02Ac-(-6H,0  (Berzelius),  It  is  used  exclusively  in  the  shape  of 
ointment. 

Verdigris  ought  to  be  nearly  soluble  in  dilute  acetic  acid,  and  the 
solution,  if  precipitated  by  ammonia,  must  be  wholly  taken  up  by  the 
excess  of  it 

Cupri  Sulphas,  \J.S.  P.    {Sulphate  of  Copper.    CuSO,.5H,0  =  249.2.) 

Four  methods  are  in  use  for  obtaining  this  salt.  1st.  By  evaporating 
the  waters  which  flow  through  copper  mines,  and  which  hold  it  in  eolu- 
tioii.  2d.  Eoasting  copper  pyrites,  lixiviating  the  residuum  to  dissolve 
the  sulphate,  and  evaporating  so  as  to  obtain  ciystals.  The  S  of  the 
jnrites  abstracts  O  from  the  air,  and  becomes  SOj,  and  the  Cu,  uniting, 
forms  sulphate  of  copper.  3(1.  Another  mode  is  to  sprinkle  plates  of 
copper  with  sulphur,  which  are  next  heated  to  redness  and  plunged  into 
water.  The  sheets  are  entirely  corroded;  a  sulphuret  is  formed,  which, 
by  the  action  of  heat  and  air,  gradually  passes  into  a  sulphate ;  this  is 
dissolved  in  water,  and  crystals  obtained  by  evaporation.  4th.  By  dis- 
solving the  scales,  obtained  in  the  process  of  annealing  sheet  copper,  in 
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diluted  sulphuric  acid,  evaporattug,  and  ciystalliziiiff.  The  impurities 
contained  in  it,  when  in  crv'stab,  seldom  aifect  its  value  aa  a  meaicine. 

Sulphate  of  copper  is  much  used  as  a  tonic  and  astringent  (do%,  gr.  \ 
to  gr.  J),  and  as  a  prompt  and  powerful  emetic  in  5-grain  doses ;  as  an 
injection  in  goDorrn<Ba,  etc.,  it  is  dissolved  in  water  in  the  proportion  of 
2  to  8  grains  to  f  i^.  A  crystal,  polished  by  trituistion  on  a  damp  cloth, 
is  applied  as  au  astringent  to  inflamed  or  granulated  eyelids,  and  to  the 
troublesome  ulceration  of  the  mouth  which  is  so  common.  This  method 
of  modifying  the  shape  and  sm-face  of  this  cirstal  is  quite  preferable 
to  scraping  it  with  a  knife.  The  crystals,  deprived  of  their  water 
of  crystallization  by  drying,  are  used  to  detect  water  in  alcoholic  solu- 
tions ;  the  slightest  trace  of  water  giving  a  blue  color  to  the  cupreous 
powder. 

Large,  translucent,  deep  blue,  triclinic  crystals,  highly  efflorescent, 
odorless,  having  a  nauseous,  metallic  taste,  and  an  acid  reaction.  Solu- 
ble in  2.6  parts  of  water  at  15°  C,  in  0.5  part  of  boiling  water,  and 
insoluble  in  alcohol.  When  heated  to  100°  C.  {212°  F.),  the  salt  grad- 
ually loses  28,9  per  cent,  of  its  weight.  At  a  temperature  of  about  230° 
C  (446°  F.),  it  becomes  anhydrous,  and  at  a  red  heat  it  is  decomposed, 
evolvbg  sulphurous  vapors,  and  finally  leaving  black  cupric  oxide. 
The  aqueous  solution  of  the  salt  has  a  pale  blue  color,  which  is  rendered 
deep  blue  by  an  excess  of  ammonia.  With  test-solution  of  chloride  of 
barium  it  yields  a  white  precipitate  insoluble  in  hydrochloric  acid. 

If  a  little  hydrochloric  and  some  diluted  sulphuric  acid  be  added  to 
a  6  per  cent,  aqueous  solution  of  the  salt,  and  this  be  treated  with  hydro- 
eulphuric  acid  until  the  copper  is  completely  precipitated,  the  filtrate 
should  leave  no  residue  on  evaporation  (foreign  metals,  alkalies,  and 
alkaline  earths). 

Cupnim  Alumiiwium.    {Lapis  Divinua.    Lapis  Ophihahaicua  St.  I've*.) 

The  European  Pkarmacopceiax  have  a  preparation  under  this  name 
and  synonyms,  and  the  Pru>teian  Pharmacopceia  directs  sulphate  of 
copper,  nitrate  of  potassium,  and  alum,  of  each  2  ounces,  to  be  fused  by 
a  moderate  heat  in  a  copper  or  earthen  vessel,  and  after  mixing  in  1 
drachm  po^vdered  camphor,  the  mass  is  poured  out  upon  a  cold  slab, 
and  kept  in  well-stoppered  bottles.  It  is  used  externally,  frequently  in 
solution  as  an  astringent  eye-wash. 

Ctiprum  Ammoniatum.     {Avimoniaied  Gnmer.    Ammonio-Sulphate  of 
Copper.    CuSO„H,0,-i>'Hj  =  245.2.) 

Sulphate  of  copper,  J  troyonnce,  and  carbonate  of  ammoninm,  6 
drachms,  are  rubbed  together  in  a  glass  mortar  until  effer\'escenoe  ceases ; 
the  ammoniated  copper  is  wrapped  in  bibulous  paper,  and  dried  with  a 
gentle  heat.  When  thus  rubl>ea  together,  these  salts  give  out  part  of 
their  water  of  crystallization,  by  which  the  mixture  beromes  raoist,  and, 
at  the  same  time,  a  portion  of  the  carbouic  acid  of  the  sesquicarbonate 
escapes,  producing  effervescence,  and  the  compound  assumes  a  deep  azure 
blue  color ;  it  should  be  kept  in  a  well-stopped  bottle. 
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Its  oompoeition,  as  thus  prepared,  may  be  stated  as  above,  with  a 
variable  escese  of  carbooate  of  ammonium,  A  salt  of  the  above  com- 
position is  obtained  in  beautiful  blue  ciystals  from  a  solution  of  sulphate 
of  copper,  precipitated  and  redisaolved  by  ammonia ;  if  alcohol  b  poured 
over  the  sur&ce  and  set  aside,  the  water  is  gradually  abstracted  or  the 
alcohol,  and  the  salt  crystallizes. 

It  may  be  considered  pure  if  it  has  the  proper  color,  and  dissolves  in 
twice  its  weight  of  water  without  residue. 

Ammouiated  copper  is  regarded  as  a  tonic  and  antispasmodic.  It  b 
occasionally  prescribed  in  combination  with  asafcetida  in  pill.  Dose, 
J  gr,  repeated. 

7th  Ghoup  of  I>yad  Metais.     Preparations  op  Mebcuhy. 
SyUabua  of  Mercury  Compounds. 


OffldiuU  Name. 


HydraiYirl  ctiloTldam  mlu 
Hjdrazsrri  cjanldum 
Kydtsncyri  lodidum  rubmm 
Hydrvgyii  lodldum  Tlride 
H;dnrgTH  muk       .       . 
Hydnrgyrl  oltntl*  ]iqnor 
Hydmrgyri  oleilum  . 
Mrdniiyri  oxidum  flmvum 
Hydn^syri  oiidum  rubium 
Hydrmiyyri  oxldum  nigrum 
Hydntrgjii  sutaulpbag  a&Tiu 
H^drargTrl  nilphldum  nigrum 
BydnrayTleulpbfdiiinrDbruin 
laaohyamrgTrftteDf  polaEsluiD 
Brnip  of  iodobjdraigyrate  o[ 

Sftup  or  lodohjdraigyrate  of 

poUsdumiiDiltniii 
Syrup  of  lodobydnrgyrale  of 


H?C,H,0, 
HgBr,  . 
Ug,Br,    . 


JHgW 


US 


DtlMptlC 


ItoJgt. 


.Iniyphllta        .iAtolsr. 

Alleratlve  In  iT>-p>llIts  .  '  1  lo  1  gr. 
Allentlre  and  cbolagogue  I  gr.  IJ  to  z 
Eschsrotlc. 
External. 

Eilemal  slL 

External  atlinulaiil. 

Emetic  and  errbiiM. 
Allemtlre. 


A.ll«TBtlTe    . 
Alterative   . 


Hydrargyrum,  U.  S.  P.     {Mercury.     Hg  =  199.7.)     {Qukkslher.) 

A  shining,  silver-white  metal,  liquid  at  temperatures  above  — 40°  C. 
( — 40°  F.),  odorless  and  tasteless,  and  insoKible  in  ordinarj-  solvents, 
but  soluble  in  nitric  acid  without  residue.  Sp.  gr.  13,5.  At  the  com- 
mon temperature  it  volatilizes  very  slowly,  more  rapidly  as  the  temper- 
ature increases,  and  at  350°  C.  {662°  F.)  it  boils,  being  finally  volatilized 
without  residue. 

AVhen  globules  of  mercury  are  dropped  upon  white  paper,  they  should 
roll  about  freely,  retaining  tlieir  globular  form,  and  leaving  uo  streaks 
or  traces.  It  should  be  perfectly  dn,-  and  present  a  bright  surface.  On 
boiling  5  gm.  of  distilled  water  with  5  gm.  of  mercuiy,  and  4.5  gm.  of 
hyposulphite  of  sodium,  in  a  test-tube,  for  about  one  minute,  the  niercuiy 
should  not  lose  its  lustre,  and  should  not  acquire  more  than  a  slightly 
yellowish  shade  (absence  of  more  tlian  slight  traces,  of  foreign  metals). 
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Iq  the  two  classes  of  salts  formed  by  the  suboxide  (protoxide)  and 
peroxide  (deutoxide)  of  mercury,  these  oxides  are  realized  in  the 
following  way  :— 

Testa  for  the  Protoxide,  now  termed  Mercurous  OxuU. — Sulphuretted 
hydn^n  and  sulphuret  of  ammonium  cause  a  black  precipitate,  ioeoluble 
in  diluted  acids ;  alkalies  cause  a  black  precipitate  ;  muriatic  acid  throws 
down  a  white  precipitate  of  calomel ;  iodide  of  potassium  a  greenish- 
yellow,  darkens  by  excess  of  precipitant ;  protocnloride  of  tin  precipi- 
tates the  metallic  mercury. 

Tents  for  thf  Deuioxide  {R&l  Oxide),  note  oaUed  Mercuric  Oxide. — Sul- 
phuretted hydix^n  and  sulphuretoi  ammonium  at  first  produce  a  white 
precipitate,  which  on  the  further  addition  of  the  precipitant  turns  yellow, 
orange,  brown,  and  black  ;  lixed  alkalies,  in  the  absence  of  amniouia, 
cause  a  reddish-brown  precipitate,  which  is  yellow  with  an  excess  of  the 
precipitant ;  the  precipitate  caused  by  ammonia  is  white ;  protochloride 
of  tin  at  first  throws  down  calomel ;  when  in  excess,  the  metal  is 
reduced. 

The  following  convenient  test  for  the  mercurials  is  very  delicate,  and 
well  adapted  to  pill  masses,  etc. : — 

On  to  a  copper  coin  brightened  with  a  little  NOj,  a  small  portion  of 
the  suspected  substance  is  placed  and  moistened  with  a  drop  or  two  of 
water  into  a  pasty  consistence ;  a  small  fragment  of  KI  is  added  to  it, 
and  OD  washing  it  a  mercurial  stain  will  remain.  Numerous  go~caUed 
"  vegetable,"  and  other  "  quack  "  pills  will  be  found  to  show  the  presence 
of  ciklomel  in  this  way.  The  reaction  in  the  case  of  blue  mass  b  less 
rapid,  though  equally  certain. 

The  tombining  number  adopted  by  chemists  recently  for  mercury  is 
199.7;  that  which  the  leading  pharmacologists  of  tliis  cnuntrj'  have 
adopted  heretofore  is  also  199.7;  to  prevent  any  distTepancy  it  will  be 
seen  throughout  the  Pkarmacopceia  tliat  in  the  adoption  of  officinal 
names,  those  chosen  are  such  as  would  be  equally  applicable  in  either 
case.  It  vn\l  be  sceu  that  practically  there  is  no  difference  in  the  pro- 
portions employed,  in  the  preparations,  nor  in  their  testings ;  the  results 
are  the  same,  though  the  chemical  names,  and  the  expUnations  of  the 
reactions,  are  different.  More  recent  authorities  adopt  199.7,  and  in  the 
foregoing  syllabus,  aud  in  the  text,  their  views  will  be  followed;  this 
will  tend  to  less  confusion,  as  these  views  are  likely  to  prevail  in  future, 
and  will  be  in  harmony  with  tlie  lessons  of  those  familiar  with  the 
United  States  Dispensatory. 


Hydrargtfri  Aceias.     (Acetate  of  Merctiry.     HgCjHjO,  = 

{Mercurous  AcettUe.) 


■■  258.7.) 


This  salt  ciystallizes  from  a  hot  solution  of  protoxide  of  mereury  in 
acetic  acid,  or  from  a  mixture  of  the  hot  solutions  of  the  protonitrate 
of  mercury  and  acetate  of  potassium. 

It  separates  in  soft  scales,  is  slightly  oxidized  by  the  air,  and  black- 
ened by  the  light  while  moist- 
It  is  used  in  similar  complaints  as  the  other  mercurial  salts,  in  the 
dose  of  4  of  a  grain  to  1  grain. 
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Hy^rargyri  Bibnymidum,     [Bibromide  of  Mercury.     HgEr,  ^  359.3.) 
This  corrosive  poisoD  is  prepared  by  combiniDg  2  parts  of  bromine 

with  5  parts  mercury  under  water. 

It  crj'stollizes  from  water  in  white  shining  scales,  from  alcohol  in 

needles ;  is  soluble  in  water,  more  so  in  alcohol  and  ether,  and  sublimes 

wheu  heated. 

In  its  action  it  is  stated  to  be  analogous  to  corro^ve  sublimate,  and  is 

employed  in  the  same  doses. 

Hydrargyri  Bronadxtm.     {Bromide  of  Mercury.     H^Br^  ^  559.) 

9  parts  of  bibromide  of  mercury  are  mixed  with  5  parts  of  mercury 
and  sublimed,  or  a  subsalt  of  mercury  is  precipitated  by  bromide  of 
potassium. 

It  appears  as  a  soft  white  powder  or  in  thin  prismatic  ctysfals,  insol- 
uble iu  water  and  alcohol,  but  decomposed  by  the  continued  action  of 
bromides  or  iodides. 

It  is  said  to  resemble  calomel  in  it£  action,  and  is  ^ven  in  medium 
doses  of  4  to  5  grains. 

Hydrargyri  Chloridum  Oorrommim,  U.  S.  P.   ( Corrosive  Chloride  of  Mer- 
cury. HgCl,  1=270,5.)     {CoiTomve  Subliiimte.     Mercuric  Chloride.) 

Bv  the  action  of  boiling  sulphuric  acid  on  mercury,  the  persulphate 
(HgSOJ  is  first  formed.  \Vhen  this  is  heated  with  common  salt,  mutual 
exchange  takes  place,  and  chloride  of  mercury  and  sulphate  of  sodium, 
the  former  of  which  sublimes,  are  produced.  The  changes  are  repre- 
sented in  the  formula  Hg,SO,+2NaCl  =  HgClj+Na^,. 

A  solution  of  corrosive  sublimate  precipitates  albumen,  and  forms 
with  it  a  definite  insoluble  compound,  to  which  property  its  use  as  an 
antiseptic  is  due. 

It  is  a  very  powerful  irritant ;  when  taken  in  large  doses,  it  causes 
'burning  at  the  epigastrium,  vomiting,  and  pui^ing ;  applied  to  the  skin, 
dt  is  corrosive.  It  is  less  apt  to  produce  salivation  than  the  other  prep-  , 
arations  of  mercury,  and  in  very  small  doses  it  is  useful  as  an  altera- 
tive in  chronic  afiections,  syphilitic  or  not;  locally  it  may  be  used  as  a 
lotion,  gargle,  injection,  or  ointment,  in  chronic  skin  diseases,  ulcerated 
sore  throats,  and  chronic  discharge  from  mucous  membranes, 

I^'^se,  t'b  gr-  to  J  gr.  in  solution,  or  pill  with  crumb  of  bread.  The 
solution  for  external  use  is  usually  made  in  the  proportion  of  J  or  J  gr. 
to  f^j  of  water.  It  is  much  used  in  solution  with  chloride  of  ammonium, 
which  increases  its  solubility  as  a  poison  for  bedbugs ;  the  proportions 
to  be  used  are  1  ounce  of  corrosive  sublimate,  J  ounce  of  chloride  of 
ammonium  to  2  pints  of  water.  When  taken  in  poisonous  doses,  recourse 
should  be  had  immediately  to  albuminous  liquids;  e^s,  if  at  hand, 
should  be  administered  freely,  or  a  thin  paste  of  wheat  flour  or  milk, 
care  being  taken  to  evacuate  the  bowels  and  to  carry  off  completely  the 
precipitated  material,  which,  though  comparatively  insoluble,  is  hy  no 
means  inert, 

JV«te. — Heavy,  colorless,  rhombic  crystals  or  cr\'stalline  ma«ses,  per- 
manent in  the  air,  odorless,  having  an  acrid  and  persistent,  metallic  taste, 
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and  an  acid  reaction.  Soluble  in  16  parts  of  water  and  in  3  parts  of 
alcohol  at  15°  C.  (59°  F.) ;  in  2  parts  of  boiling  water,  in  1.2  jiarts  of 
boiling  alcohol,  and  in  4  parts  of  ether.  When  heated  to  about  265°  V, 
(509°  F.),  the  salt  fuses ;  at  a  higher  temperature  it  sublimes  unchanged, 
and  without  residue.  The  aqueous  solution  of  the  salt  yields  a  reddish 
or  yelloivish  precipitate  on  the  addition  of  lime-water,  and,  on  the  addi- 
tion of  test-solution  of  nitrate  of  silver,  a  white  precipitate  insoluble  in 
nitric  acid  but  soluble  in  ammonia. 

If  1  gm.  of  the  salt  be  dissolved  in  boiling  \vater,  then  miseff  with 
6  cc.  of  strong  solution  of  soda  (sp.  gr.  about  1 .260)  in  a  long  t«it-tube, 
and  about  0.5  gm,  of  fine  aluminium  wire,  cut  into  small  pieces,  be 
added  (a  loose  plug  of  cotton  being  pushed  a  short  distance  down  the 
tube),  the  generated  gas  should  not  impart  any  tint  to  paper  wet  with 
test-solution  of  nitrate  of  silver,  and  kept  over  the  mouth  of  the  test- 
tube  for  half  an  hour  (absence  of  arsenic). 

Hj)drurgyi-i  Chloridiim  M'tk,  U.  S.  P.     {Mild  Chloride  of  Merairy. 
Hg,Cl,  =  470.2.)     {Cdiwml.     Mercuroua  Chloride.) 

To  prejjare  this,  the  persulphate  of  mercury  first  formed,  as  explained 
under  the  head  of  corrosive  chloride,  is  afterwards,  by  being  rubbed 
with  a  second  equivalent  of  the  metal,  reduced  to  a  condition  capable 
of  forming,  when  heated,  the  sub«ulphate  (Hg,SOj);  and  this,  by  the 
action  of  the  common  salt,  is  convertwl  into  the  sulxrhloride  of  mereun-, 
sulphate  of  sodium  being  pi'odnced  at  the  same  time,  Hg^SO^-J  2XaCl 
=  HgjCm-NajSO(. 

Under  the  name  of  English  or  hvdro-siiblimed  calomel,  a  preparation 
is  found  in  commerce  which  is  preferred  by  some  physicians  to  tne  kind 
made  in  the  manner  descril»ed  above ;  it  is  prepared  in  accordance  with 
Woehler's  suggestion,  by  conducting  the  calomel  vapors  during  the 
process  of  sublimation  into  a  chamber  through  which  steam  is  passed ; 
or,  as  proposed  by  Dann,  by  condensing  the  calomel  in  a  current  of  cold 
atmospheric  air.  Any  corrosive  sublimate  present  in  the  vapors  is 
washed  out  by  the  condensed  watei"  of  Woehler's  process. 

By  the  action  of  nitric  and  muriatic  acids,  calomel  ia  slowly  converted 
into  corrosive  sublimate ;  soluble  chlorides,  and  even  continued  boiling 
with  water  or  alcohol,  alone  have  a  similar  action.  Chlorine,  hypo- 
chlorites, iodine,  iodides,  hydrocyanic  acid,  and  cyanurets  decompi)se 
calomel;  the  chlorides  producing  coiTosive  sublimate;  it  should  there- 
foi'e  not  be  prescribed  at  the  same  time  uith  muriate  of  ammonia  or 
nitxo-niuriatic  acid,  which  last  is  specially  indicated  in  torjxtr  of  the 
liver;  symptoms  of  violent  gastric  irritation  have  been  unexpectedly 
pn.»ducea  from  neglecting  this  preraution. 

The  peculiarities  of  calomel  as  a  mert^uriat  agent  are,  that  it  produces 
little  local  irritation ;  it  acts  as  a  purgative  by  increasing  the  secretion 
of  bile  and  other  intestinal  fluids,  an<i  hence  is  nmch  relied  on  in  affec- 
tions of  the  liver  and  oltstructions  to  the  portal  circulation.  It  is  much 
combined  with  other  remedies,  l>t;iiig  grcjitly  modified  in  its  eflfects  by 
judicious  combination  with  sedatives,  cathartii's,  astringents,  etc. 

Dose,  as  a  pui^tive,  5  grains  to  yj ;  to  produce  ptyalism,  ^  grain  to 


;vGoo»^lc 


HYDKAROYBl    CYANIDDM.  311 

1  gmiti,  frequently  repeated.  It  haa  become  customary  to  administer 
exceedingly  minute  quantities  of  this  preparation,  so  low  as  >i';]th  of  a 
grain,  repeated  every  hour  or  two,  the  constitutional  eflFects  being  per- 
ceptible a^er  a  grain  has  been  given  in  this  way.  I  am  informed  that 
its  power  to  salivate  is  greatly  increased  by  long  trituration  with  sugar 
of  milk,  perhaps  on  account  of  the  extremely  fine  division  to  which  it 
is  thus  brought,  and  of  some  chemical  change  not  yet  investigated. 

A  white,  impalpable  powder,  permanent  in  the  air,  odorless  and  taste- 
leas,  and  insoluble  in  water,  alcohol,  or  ether.  When  strongly  heated, 
it  ia  wholly  volatilized,  without  melting.  The  salt  is  blackened  by 
water  of  ammonia.  A  portion  heated  in  a  dry  glass  tube  with  dried 
carbonate  of  sodium  yields  metallic  mereuty. 

Distilled  water  or  alcohol,  after  having  neen  ^itated  with  a  portion 
of  the  salt,  and  filtered,  should  not  be  affected  by  hydrosulpbunc  acid 
nor  by  t«et-€olution  of  nitrate  of  silver  (absence  of  mercuric  chloride), 
nor  should  the  aqueous  or  alcoholic  filiate  leave  any  residue  on  evapo- 
ration (fixed  soluule  impurities).  On  heating  the  salt  with  solution  of 
potasea,  no  odor  of  ammonia  should  be  evolved ;  and  acetic  acid,  agi- 
tated with  the  salt  and  filtered,  should  remain  unaffected  by  hydrosul- 
Shuric  acid  or  by  testr^olution  of  nitrate  of  silver  (absence  of  and 
ifference  from  ammoniated  mercuiy). 

Hydrargyri  Oyanidum^. S. P.  ( O/anideof  Mercury.  Hg(C!N),  =  251.7.) 
(^Mer curio  Cyanide.) 

Cyanide  of  mercuiy  should  be  kept  in  well-stopped  bottles,  protected 
from  light. 

Take  of  rerrocyanide  of  potaMium,  five  lioyounces. 

Sulphuric  acid,  four  troyounces  and  one  hundred  and  twenty 

graina. 
Red  oxide  of  mercury,  in  fine  powder. 
W8t«r,  each,  a  eufficient  quantity. 

Dissolve  the  ferrocyanide  of  potassium  in  20  fluidounces  of  water, 
and  add  the  solution  to  the  sulphuric  acid,  previously  diluted  with  10 
fluidounces  of  water,  and  contained  in  a  gla^  retort.  Distill  the  mixture 
nearly  to  dryness  into  a  receiver  containing  10  fluidounces  of  water  and 
3  troyounces  of  red  oxide  of  mercury.  Set  aside  2  fluidounces  of  the 
distilled  liquid,  and  to  the  remainder  add,  with  Station,  suflicient  red 
oxide  to  destroy  the  odor  of  hydrocyanic  acid.  Then  filter  the  solution, 
and,  having  added  the  reserved  liquid,  evaporate  the  whole  in  a  dark 
place,  in  order  tliat  crystals  may  form.  Lastly,  dry  the  crystals,  and 
keep  them  in  a  well-stopped  bottle,  protected  from  the  light. 

Cyanide  of  mercury  is,  like  the  corrosive  chloride,  a  powerful  poison, 
diSering  from  that  remedy  in  producing  no  epigastric  pain  in  its  oper- 
ation. Some  practitioners  prefer  it  to  corrosive  chloride  in  the  ^nie 
doees,  and  for  the  same  purposes. 

Colorless  or  white,  prismatic  crjstals,  becoming  dark-colored  on  ex- 
posure to  light,  odorless,  having  a  bitter,  metallic  taste,  and  a  neutral 
reaction.  Soluble  in  12.8  parts  of  water  and  in  15  parts  of  alcohol  at 
15°  C.  (59°  F.);  in  3  parts  of  boiling  water,  and  in  6  parts  of  boiluig 
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alcohol.  When  slowly  heat«d,  the  snalt  deconjjKises  into  metallic  mercuiy 
and  cyanogen  gas,  which  is  inflammable,  burning  with  a  purplish  flame. 
On  further  heating,  the  blackish  residue,  containing  globules  of  metallic 
mercuiy,  is  wholly  dissipated.  On  adding  hvdrochloric  acid  to  the 
aqueous  solution,  hydrocj'anic  acid  vapor  is  evolved, 

A  5  per  cent,  aqueous  solution  of  the  salt,  when  mixed  with  a  dilute 
aqueous  solution  hi  iodide  of  ]>otassium,  should  not  yield  a  red  or  red- 
dish precipitate  soluble  in  excess  of  either  liquid  (absence  of  mercuric 
chlonde). 

Hydrargyri   lofUdum   Rubrum,  U.  S.  P.     {Red  Iodide  of  Mercury. 
Hgl,  :=  452,9.)     (Biiiiodide  of  Mercury.     Mercurie  Iodide.) 

Corrosive  chloride  of  mercury,  nine  parts  9 

Iodide  of  potABsium,  eleven  parte       .        .        11 
Distilled  wat«r A  sufficient  quantity. 

Dissolve  the  corrosive  chloride  of  mercury  in  150  parts  of  warm 
distilled  water,  and  the  iodide  of  potassium  in  30  parts  of  distilled 
water  and  filter  the  solutions  separately.  Add  the  solution  of  corrosive 
chloride  of  mercury,  when  cold,  to  the  solution  of  iodide  of  pota-esium, 
constantly  stirring.  Collect  the  precipitate  on  a  filter,  wash  it  with  dis- 
tilled water  until  the  washings  cease  to  give  a  precipitate  with  test- 
solution  of  nitrate  of  silver,  and  drj'  it,  between  sheets  of  bibulous 
paper,  at  a  temperature  not  exceeding  40°  C,  {104°  F.). 

Keep  the  product  in  well-stopped  bottles. 

A  scarlet>-red,  cr\'T?talline  powder,  permanent  in  the  air,  odorless  and 
tasteless,  almost  insoluble  in  water,  soluble  in  130  parts  of  alcohol  at 
15°  C.  (59°  F,),  and  in  15  parts  of  boiling  alcohol;  also  soluble  in 
solution  of  iodide  of  potassium,  or  of  mercuric  chloride.  When  heated, 
the  salt  turns  yellow,  but  reassimies  its  red  color  on  cooling.  On  igni- 
tion, it  is  wholly  dissipated. 

On  heating  the  salt  with  solution  of  soda  and  adding  a  little  sugar  of 
milk,  metallic  mercury  is  precipitated.  If  the  salt  be  heated  with  sul- 
phuric acid  and  some  black  oxide  of  manganese,  vapor  of  iodine  will 
be  given  off.  Water  agitated  with  the  salt,  and  filtered,  should  remain 
uniSrected  by  test-solution  of  nitrate  of  silver  (absence  of  soluble  iodide, 
cjiloride). 

The  t^vo  iodides  of  mercury  resemble  the  two  chlorides  in  their  rela- 
tive medidnal  activity.  This  is,  like  corrosive  sublimate,  a  powerful 
poison.  It  is  conveniently  given  in  pill,  but  perhaps  more  frequently 
lu  solution  of  iodide  of  potassium  with  or  without  the  addition  of  vege- 
table alterative  preparations.     Dose,  tV  **  i  g""- 

Ilydrarijifri   lodidiim    Mride,   U.  S.  P.     {Green    Iodide   of  Mercui-y. 
HgjI,  ^  652.6.)     (Protiodide  of  3Iercury.     Mereuroua  Iodide.) 

Mercury,  eight  parts 8 

Iodine,  five  parts 5 

Alcohol A  sufficient  quantity. 

Pour  alxiut  three  (3)  [kuIs  of  alcohol  into  a  mortar  containing  the 
mercury,  add  the  iodine  in  several  successive  portions,  and  triturate  the 
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mixture,  adding  sufficient  alcohol  from  time  to  time  to  keep  the  mass 
constantly  moist,  and  taking  care  that  it  shall  neither  become  too  hot, 
nor  be  exposed  to  ligbt  during  the  various  stejis  of  the  process.  Con- 
tinue the  trituration  until  all  globules  of  mercury  have  disappeared, 
and  the  mixture  has  become  nearly  dry  and  has  acquired  a  greenish- 
yellow  color.  Then  add  sufficient  alcohol  to  reduce  the  whole  to  a  thin 
paste,  pour  this  into  a  bottle,  let  it  stand  for  several  days,  and  then 
wash  the  iodide  twice  with  about  fifty  (50)  parts  of  alcohol  each  time, 
and  decant  the  washings.  Transfer  the  iodide  to  a  filter,  and  continue 
washing  with  alcohol  until  the  washings  are  no  longer  affixrted  by 
hydrosulphuric  acid.  I-astly,  dry  the  product  in  a  dark  place,  between 
sheets  of  bibulous  paper,  at  a  temperature  not  exceeding  40°  C. 
(104°  F.). 

Keep  the  product  in  well-stopped  bottles,  protected  from  light 

By  tnis  process,  though  a  slight  excess  of  mercuiy  is  used,  a  small 
quantity  of  the  red  iodide  is  formed,  which  b  directed  to  be  removed 
by  dissolving  it  out  with  the  alcohol. 

The  mercury  is  couveniently  weighed  by  balancing  a  small  paper 
pill-box  on  tlie  scales,  and  giving  to  one  side  of  it  a  little  crimp,  as 
shown  in  Fig.  198 ;  so  that  a  small  stream  of  the  metal  may  be  poured 
out  conveniently.     The  accurate  adjustment  of  the  quan- 
tity is  troublesome.    The  iodine  also  requires  care  in  weigh-        '^' 
ing,  owing  to  its  corrosive  action  on  the  metals.    The  most   fC^3~~~^ 
convenient  method  is  to  balance  a  pair  of  watch-gla.sses  by    \ 
filing  away  the  heaWer  of  the  two,  or  bv  pasting  on  to    I  J 

tlie  lighter  a  small  piece  of  tinfoil,  and  then  to  lay  them 
awav  for  weighing  corrosive  substances.  In  the  absence  of  this,  a  piece 
of  thick  and  wel!-glazed  writing-paper  may  be  put  on  to  each  plate  and 
balanced.  If  the  scales  are  kept  in  a  case,  as  shown  in  the  first  chapter, 
they  should  be  taken  out  whenever  iodine  is  to  be  weighed  on  them,  as 
the  vapor  becoming  diffiised  through  the  air  inside  the  case  will  corrode 
the  metal. 

It  is  used  as  an  alterative,  usually  in  pill.  Dose,  \  grain  to  1  grain ; 
it  is  incompatible  with  iodide  of  potassium,  which  converts  it  into 
biniodide  with  separation  of  mercurj\ 

Tests. — A  dull  green  to  green  Lsh-yellow  powder,  becoming  more  yellow 
bv  exposure  to  air,  and  darker  by  exposure  to  light,  odorless  and  tasteless, 
almost  insoluble  in  water,  and  wholly  insoluble  in  alcohol  or  ether. 
When. strongly  heated,  the  salt  is  volatilized  without  residue.  When 
added  to  a  solution  of  iodide  of  potassium,  the  salt  is  decomposed  into 
metallic  mercury,  which  precipitates,  and  mercuric  iodide,  which  dis- 
solves. 

If  10  CO.  of  alcohol  are  shaken  with  1  gm,  of  the  salt  and  filtered, 
the  filtrate  should  not  produce  more  than  a  very  faint  transient  ojmiI- 
escence  when  dropped  into  water ;  and  when  5  c.c.  of  the  filtrate  are 
evaporated  from  a  white  jjorcelaiu  surface,  not  more  than  a  very  faint 
red  stain  should  remain  behind  (absence  of  more  thau  traces  of  mer- 
curic iodide). 


;vGoot^lc 


314      MEDICINAL    PRBPARATIOKS    OF    DYAD    METALS. 

Potaeaii  d  Hvdrargyrt  lodidum.     {lodohvdrargyrate  of  Potaaaium. 
2(KI,HgI,)30Hr) 

A  hot  solution  of  iodide  of  potassium  diaaolves  three  equivalents  of 
biniodide  of  mercury,  oae  of  which  crystallizes  out  on  cooling ;  after- 
wards yellow  prisms  are  separated  having  the  composition  stated  in  the 
syllabus;  they  are  soluble  in  alcohol  and  ether,  but  decomposed  by 
water. 

It  is  swd  to  be  less  apt  to  produce  salivation  than  other  mercurial 
preparations.  It  is  given  in  doses  of  A  to  i  grain,  and  In  ointment  of 
the  same  strength  as  the  other  mercurial  iodides.  When  intended  for 
use  in  solution,  it  has  been  recommended  to  make  it  extemporaneously 
with  an  excess  of  iodide  of  potassium,  or  dissolve  it  in  a  solution  of  this 
iodide.  One  of  ita  most  useful  applications  is  to  the  testing  of  organic 
alkalies,  which  see. 

Sifrup  lodohydrargyrate  of  Potaesium.     (Sirop  Gibori.) 

Take  of  Hydrarg.  iodidi  rub grs.  iJBs. 

Fota8Bii  iodidum gn.  czxz. 

Aqute  dest ijsa. 

Misce  fiat  eolutio  et  cola.     Adde 

Sjr.  simplicis qa.  ad  (t.  fjviii  et  f^ijes. 

Dose,  one  teaspoonful. 

Si/rup  of  lodohydrargyraie.  of  Ircm, 

Thif  preparation  is  recommended  to  be  made  by  dissolving  1  part  of 
red  iodide  of  mercury  in  3000  parts  of  the  officinal  symp  of  iodide  of 
iron.     The  dose  is  from  20  to  30  drops  as  an  alterative  tonic. 

Syrup  of  lodokydrargyrate  of  Potassium  and  Iron. 

J.  E.  Young,  of  Williamsbui^,  N.  Y,,  offers  this  preparation,  made 
by  combining  64  grains  of  iodine  in  3  drachms  of  water  with  iron,  and 
filtering  the  solution  into  3|  fluidounces  of  syrup ;  2  grains  of  red  iodide 
of  mercuiT,  and  1^  gr^ns  of  iodide  of  potassium,  are  dissolved  in  1 
drachm  of  ^vater,  and  added  to  the  syrup,  the  whole  to  measure  4  fluid- 
ounces.  Some  orange-flower  water  may  be  added  to  improve  the  flavor. 
The  dose  is  a  teaspoonful. 

Liquor  Hydraryyri  NUratia,  U.  S,  P.     {SolvHon  of  Nitrate  of  Mercury. 
Soliitiori  of  Mercuric  Nitrate.) 
A  liquid  containing  in  solution  about  50  per  cent,  of  mercuric  nitrate 
[Hg(XO,),  =  327.7],  with  some  free  nitric  acid. 

K«d  ojtide  of  mercury,  forty  parta 40 

Nitric  ftcid,  forty-five  parte 49 

Distilled  water,  fifteen  parta 15 

To  make  one  hundred  parte 100 
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Mix  the  nitric  acid  with  the  distille(f  water  and  dissolve  the  red  oxide 
of  iiiercury  in  the  mixture. 

Keep  the  solution  in  glass-stoppered  bottles. 

In  this  process  one  molecule  of  mercuric  oxide  combines  with  two 
of  nitric  acid  according  to  the  following  formula,  HgO+2HNOj  = 
Hg(NO,)j+H,0,  The  nitric  acid  is  designedly  present  in  considerable 
excess.  It  is  too  concentrated  for  use  except  with  great  care  as  a  caustic. 
It  is  used  in  cancerous  and  other  malignant  affections,  and  is  similar  to, 
though  not  identical  with,  the  preparatiou  formerly  in  use  under  the 
name  of  acid  nitrate  de  mercure. 

A  clear,  nearly  colorless,  heavy  liquid,  having  a  faint  odor  of  nitric 
acid,  and  a  strongly  acid  reaction.  Sp.  gr.  2.100.  A  few  drops  evap- 
orated on  platinum  foil  leave  a  white  resiaiie,  which,  on  heating,  becomes 
yellow,  red,  and  brown,  and  is  finally  entirely  volatilized.  On  a  bright 
surface  of  copper,  the  solution  deposits  a  coating  of  mercury.  The 
diluted  solution  affords,  with  solution  of  polassa,  a  yellow  precipitate, 
and  with  iodide  of  potassium  a  bright  red  one,  soluble  in  excess  of  the 
iodide.  A  crystal  of  ferrous  sulphate,  dropped  into  the  solution,  rapidly 
acquires  a  brown  color  and  becomes  surrounded  hy  a  brownish-black 
zone. 

No  precipitation  or  cloudiness  should  occur  in  the  solution  on  the 
addition  of  distilled  water  of  of  diluted  hydrochloric  acid  (absence  of 
mercurous  salt). 

(Hmtum  Hydrargyri,  U.  8.  P.     {OUate  of  Mercury.) 


To  make  one  hundred  porta 


Heat  the  oleic  acid,  contained  in  a  porcelain  vessel,  to  near  74°  C, 
(162.6°  F.),  taking  care  not  toexceed  this  temperature.  Gradually  add 
the  oxide  of  mercury  and  stir  until  it  is  dissolved. 

The  oleate  of  mercury  is  recommended  as  a  substitute  for  mercurial 
ointment.  The  mercury  being  combined  in  a  liquid  form  is  more  easily 
absorbed,  and  the  action  is  hence  more  speedy  and  cleanly  than  that  of 
the  ointment  It  is  frequently  ordered  in  combination  with  morphia. 
The  proportion  for  the  double  oleate  of  mercuiy  and  morphia  is  6  per 
cent,  yellow  oxide  of  mercury  and  2  per  cent  of  morphia. 

Hydrargyri  Oxidwm,  Flavum,  U.  8.  P.    (  Yethw  Oxide  of  Mercniry. 
HgO  =  215.7.)    ( Yeiiow  Mercuric  Oxide.) 

CorroBive  chloride  of  mercury,  one  part  .  1 
Solution  of  potassa,  nine  parte  ...  9 
Distilled  water A  sulflcient  quantity. 

Dissolve  the  corrosive  chloride  of  mercury  in  one  hundred  (100)  parts 
of  warm  distilled  water  and  filter  the  solution.  Pour  the  filtrate  into 
the  solution  of  potassa,  previously  diluted  with  one  hundred  (100)  parts 
of  distilled  water,  stirring  constantly,  and  set  the  liquid  containing  the 
precipitate  aside  for  twenty-four  hours.     Then  decant  the  supernatant. 
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clear  liquid  from  the  precipitate,  and  wash  the  latter  repeatedly  by  the 
efiiision  and  decaDtation  of  digtilled  water,  using  about  one  hundred 
(100)  parts  of  water  each  time.  Continue  the  washing  on  a  strainer 
until  tne^vashings  cease  to  be  affected  by  test-solution  of  nitrate  of  silver. 
Let  the  precipitate  drain,  and  dry  it,  between  sheets  of  bibulous  paper, 
in  a  dark  place,  at  a  temjierature  not  exceeding  40°  C,  (104°  F.). 
Keep  the  product  in  well-stopped  bottles,  protected  from  light 
This  preparation  affords  an  excellent  method  of  obtaining  the  oxide 
in  an  impalpable  powder  fitted  for  making  the  ointment,  especially  when 
required  for  use  in  diseases  of  the  eyes. 

A  light  orange-yellow,  heavy,  impalpable  powder,  permanent  in  the 
air,  and  turning  darker  on  exposure  to  li^t,  odorless  and  tasteless, 
insoluble  in  water  or  alcohol,  but  wholly  soluble  in  nitric  or  hydrochloric 
acid.  When  strongly  heated,  it  assumes  a  red  color ;  at  a  higher  tem- 
perature it  is  decomposed,  giving  off  oxygen  and  separating  metallic 
mercury,  and  is  finally  volatilized  without  residue.  When  digested,  on 
a  water-bath,  for  fifteen  minutes,  with  a  strong  solution  of  oxalic  acid, 
it  forms  mercuric  oxalate  of  a  white  color  (difference  from  red  mercuric 
oxide). 

Ilijdrargyri  Oxidum  Nigrum.   (^Protoxide  of  Mercury,  Merawroua  Oxide. 
Black  Oxide  of  Merevry.     HgjO  =  415.4.) 

Made  by  triturating  calomel  with  a  solution  of  caustic  potassa. 
Protoxide  of  mercury  precipitates,  while  chloride  of  potassium  remains 
in  solution,  and  is  removed  uy  washing.  This  preparation  was  omitted 
from  the  United  Slates  Pharmacojxeia  in  1860. 

Black  oxide  of  mercury  is  iu  iM)wder,  which  becomes  olive-colored 
by  the  action  of  light  It  is  wholly  dissipated  by  heat,  metallic  globules 
being  sublimed.  It  is  insoluble  m  water,  but  is  wholly  dissolved  hy 
acetic  acid. 

As  a  medicine,  it  is  like  calomel  in  '\t&  action,  and  Is  sometimes  sub- 
stituted for  it,  but  is  said  to  be  liable,  from  occasionally  containing 
deutoxide,  to  operate  harslily.  5ij,  plat-wl  on  a  hot  iron,  answers  the 
purposes  of  a  mercurial  vaijor-bath.  Triturated  with  lard,  it  replaces 
mercurial  ointment.  Its  dose,  as  an  alterative,  is  a  quarter  to  a  half 
grain  daily ;  as  a  siahigogue,  gr,  j  to  iij,  three  times  a  day,  in  pill. 

Hifdrargyri    Oxidum  Riibrum,    U.  S.   P.       (Red   Oxide  of  Mereary. 
HgO  =  215.7.)     {Red  Preeipltaie.     Red  Merearic  Oxide.) 

Heavy,  orange-red,  crystalline  scales,  or  a  crj'stalline  powder,  becom- 
ing more  yellow  the  finer  it  is  divided,  permanent  in  the  air,  odorless 
and  tasteless,  insoluble  in  water  or  alcoliul,  but  wholly  soluble  in  nitric 
or  hydrochloric  acid.  When  strongly  heated,  it  turns  darker,  without 
emitting  reddish  fumes  (absence  of  nitrate) ;  at  a  higher  temperature  it 
is  decomixieed,  giving  off"  oxj-gen  and  sejtarating  metallic  mercuiy,  and 
is  finally  volatilized  without  residue.  When  digested,  on  a  water-bath, 
with  a  strong  solution  of  oxalic  acid,  it  does  not  cliange  color  within  two 
houre  {difference  from  yellow  mercuric  oxide). 
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Prepared  by  dissolving  with  he&t,  mercury,  Hiiij,  in  a  mixture  of 
oitric  acid,  B)ij,  and  water,  On  ;  evaporating  the  liquor,  and  triturating 
what  remains  to  a  powder.  This  is  put  into  a  very  shallow  vessel,  and 
heated  till  red  fumes  cease  to  arise,  the  nitrate  is  decomposed  by  heat, 
nitrous  acid  fumes  being  disengaged  and  oxide  of  mereuiy  remain- 
ing. 

It  is  used  only  externally,  as  a  stimulant  and  escharotic ;  it  is  much 
applied  as  an  ointment  to  the  eye ;  as  an  escharotic,  in  powder,  alone, 
or  mixed  with  sugar,  to  specks  in  the  cornea,  over  chancres,  and  fungous 
ulcers. 

The  directions  of  our  Pharmacopoeia  enjoin  great  care  in  reducing  the 
red  oxide  of  mercury  to  a  very  fine  powder ;  as  it  is  very  apt  to  be  gritty 
from  containing  crystalline  portions. 

The  precipitated  yellow  oxide  is  to  be  preferred,  when  this  is  not 
specially  ordered,  for  making  ointment,  in  consequence  of  the  fineness  of 
the  powdtr. 

Hydrargyri   Suheulphax   Ftaeus,   U.  S.  P.     (Yelhio  Suiiaulphate  of 
MertM^y.     Hg(HgO)^^  =  727.1) 

{Hydrargyri  Sulphas  Flava,  Pharm.,  1870.     Bwsic  Mercuric  Sulphate, 
Turpeth  Mineral.) 

Mercui^,  ten  parts 10 

Sulphuric  acid,  five  parts        ....  5 

Nitric  acid,  four  parts 4 

Distilled  water A  suflicient  quantity. 

Upon  the  memiry,  cont^ned  in  a  capacious  flask,  pour  the  sulphuric 
acid,  then  gradually  add  the  nitric  acid  previously  mixed  with  three  (3) 
parts  of  distilled  water,  and  digest  at  a  gentle  heat  until  reddish  fumes 
are  no  longer  given  off.  Transi'er  the  mixture  to  a  porcelain  capsule,  and 
heat  it  on  a  sand-bath,  frequently  stirring,  until  a  dry,  white  mass 
remains.  Retluce  this  to  a  fine  powder,  and  throw  it,  in  small  portions 
at  a  time,  and  constantly  stirring,  into  200  parts  of  boiling  distilled 
water.  When  all  has  been  added,  continue  the  boiling  for  10  minutes, 
then  allow  the  mixture  to  settle,  decant  the  supernatant  liquid,  transfer 
the  precipitate  to  a  strainer,  wash  it  with  warm  distilled  water  until  the 
wasliings  no  longer  have  an  acid  reaction,  and  dry  it  in  a  modemtely 
warm  place. 

A  lieavy,  lemon-yellow  powder,  permanent  in  the  air,  odorless,  and 
almost  tasteless,  insoluble  in  water  or  alcohol,  but  soluble  in  nitric  or 
hydrochloric  acid.  When  heated,  the  salt  turns  red,  becoming  yellow 
again  on  cooling.  At  a  red  heat  it  is  volatilized  without  residue,  evolving 
vapors  of  mercury  and  of  sulphurous  acid. 

This  salt  should  be  soluble  in  20  parts  of  hydrochloric  acid  without 
residue  (absence  of  mercurous  salt). 

This  is  used  almost  exclusively  as  an  errhine,  variously  diluted  with 
snuff,  powdered  liquorice-root,  lycopodium,  etc 
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Hydrargyri  Sulphidum  Rubram,  U.  8,  P.      {Red  Sulphide  of  Mercury. 

HgS  =  231.7.) 

{Hydrargyri  Sulphuretum  Rubrum,  Pharm.,  1870.     Red  Mermrie 

Sulphide.     &mnabar.) 

When  melted  sulphur  is  brought  in  cooiact  with  mercuiy,  direct  union 

ensues ;  and  if  the  compound  is  afterwards  sublimed,  it  consists  of  dark 

scarlet,  shining,  oystalline  masses,  framing,  when  powdered,  a  beautiful 

scarlet  color,  known  by  the  name  of  vermiUon. 

When  the  fumes  are  brought  in  contact  with  the  suriaoe  of  the  body, 
the  drug  acts  as  a  topical  alterative,  and  becomes  absorbed,  affecting  the 
system  the  same  as  other  mercuriak.  It  is  used  as  a  fumlgator  in  some 
syphiUtic  skin  diseases;  5ss,  tbrown  on  a  hot  iron,  and  puoed  beneath 
tlie  patient  wrapped  in  a  blanket,  will  effect  the  object  The  vapor 
should  not  be  allowed  to  enter  the  lungs- 
Brilliant,  dark-red,  crystalline  maeses,  or  a  fine,  bright  scarleb  powder, 
permanent  iu  the  air,  odorless,  and  tasteless ;  insoluble  in  water,  alcohol, 
nitric  or  hydrochloric  acid,  or  in  dilute  solutions  of  alkalies.  It  is  dis- 
solved by  nitrobydrochloric  acid  with  separation  of  sulphvu-.  When 
heated,  me  salt  becomes  brown,  and  then  black,  but,  on  cooling,  it 
resumes  its  red  color.  At  a  higher  temperature  it  takes  fire,  hurm  with 
a  bluish  flame,  emitting  the  odor  of  burning  sulphur,  and  is  finally  vol- 
atilized witliout  residue.  On  dissolving  the  salt  in  nitrohydrochloric 
acid,  and  adding  an  excess  of  stannous  chloride,  metallic  mercuiy  is 
precipitated, 

If  the  salt  be  treated  with  warm  solution  of  potassa,  the  filtrate,  afler 
being  acidulated  with  hydrochloric  acid,  should  not  yield  a  yellow  or 
orange-colored  precipitate  (arsenic,  antimony),  nor  should  it  produce  a 
colored  precipitate  with  aoetat«  of  lead  (chromates,  iodides,  or  other  sul- 
phides). If  the  salt  be  digested  with  dilute  nitric  acid  for  five  minutes, 
the  filtrate,  after  being  much  diluted,  should  not  be  darkened  by  hydro- 
sulphuric  acid  (absence  of  red  oxide  of  meruury  or  of  lead). 

Hydrargyri  Sulphuretum  Nigrum.    {Black  Sulphide  of  Mercury, 

Hhiope  Mineral.) 
Made  by  rubbing  equal  parts  of  mercury  and  sulphur  ti^tlier  till 
the  globules  disappear  and  a  powder  is  formed.     This  was  formerly 
officinal,  but  has  been  omitted  from  the  Phai-mai-oposia  since  its  revision 
in  1860. 

Ethiops  is  an  insoluble  black  powder,  which  is  rarely  used  for  anv 
purpose.  It  may  be  safely  given  in  doses  of  from  gr.  v  to  ^,  thougli 
marKed  by  no  very  active  properties. 

Hydrargyrum  Ammaniafum,  U.  8.  P.     {Ammoniaied  Mercury.     NH, 
HgCl  =  251.1.)   {While  Precipitak.   Mercurammimiv,m  QUoride.) 

Corrosive  chloride  of  mercury,  ten  pnrO 10 

Water  of  ammonia. 

Diatilled  water,  each,  a  sufficient  quantity. 

Dissolve  the  corrosive  chloride  of  mercury  in  200  pjula  of  warm 
distilled  water;   filter  the  solution,  and  allow  it  to  oool.     Pour  the 
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filtrate  gradually,  and  constantly  stirring,  into  16  parts  of  water  of 
ammonia,  taking  care  that  the  latter  snail  remain  in  sl^ht  excess. 
Oollect  the  precipitate  upon  a  filter,  and  when  the  liquid  has  drained 
from  it  SB  much  as  possible,  wash  it  twice  with  a  mixtuie  of  20  parts 
of  distilled  water  and  1  part  of  water  of  ammonia.  Finally,  dn'  tiie 
precipitate,  between  sheets  of  bibulous  paper,  in  a  dark  place,  at  a 
temperature  not  exceeding  30°  C.  (86°  F.). 

Ammoniated  meroury  is  supposed  to  be  a  compound  of  amid<^n  or 
Amide  (NH,)  with  chloride  of  mercury.  It  is  never  used  internally ; 
it  is  applied  externally  to  chronic  skin  affections  iu  the  form  of  oint^ 
meat.     {See  Unffuenta.) 

White,  pulverulent  pieces,  or  a  white  powder,  paintuient  in  the  air, 
odorless  and  tasteless,  and  insoluble  in  water  or  alcohol.  At  a  tempos 
•ature  below  a  red  heat  the  salt  is  decomposed  without  fusion,  and  at  a 
red  heat  it  is  wholly  volatilized.  When  heated  with  solntion  of  potassa, 
the  salt  becomes  yellow  and  evolves  vapor  of  ammonia.  It  is  com- 
pletely soluble  in  a  cold  solution  of  hyposulphite  of  sodium,  with  evo- 
lution of  ammonia ;  on  heating  this  solution  tor  a  short  time  it  separates 
red  mercuric  sulphide,  which,  on  protracted  boiling,  turns  black. 

The  salt  should  be  soluble  in  hydrochloric  acid  without  residue  (mer- 
<mrous  salt),  and  without  effervescence  (carbonate).  Its  solution  in  acetic 
acid  should  not  be  rendered  turbid  by  diluted  sulphuric  acid  (lead). 

Hydrargyrum  Ckm,  Creta,  U.  S.  P.     (Mereury  vnih  Chalk.) 

Mercury,  thirty-eight  parts 38 

Bugar  of  milk,  in  line  powder,  twelve  parts         ....      12 

Prepared  chalk,  fifty  part^ 50 

Ether, 

Alcohol,  each,  a  sufficient  quantity, 

To  make  one  hundred  parts 100 

Mix  the  mercury,  sugar  of  milk,  and  12  parts  of  the  chalk  in  a 
suitable  mortar ;  moisten  the  mass  with  a  mixture  of  equal  parts  of 
ether  and  alcohol,  and  triturate  it  briskly.  Gradually  add  the  remainder 
of  the  chalk,  dampen  the  powder  occasionally  with  a  mixture  of  ether 
and  alcohol  made  in  the  same  proportions  as  before,  and  continue  the 
trituration  until  globules  of  mercury  are  no  longer  visible  under  a  mag- 
nifying power  of  ten  diameters,  and  the  powder  is  of  a  uniform  gray 
color,  and  dry. 

Various  other  modes  of  preparation  have  been  employed.  Those 
which  oxidize  part  of  the  mercury  into  red  oxide  are  objectionable,  as 
rendering  this  mild  powder  drastic  and  violent  in  its  action.  It  is  much 
less  used  than  blue  mass,  which  it  resembles  in  its  action.  The  pro- 
portion of  mercury  is  larger  than  in  blue  mass,  but  is  said  to  be  equally 
mild  when  well  made.  Dr.  J,  C.  Beck,  of  Cincinnati,  has  examined  a 
specimen  containing  15  per  cent,  of  red  oxide  of  mercury.  A  good 
substitute  is  form^  by  mixing  powdered'  blue  mass  with  prepared 
chalk  extemporaneously. 

It  is  described  as  a  gray  powder,  partly  dissipated  by  heat  When  a 
sraaW  portion  is  treated  with  dilute  acetic  acid  in  excess,  it  is  partly 
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dissolved,  nothing  remaining  but  mercury  in  the  form  of  minute  glob- 
ules, visible  by  Uie  aid  of  a  magnifying-glass.  The  solutioD,  on  tlie 
addition  of  muriatic  acid,  is  rendered  opalescent;  and  when  filtered 
after  this  addition,  and  treated  with  hydroBulphuric  acid,  does  not  yield 
a  black  precipitate. 

In  a  paper  by  Mr.  Joseph  P.  Remin^on,  read  before  the  American 
Pharmaceutical  Association  in  September,  1868,  the  formula  used  bv 
Dr.  E.  R.  Squibb,  of  Brooklyn,  N.  Y.,  is  detailed,  in  whidi  10  parte 


of  mercury  and  2  parts  of  honey  are  ehaken  together  in  a  properly 
constructed  apparatus  for  six  hours;  to  this  mixture  31  parts  oi  pre- 
cipitated ehallc,  mixed  into  a  paste  with  about  38  parts  of  water,  are 
added  and  thoroughly  mixed ;  the  whole  is  then  transferred  to  a  muslin 


strainer,  dried,  and  powdered.  In  nine  samples  of  this  preparation 
examined  by  Mr.  Remington  the  amount  of  oxide  varied  from  .265  to 
25.69,  thug  accounting  for  the  great  variation  complained  of  by  medical 
practitioners. 

Its  chief  use  is  in  treating  the  complaints  of  children,  the  chalk  neu- 
tralizing acid  in  the  stomach,  while  the  mercury  increases  the  biliary- 
secretion.     Dose,  for  a  child,  from  J  grain  to  3  grains. 

For  oth^  mercurial  preparations,  see  PUla  aiid  Ointmenta. 

TRIAD  METALS. 
Auram.     {Gold.    Au=  196.2.) 

ThU  well  known  and  highly  prized  substance  is  a  soft,  yellow,  bril- 
liant metal,  called  one  of  the  noble  metals  from  its  unoxidizable  char- 
acter. It  Ls  the  most  valuable  of  the  metals,  and  can  be  beaten  into 
leaves  ^jf^'aim  *>^  ^°  '^'^^  '^  thickness;  when  held  up  to  the  li^t  it 
imparts  a  greenish  color  to  the  light. 

op.  gr.  19.6;  fuses  at  1900°  F.  Commercially,  the  quality  of  gold 
is  designated  by  carats,  which  expre&ses  its  fineness  and  not  its  weight ; 
24-carat  gold  is  pure ;  23-carat  gold  means  23  parta  gold  and  1  of 
alloy ;  18-carat  gold  is  18  gold  and  6  alloy.  At  the  mint  this  method 
is  not  regarded  and  the  term  thou-sandths  is  used ;  American  coin  is  900 
thousandths,  900  parts  pure  gold  to  100  alloy.  To  find  the  carat  of  a 
specimen  of  known  percentage  of  pure  gold,  multiply  the  weight  of 
pure  gold  by  24,  and  di\-ide  tlie  product  by  the  weight  of  the  mass. 
American  coin  is  21.6,  thw^ 


To  find  the  percentage  of  pure  gold  in  gold  of  kuown  carat,  multi^ 
ply  the  weight  by  the  carat  and  divide  by  24,  thus 

1000X21.6      o^ 
24 **■ 

Gold  is  generally  found  native,  uncombined,  but  mixed  with  other 
metals  or  quartz,  or  in  auriferous  sands. 

Gold  is  not  attacked  by  acids,  exeejrt  by  nitromuriatic  acid,  which  is 
able  to  effect  it  by  the  chlorine  which  b  developed.     This  is  the  starting- 
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EtDt  of  all  the  preparations  of  gold.  GoM-leaf  is  used  like  silver- 
if  for  coating  pille. 

Two  oxides  are  known — a  suboxide,  AUjO,  and  a  peroxide,  Au,Oj. 

Ttetjar  Presence  of  Gold. — Sulphuretted  hydrc^n  and  Bulphuret  of 
ammonium  cause  a  black  precipitate,  soluble  in  sulphuretted  alkaline 
sulphurets ;  potaasa  produces  a  reddish-yellow  precipitate ;  ammonia  a 
precipitate  of  similar  color,  which  is  fulminating  gold;  protochloride, 
with  a  little  perchloride  of  tin,  throws  down  a  purple-red  precipitate, 
soluble  in  muriatic  acid.  Ferrous  sulphate  forms  a  orown  precipitate, 
fusible  metallic  goM ;  oxalic  acid  likewise  predpitates  the  metal,  but 
requires  some  time. 

Pbepabations  of  Gold. 

Anri  chloridum,  AuCli. 

Aari  cjanidiim,  AuCN. 

Auri  et  sodii  chloridum,  Aua,NaCl+4H,0. 

Auri  iodidum,  Aulj. 

Auri  oxidum,  Au,(^ 

Auri  pulvis.    By  predpitation  or  mechtuiical  means. 

Aurum  foliatum. 

Auri  Chloridum.     ( Chloride  of  Gold.     AuQ,  ^  302.4.) 

This  salt  is  contained  in  the  solution  of  gold  in  nitromuriatic  acid, 
from  which  it  is  obtained  by  evaporation  to  dryness,  and  constant  stir- 
ring towards  the  end  of  the  process.  (!7are  should  be  taken  in  the 
evaporation  not  to  waste  the  salt,  which  is  volatile.  It  is  a  reddish 
crvstalline  powder,  very  deliquescent;  soluble  in  water,  alcohol,  and 
ether.  Metals,  many  metallic  salts,  and  organic  compounds  reduce  die 
gold  from  its  solution. 

It  is  caustic,  producing  much  irritation ;  when  given  for  some  time  it 
is  apt  to  salivate ;  it  is  very  jxiisonous.  The  dose  is  20  to  ^  grain  once 
a  d^,  and  very  cautiously  increased  to  several  doses  a  day. 

V  ariously  diluted  with  chloride  of  sodium,  this  salt  is  used  in  Uie 
photographic  art 

Auri  ef  Sodii  Chloridum,  U.  8.  P.     {Chloride  of  Gold  and  Soilium.) 

A  mixture  composed  of  equal  parts  of  dry  chloride  of  gold  (AuClj.  ^ 
302.4)  and  chloride  of  sodium  (NaCl  =  58.4). 

This  double  salt  is  obtained  by  preparing  the  perchloride  from  3^ 
parts  of  pure  gold,  dissolving  it  in  water,  and  mixing  therewith  1  part 
pure  anhydrous  chloride  of  sodium.  On  evaporating  this  solution,  long 
four-sided  prisms  are  obttuned,  which  are  of  a  yellow  color  and  unchange- 
able in  the  air. 

This  salt  is  officinal  in  some  pharmacopceias,  most  of  which,  however, 
direct  an  excess  of  chloride  o£  sodium,  and  to  mb  the  evaporated  mass 
into  a  fine  powder. 

Of  the  preparations  of  gold,  this  double  chloride  is  most  employed. 
Its  action  is  similar  to  that  of  the  perchloride,  but  much  milder.     The 
doee  is  1^  to  i  grain  a  day  of  the  pure  salt 
21 
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An  orange-yellow  powder,  slightly  deliquescent  in  damp  air,  odorless, 
having  a  saline  and  metallic  taste,  and  a  slightly  acid  reaction.  The 
compound  is  veir  soluble  in  water ;  at  least  one-half  of  it  should  be  dis- 
solved by  cold  Jicohol.  When  exposed  to  a  red  heat,  it  is  decomposed, 
and  metallic  gold  b  separated.  A  fr^ment  of  the  compound  imparts 
an  intense,  persistent  yellow  color  to  a  non-luminous  flame.  Its  aqueous 
solution  yields,  with  test-solution  of  nitrate  of  silver,  a  wliite  precipitate 
insoluble  in  nitric  aud,  but  soluble  in  ammonia.  On  brtngmg  a  glass 
rod  dipped  into  water  of  ammonia  close  to  a  portion  of  the  compound, 
no  white  fumes  should  make  their  appearance  (absence  of  free  acid). 

If  0,5  gm.  of  chloride  of  gold  and  sodium  be  dissolved  in  20  c-c  of 
'water,  and  treated  with  a  clear  solution  of  2  gm,  of  ferrous  sulphate  in 
20  c.c.  of  water  acidulated  with  a  few  drops  of  sulphuric  acid,  a  brown 
precipitate  of  metallic  gold  will  be  thrown  down.  If,  after  at  least  two 
hours,  this  precipitate  be  separated,  ^'ell  washed,  dried,  and  ignited,  the 
residue  of  metallic  gold  should  weigh  not  less  thau  0.162  gm.  (corre- 
sponding to  32.4  per  cent,  of  metallic  gold). 

Auri  Cyani-dum.     {Cyanide  of  Oold.     AaCN.) 

The  cyanide  of  gold  which  has  been  used  in  medicine  appears  to  be 
the  protocyanide.  The  perCTanide  is  in  white  tabular  crystals,  fusing 
at  112°,  giving  off  hydrocyanic  acid  and  cyanogen,  and  is  easily  soluble 
in  water,  alcohol,  and  ether.  That  employed  medicinally  is  insoluble  in 
those  liquids,  but  soluble  in  alkaline  cyanides,  ammonia,  and  sulphuret 
of  ammonium ;  properties  which  ^ree  with  the  protocyanide  of  gold. 
It  is  prepared  bv  dissolving  fulminating  gold,  obtained  by  precipitating 
a  solution  of  7  parts  of  gold  by  ammonia,  in  a  hot  solution  of  6  parts 
of  cyauide  of  potassium,  and  treating  the  solution  with  muriatic  acid 
in  excess,  which  leaves  the  proto-cyanide  as  a  yellow  crj'stalline  powder. 

It  is  stated  to  be  one  of  the  mildest  compounds  of  gold,  and  has  been 
useil  as  an  alterative,  resolvent,  and  emmenagogue,  in  doses  of  y'l;  to  ^ 
grain  once  or  twice  a  day. 

All  the  above  preparations  of  gold  are  also  used  externally  in  oint- 
ments, and  in  cases  of  s^'philis  for  frictions  on  the  gums  and  tongue. 
For  the  latter  purpose,  they  are  generally  mixed  with  twice  or  three 
times  their  weight  of  some  inert  powder,  and  the  friction  is  commenced 
with  about  ^  grain  of  the  mixture  a  day,  and  gradually  iucreased ;  the 
milder  preparations  are  used  in  somewhat  larger  proportions.  The 
quantity  employed  in  ointments  varies  with  the  nature  of  the  ease,  the 
preparation  used,  and  with  the  effect  desired ;  from  2  to  20  grains  are 
employed  to  an  ounce  of  ointment. 

Auri  lodidum.     {Iodide  of  Gold.     Aul,  ^  576.) 

If  a  solution  of  perchloride  of  gold  is  gradually  added  to  iodide  of 
potassium,  the  resulting  precipitate  is  at  lirst  redissolved  on  a^tation,  a 
soluble  double  iodide  being  formed ;  subsequently  the  iodide  of  gold  is 
precipitated,  leaving  tlie  supernatant  liquor  free  of  color. 

It  is  a  dark-green  powder,  easily  soluble  in  hydriodic  acid.     It  must 
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be  kept  in  well-Btoppered  bottles,  as  in  contact  with  the  air  it  gradually 
loses  iodine  until  metallic  gold  is  left  behind. 

Like  other  preparations  of  gold,  it  is  of  an  alterative  effect,  but  on 
account  of  its  spontaneous  decomposition,  it  is  not  very  reliable ;  the  doee 
is  about  iV  of  a  grain. 

Auri  Oxidum.    (Seaqmoxtde  or  Teroxide  of  Gold.     Au,0,  =  440.4.) 

Chloride  of  gold,  or  the  solution  of  gold  in  nitromuriatic  acid,  is 
treated  with  magnesia,  the  precipitate  n-ashed  with  water,  and  then 
decomposed  with  nitric  acid,  which  extracts  the  magnesia,  and  a  reddish- 
yellow  powder  is  obtained,  which,  on  drying,  turns  chestnut-brown. 

It  is  somewhat  irritating,  but  has  the  general  properties  of  powdered 
gold ;  in  scrofula,  syphilis,  etc.,  it  has  been  used  in  doses  of  y^  to  J  grain 
twice  a  day. 

Auri  Pulvia. 

When  solution  of  gold  in  nitromuriatic  acid  is  mixed  with  a  solution 
of  protosulphate  of  iron,  a  pulverulent  precipitate  of  a  cinnamon-brown 
is  produced,  which  is  metallic  gold,  aurum  prfEcipitatum.    By  filing  pure 

fold,  a  pretty  fine  powder  may  be  prepared  kno^vn  as  auri  limotura; 
ut  by  nibbing  gold  leaf  with  sulphate  of  potassium,  and  washing  out 
the  sulphate  of  potassium,  aurum  prceparatum  is  obtained,  which  is  the 
preferable  article.  (Jold,  in  its  metallic  form,  is  supposed  to  act  as  a  tonic 
and  alterative,  and  to  be  considerably  milder  than  any  of  its  compounds. 
Its  doee  is  J  tio  1  grain  two  or  three  times  a  day. 

Aurum  Foliatum.    {Gold  Leaf.) 

This  is  the  product  of  the  goldbeater's  art,  and  is  made  by  rolling  the 
gold  to  the  thinnest  sheets  possible,  and  beating  them  between  the  leaves 
of  animal  membranes,  such  as  the  intestines  of  the  ox.  After  repeated 
hammering  the  gold  is  thinned  sufficiendy,  and  the  membrane  is  sold 
as  goldbecSer'e  ehn. 
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CHAPTER    V. 

icbdxcnfal  preparations  of  the  tetrad  metal& 

1st  Group.     Pi^tinum. 

Flatinvm.     Pt  =  194.4. 

THIS  metal  is  remarkable  for  its  resistaoce  to  chemical  agents,  and  for 
its  infuaibili^.  It  is  soft,  of  a  silver-^ray  color ;  very  malleable  and 
ductile,  though  inferior  in  these  respects  to  gold.  Its  valuable  physical 
and  chemic^  properties  render  it  indispensable  for  the  preparatioD  of 
the  necessary  utensils  for  a  chemical  laboratory. 

Platinum  dissolves  in  nitromuriatic  acid ;  with  oxygen  it  unites  in 
two  proportions,  forming  an  oxide,  PtO,  and  a  binoxide,  PtO,;  with 
the  halogens  and  sulphur  it  forms  compounds  of  corresponding  compo- 
sition. 

Tkets  for  Plaiinum. — Platinum  in  solution  is  rect^ized  by  the  fol- 
lowing behavior  towards  reagents :  Sulphuretted  hydrogen  and  sulphuret 
of  ammonium  cause  a  blackish-brown  precipitate  of  Pt^,  insoluble  in 
muriatic  and  nitric  acid,  soluble  in  alkaUne  sulphurets  ana  potassa.  In 
the  presence  of  chlorides,  or  of  free  muriatic  acid,  potassa  and  ammonia 
produce  a  crystalline  yellow  precipitate,  soluble  in  alkalies.  Solutions 
cont^ing  free  muriatic  ada  are  changed  by  protochloride  of  tin  to  a 
deep  brownish-red  color. 

Flaiini  Perchhridiim.     PtCl,  =  336. 

Bichloride  of  platinum  is  obtained  by  dissolving  the  metal  in  aqua 
regia,  and  evaporating  to  dryness.  It  is  a  red  crystalline  mass,  turning 
brown  by  expelling  the  water  of  crystallization ;  deliquescent ;  soluble 
in  water  and  alcohol ;  it  is  much  used  as  a  test  for  the  inorganic  and 
oiyanic  alkalies,  with  which  it  forms  yellow  double  chlorides. 

It  is  poisonous,  producing  convulsions  and  death  in  overdoses.  In 
doses  of  ^  to  ^  grain,  given  in  mucilaginous  liquids,  it  has  been  em- 
ployed like  chloride  of  gold  in  ^^hilis,  epilepsy,  etc,  also  externally, 
about  15  gruns  to  an  ounce  of  ointment. 

Sodii  d  Platini  Chloridum.     NaCl +Pta,-}-6Aq  =  502.4. 

By  mixing  solutions  of  bichloride  of  platinum  and  chloride  of  sodium 
yellow  prisms  are  obtained  by  evaporation,  which  are  soluble  in  water 
and  alcohol. 

Its  effects  are  similar  to  the  former,  only  milder,  and  it  is  given  in 
somewhat  latter  doses. 
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cebii  oxalas.  szo 

2d  Group  op  Tetrad  Metals.     Cerium  aitd  its  Oxalate. 

Chium,     Ce  =  91.3. 

This  metal  is  aasodated  with  lantfumum  and  didymiam  in  oeriie, 
aSanUe,  and  a  few  other  rare  miDerala.  The  moet  abundant  of  these 
is  cerit«,  which  is  found  in  Sweden ;  it  oontains  the  oxides  of  the  three 
metals,  tc^ether  with  silicic  acid,  lime,  copper,  bismuth,  molybdenum,  and 
oxide  of  iron.  The  metal  ig  a  gray  powder,  which  aoquiree  the  metallic 
lustre  by  preeaure,  decomposes  water  slowly  at  ordinary  temperatures, 
quickly  at  the  boiling  heaL  It  forms  two  oxides — protoxide,  CeO,  and 
sesquioxide,  C^O, — the  former  of  whicd)  enters  into  its  medicinal  salt. 

Cerii  Oxalaa,  U.  S.  P.     {Oxalate  of  Ckrivm.     Ce^C,04),9H,0  =  708.) 

To  prepare  this  salt,  the  mineral  cerite  iB  to  be  powdered,  and  formed 
into  a  paste  with  sulphuric  acid,  in  a  porcelain  disii ;  the  dish  is  then  to 
be  heated  until  the  mass  ceases  to  swell  up,  and  no  longer  absorbs  addi- 
tional HjSO^  which  must  be  added  cautiously.  This  mass,  being  now 
dried  and  powdered,  is  placed  in  a  Hessian  crucible,  in  which  it  is  ex- 
posed to  the  heat  of  an  anthracite  6re  until  it  has  assumed  a  pale  brownish- 
red  color.  It  is  now  to  be  lixiviated  with  hot  water,  and,  subsequently, 
with  diluted  nitric  add,  and  the  solution  treated  with  sulphuretted  hydro- 
gen to  precipitate  the  heavy  metals.  Some  hydrochloric  acid  is  dow  added 
to  hold  in  solution  the  oxalate  of  lime  to  be  formed,  and  then  oxalic  acid 
is  added  to  throw  down  the  oxalates  of  cerium,  lanthanum,  and  didym- 
ium.  This  precipitate  is  to  be  washed  with  warm  water,  then  transferred 
to  a  mortar,  and  formed  into  a  paste  with  on&-half  tiie  weight  of  the 
mineral  in  carbonate  of  magnesia,  which  paste  is  to  be  dried  oo  a  porous 
fire-brick,  then  rubbed  fine  and  ralcined  in  an  open  stove  imtil  the  pow- 
der has  assumed  the  color  of  cinnamon.  In  tiiis  condition  it  contains 
the  cerium  in  the  form  of  peroxide,  which  readily  dissolves  in  concen- 
trated nitric  add,  to  be  carefully  added  in  a  beaker,  and  heated  by  a 
water-bath.  After  freeing  the  solution  of  some  of  the  excess  of  HNO, 
by  evaporation,  and  diluting  it  with  water,  it  is  to  be  added  to  boiling 
water  containing  a  little  more  than  J  per  cent,  of  oil  of  vitriol.  There 
should  be  about  a  quart  of  water  to  every  ounce  of  the  mineral  worked. 
A  yellow  precipitate  of  basic  sulphate  of  seequioxide  of  cerium  is  formed, 
while  a  little  of  the  neutral  sulphate  of  the  same  oxide,  and  all  the  lan- 
thanum and  didymium  remain  in  solution.  The  yellow  basic  sulphate 
is  now  washed,  dissolved  in  sulphuric  acid,  and  then  reduced  to  a  proto- 
sulpfaate  by  the  addition  of  a  few  crystals  of  hvpusulphite  of  sodium. 
The  liquid  is  now  finally  precipitated  by  oxalic  acid,  and  yields  oxalate 
of  cerium.  This  is  the  process  of  Prof,  F,  F.  Mayer,  of  New  York. 
(See  Amenoan  Journal  of  Pharmacy,  1860.) 

In  the  Medical  TSmes  and  Gazette,  Septeml>er  17,  1859,  Prof.  Simp- 
son, of  Edinburgh,  publi^ed  a  description  of  the  use  of  this  salt  as  a 
remedy  for  obetmate  vomiting  in  prt^ancy,  since  which  time  it  has 
been  extensively  prescribed  in  Europe  and  in  the  United  Slates  as  a 
eedatave  tonic  to  the  stomach,  resembling  in  some  degree  the  salts  of 
bismuth,  though  with  peculiar  and  perhaps  spedfic  application  to  the 
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cure  of  obstinate  vomiting,  and  although,  of  course,  in  many  eases  it 
has  disappointed  the  expectations  of  practitioners,  it  has,  I  think,  justi- 
fied the  claim  made  for  it,  that  it  will  arrest  obstinate  vomiting  in  a 
greater  number  of  cases  than  any  other  single  remedy.  The  dose  is 
&om  1  to  2  grains,  three  times  a  day,  in  pills. 

Tests. — A  white,  slightly  granular  powder,  permanent  in  the  air, 
odorless  and  tasteless,  insoluble  in  water  or  alcohol,  but  soluble  in 
hydrochloric  acid.  On  heating  the  salt  to  a  dull  red  heat,  a  yeUow  or 
yellowish-red  residue  of  oxide  of  oeriura  is  left  (a  brown  color  woald 
indicate  the  presence  of  oxide  of  didymium).  On  boiling  the  salt  with 
solution  of  potassa,  filtering,  supersaturating  a  portion  of  the  cold  fil- 
trate with  acetic  add,  and  adding  test^aolution  of  chloride  of  calcium, 
a  white  precipitate  ia  obtained,  soluble  in  hydrochloric  acid.  The  other 
portion  of  the  filtrate  should  not  yield  a  precipitate  on  the  addition  of 
an  excess  of  test-solution  of  chloride  of  ammonium  (aluminium),  or  of 
testr-solution  of  sulphide  of  ammonium  (zinc).  On  dissolving  the  salt 
in  hydrochloric  acid,  no  eSbrveseence  should  occur  (absence  of  carbonate), 
and  the  solution  should  not  be  precipitated  or  rendered  turbid  by  hydro- 
snlphuric  acid  (absence  of  metallic  impurities). 

Bromide  and  nitrate  of  cerium  have  both  been  prepared,  the  former 
by  dissolving  the  carbonate  of  cerium  in  hydrobromic  acid,  and  the 
latter  by  mutual  decomposition  of  sulphate  of  cerium  and  nitrate  of 
barium. 

3l>  Gboup  op  Tetrak  Metais.    Alumikiom. 
Preparations  op  Aluminium. 

Alunien  (potash  slum],  E,Al,(SO,),24H^=  94S.    From  cUjs,  sul|Aurii:  add,  and 

sulphate  potaasium. 
Alumen  eisiccatum,  KjAl,(SO,)(.     By  drying  ahim. 

AInminii  aceCaa,  (At,)(C,H,0,),.     Bt  dissolvinK  hrdrate  of  alumina  In  acetic  acid. 
Aluminii  et  ammonii  sulphas,  2NH^SO,+Al,3SOt+24H^. 
Alominii  hjdrss,  A1,(H0)«.     Precipitaled  from  uDm  by  sodium  carbonate. 
Aluminii  aulplias,  At,(S0J|1.8H,0.    By  dissolviog  hydrated  alumina  in  sulphuric 

acid,  and  evaporating. 

Altuninium  is  a  white,  faintly  bluish  metal,  which  has  recently  attracted 
attention  from  the  discovery  of  an  economical  process  for  its  extraction, 
its  extraordinan'  lightness,  beauty  of  color,  and  indifference  to  the  oxidiz- 
ing influence  of  the  atmosphere,  causing  it  to  be  recommended  as  fitted 
to  displace  silver,  and  even  platinum,  for  many  purposes  in  the  arts. 
Experience  has  not,  however,  justified  its  early  promise  and  it  remains 
among  the  rare  metals.  Its  oomponcds  enter  Ifu^ly  into  the  oompoei- 
tion  of  the  mineral  kingdom.  It  is  the  chief  constituent  of  clays,  and 
is  important  as  the  base  of  commercial  alums  and  alumina  acetate,  which 
is  largely  used  as  a  mordant  in  dyeing. 

T^x  for  Aluminium. — Aluminium  is  characterized  by  the  following 
reactions :  It  is  precipitated  white  by  fixed  alkalies,  redissolved  by  an 
exoese  of  the  same,  and  reprecipitated  by  chloride  of  ammonium.  Com- 
pounds of  aluminium  i^ited  upon  charcoal  before  the  blowpipe,  and 
then  moistened  with  a  little  nitrate  of  cobalt  and  ignited  agun,  yield  an 
unfused  mass  of  a  deep  sky-blue  color. 
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Almvm,  U.  S.  P.     {Alum.     KsAySO^)j24HjO  =  948.) 
{Ahnninii  d  Potaesii  Sulphas,  Pharm.,  1870.     Potasaa  Alum.)- 

The  alum  now  most  common  is  potash-alum,  which  is  officinal  under 
the  name  alwmen  ;  this  is  made  by  the  use  of  sulphate  of  potassium,  aa 
prepared  from  the  residues  from  making  nitric  acid  from  saltpetre.  Its 
composition  b  as  shown  in  the  syllabus. 

This  complex  salt  is  found  in  commerce  in  lai^  crj'stalline  masses, 
very  cheap  and  abundant,  being  lately  produced  for  use  in  the  arts. 
Formerly  it  waa  produced  from  a  pectiliar  ore  or  schist  occurring  largely 
in  many  parts  of  the  world.  In  the  Pharmacopceia  of  1870  ammonia- 
alum  was  the  officinal  alumen. 

The  properties  of  the  two  are  so  similar  that  thty  are  seldom  distin- 
guished from  each  other.  Where  this  is  ■desirable,  it  may  be  readily 
accomplished  by  heat,  which  dissipates  the  sulphuric  acid  and  ammonia 
from  ammonia-alum,  leaving  pure  alumina,  while  in  the  case  of  potassa- 
alum,  potassa  is  a  constituent  of  the  residue,  and  will  dissolve  on  the 
addition  of  water,  and  may  be  detected  by  its  appropriate  tests. 
Ammoaia-alum  will  also  give  an  odor  of  ammonia  if  moistened  and 
triturated  with  potasaa  or  lime. 

It  is  incompatible  with  alkalies  and  their  carbonates,  and  also  with 
v^etable  astringents. 

Its  uses  as  an  astringent,  emetic,  and  antispasmodic  are  well  known ; 
its  dose  is  from  2  to  10  grains,  given  to  children  for  whooping-cough ; 
from  20  to  30  grains  as  an  emetic  in  croup,  repeated,  if  necessary ;  and 
from  5ss  to  5j  tis  a  purge  in  lead  colic.  As  a  common  astringent  wash 
and  gargle  it  is  used  in  solutions  of  various  proportions,  from  5  to  30 
grains  to  the  ounce. 

LaiT^e,  colorless,  octahedral  crystals,  sometimes  modified  by  cubes, 
acquiring  a  whitish  coating  on  exposure  to  air,  odorless,  having  a  sweetish, 
astringent  taste,  and  an  acid  reaction.  Soluble  in  10.5  parts  of  water 
at  1 0°  C.  (59°  F.),  and  in  0.3  part  of  boiling  water ;  insoluble  in  alcohol. 
"When  gradually  heated,  the  salt  loses  water;  at  92°  C.  (197.6°  F.)  it 
melts,  and  if  the  heat  be  gradually  increased  to  200°  C.  (392°  F.),  it 
loses  46.57  per  cent,  of  its  weight  (water  of  crystallization),  leaving  a 
bulky  white  residue.  The  aqueous  solution  of  the  salt  dissolves  zinc 
and  iron  with  evolution  of  hyarcf;eQ.  Water  of  ammonia  produces  a 
bulky,  white  precipitate,  which  is  nearly  insoluble  in  an  excess  of 
ammonia. 

With  solution  of  potassa  or  of  soda,  alum  yields  a  white  precipitate 
which  is  completely  soluble  in  an  excess  of  the  alkali,  no  odor  of 
ammonia  being  evolved  (difference  from,  and  alienee  of  ammonia-alum). 
The  clear  alkaline  solution  should  yield  no  precipitate  with  tesfr-solution 
of  sulphide  of  ammonium  (zinc  or  lead).  A  solution  of  1  gm.  of  alum 
in  30  c.c.  of  water  should  not  assume  more  than  a  bluish  coloration  on 
the  addition  of  a  drop  of  test-solutiou  of  ferrocyanide  of  potassium 
(limit  of  iron). 
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Aluvim  Ex»ecatum,  U.  S.  P.     {Dried  Alum.     K^I^SOJ^  =  516.) 
Alum,  in  email  pieces,  one  hundred  and  eighty-four  parte  1S4 

To  make  one  hundred  parte  .......    100 

Expose  the  alum  for  several  days  to  a  temperature  of  aboat  80**  C. 
(176°  F.)  until  it  has  thoroughly  effloresced.  Then  place  it  in  a  porce- 
lain capeule,  and  gradually  heat  it  to  a  temperature  of  200°  C.  (392°  F.), 
being  careful  not  to  allow'the  heat  to  rise  above  205°  C.  (401°  F.).  Con- 
tinue heating  at  the  before-mentioned  temperature  until  the  mass  becomes 
white  and  porous,  and  weighs  100  parts. 

When  oold,  reduce  it  to  a  fine  powder,  and  pre8er\'e  it  in  well-stopped 
bottles. 

A  white,  granular  powde^  attracting  moisture  when  exposed  to  the 
air,  odorless,  having  a  sweetish,  astringent  taste,  very  slowly  but  com- 
pletely soluble  in  20  parts  of  water  at  15"  C.  (59°  F.),and  quickly  sol- 
uble m  0.7  part  of  boiling  water.  It  answers  to  the  same  reactions  as 
alum.     (See  Alumen.) 

Dried  alum  is  used  exclusively  as  an  external  application,  as  a  mild 
escharotic ;  it  is  often  reduced  in  the  process  of  desiccation  almost  to 
pure  alumina,  and  in  tliis  dry  condition  is  preferred  by  some  physicians, 
tteing  an  excellent  absorbent. 

Iron  alum,  iron  and  amnuynia  alum,  chrome  a/um,  and  manganeet 
alum  are  compounds  in  which  the  alumina  is  substituted  by  other  bases. 
(See  Preparatioi^  oj  Iron  and  Mangancec.) 

Alumiiiii  Acefas.  {Acetate  of  Aluminmm.) 
A  solution  of  this  salt  is  obtained  by  saturating  strong  acetic  acid  with 
hydrated  alumina,  and  cannot  be  evaporated  without  Sie  loss  of  acetic 
acid.  It  has  a  faint  smell  of  acetic  acid,  a  sweetish  ta^te,  and  possesses 
antiseptic  properties.  For  use  in  the  arts,  and  in  calico  printing,  it  is 
made  by  decomposing  lead  acetate  with  alum. 

It  has  been  used  medicinally  on  account  <}f  its  astringent  properties, 
in  diarrhcea  and  gleet  in  doses  of  J  to  1  drachm  within  twentj'-four 
hours,  and  as  an  injection  in  various  affiictions  I'equiring  astringent 
applications. 

Aluminii  d.  Ammonti  Sulphtxi. 
This  salt  was  a  few  years  ago  the  common  alum  of  commerce,  being 
made  from  the  sulphate  of  ammonium  obtained  from  the  gas  liquor  ot 
the  gas  manufactories.  But  since  the  discoverv  and  economical  iiork- 
ing  of  the  Sta-ssfurth  mines  in  Germany,  potiush  industries  have  made 
the  state  of  things  entirely  different.  Potash  can  now  be  had  as  easy  or 
easier  than  ever  before.  In  appearance  it  is  precisely  similar  to  the 
potassium  alum,  and  is  used  for  the  same  purposes. 

Ahiminii  Hydras,  U.  9.  P.  {HydraU  of  Ahimimum.  Al^HO),  =  156.) 
{Hydrated  Ahmina.) 

Alum,  eleven  parte 11 

Carbonate  of  Bodium,  ten  pnris  ...        10 

Distilled  water A  sufficient  quantity. 
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Dissolve  each  salt  in  150  parte  of  difitilled  water,  filter  the  solutdooa 
and  heat  them  to  boiling.  Then  having  poured  the  hot  solution  of 
carbonate  of  sodium  into  a  capacious  vessel,  gradually  pour  in  the  hot 
solution  of  alum  with  constant  stirring,  and  add  about  100  parts  of 
boiling  dietiiled  water.  LiCt  the  precipitate  subside,  decant  tne  clear 
liquid  and  pour  upon  the  precipitate  200  parts  of  hot  distilled  water. 
Again  decant^  transfer  the  precipitate  to  a  strainer,  and  wash  it  with  hot 
distilled  water  until  the  washiiws  give  but  a  faint  cloudiness  with  test^o- 
lution  of  chloride  of  barium.  Then  allow  it  to  drain,  dry  it  at  a  tempera- 
ture not  exceeding  40°  C  (104°  F,),  and  reduce  it  to  a  uniform  powder. 

Hydrated  alumina  as  thus  prepu^  may  be  further  purified  by  dis- 
solving in  diluted  muriatic  acid,  precipitating  with  ammonia,  and  acain 
washing  with  wafer ;  dried  on  bibulous  paper,  it  retains  three  equiva- 
lents of  combined  water,  but  by  a  high  heat  it  becomes  anhydrous. 
Pure  ammoni&-alum,  by  calcining  to  a  white  heat,  becomes  converted 
into  anhydrous  alumina.  The  hydrated  precipitate  is  freely  soluble  in 
diluted  acids  and  in  caustic  potassa  solution. 

Alumina  is  much  used  as  a  base  for  coloring  matters,  as  in  the  lake 
pigments.  In  medicine  it  is  used  aa  an  antacid  and  astringent,  with 
which  it  combines  the  properties  of  an  absorbent ;  it  has  been  used  in 
purulent  and  catarrhal  affections  of  the  eye.  The  doee  is  5  to  20  grains 
three  or  four  times  a  day. 

A  white,  light,  amorphous  powder,  permanent  in  dry  air,  odorless 
and  tasteless,  and  insoluble  in  water  or  alcohol.  Soluble,  wi^out  resi- 
due, in  hydrochloric  or  in  sulphuric  acid,  and  also  in  solution  of  potassa 
or  of  soda.  When  heated  to  redness,  it  loses  34,6  per  cent,  of  its  weight 
(water  of  hydration), 

A  solution  of  1  gm.  of  hydrate  of  aluminium  m  30  c.c.  of  diluted 
hydrochloric  acid,  Mould  not  be  colored  blue  by  a  drop  of  test-solution 
of  ferrocyanide  of  potassium  (iron),  and  should  not  give  more  than  a 
faint  cloudiness  witn  test>-solution  of  chloride  of  barium  (limit  of  sul- 
phate). When  dissolved  in  solution  of  potessa  or  of  soda,  it  should 
yield  no  precipitate  with  test-solution  of  sulphide  of  ammonium  (zinc 
or  lead.)  When  hydrate  of  aluminium  is  boiled  with  20  parts  of  water, 
and  filtered,  the  filtrate  should  leave  not  more  than  a  slight  residue  on 
evaporation  (limit  of  salts  of  alkalies), 

A/uminii  Sulphas,  U.  8.  P.    {Sulphate  of  Aluminium.    AySO,)j.l8HjO 
=  666.) 

Sulphate  of  aluminium  is  prepared  by  dissolving  hydrated  alumina, 
prepared  as  above,  in  dilute  sulpnuric  acid  and  evaporating  the  solution 
to  dryness, 

Its  chief  use  is  as  an  antiseptic  in  foul  ulcers,  etc,  A  solution  of 
1  pound  in  2  pints  of  water  is  a'*ed  to  preserve  dead  bodies ;  as  a  lotion 
it  may  be  used  in  a  somewhat  less  concentrated  form. 

Under  the  name  of  beminaied  solution  of  alumina,  Mentel  proposed 
the  following  preparation  as  a  styptic,  and,  largely  diluted  with  wafer, 
as  an  injection  in  leucorrhoea  and  various  uk-erated  aflections :  8  ounces 
of  sulphate  of  aluminium  are  dissolved  in  16  ounces  of  water,  and 
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saturated  with  hydrated  alumina ;  6  drachms  of  selected  ffum  beDzoin 
are  digested  with  it  for  six  hours,  then  cooled  and  filtered.  It  has  an 
agreeable  odor,  and  a  beisamic,  astringent  taste.  This  solution  contains 
2A]^SO„  and  is  precipitated  by  a  large  quantity  of  water,  AljSOj  being 
aepaj^ed  while  the  neutral  Bait  remains  in  solution. 

A  white,  crystalline  powder,  permanent  in  the  air,  odorless,  having  a 
sweetish  and  af^rward  astringent  taste,  and  an  acid  reaction.  SoluUe, 
without  leaving  more  than  a  trifling  residue,  in  1.2  parts  of  ^fater  at 
16°  C,  {59°  F.),  and  very  soluble  in  boiling  water;  almost  insoluble  in 
alcohol.  When  heated,  the  salt  melts  in  its  water  of  crystallization, 
and  at  or  near  200°  C.  (392°  F.)  it  loses  the  whole  of  it,  amounting  to 
48.6  per  cent,  of  its  weight.  The  aqaeons  solution  of  the  salt  yields, 
with  water  of  ammonia,  a  white,  gelatinous  precipitate,  soluble  in  ^^lu- 
tion  of  potassa  or  of  soda,  and,  with  test-solution  of  chloride  of  barium, 
ft  white  precipitate  insoluble  in  hydrochloric  acid.  '  A  solution  of  1  prm. 
of  the  salt  in  30  c.c.  of  ^'ater  should  not  give  more  than  a  faint  blue 
coloration  witli  a  drop  of  test-solution  of  ferrocyanide  of  potassium 
(limit  of  iron). 

4th  Gboup  of  Tetrad  Metals.    Pbepabations  of  Lead. 
Plumbum.     {L<!mI.     Pb  =  206.5.) 

This  well-known  metal  is  not  officinal.  It  is  larcely  diffiised  through- 
out the  world,  its  principal  ore  being  the  sulphi<k  or  galena,  which  is 
worked  lai^lv  for  the  production  of  tiie  metal.  It  is  poisonous  in  its 
action  upon  the  system,  producing  in  many  who  work  in  it  constantly 
s  disease  called  lead  colic,  and  in  some  ca^es  a  peculiar  palsy. 

Lead  is  a  soft,  bluish-oolored  metal,  veiy  malleable  and  fusible.  It 
forms  tive  oxides;  the  most  important  to  the  pharmacist  ia  the  protoxide 
or  litharge. 

Lead  may  be  detected  by  the  following  reactions:  A  hroipvn  or  black 
precipitate  by  sulphuretted  hydr<^n  and  sulphide  of  ammonium ;  a 
white  precijjitate  with  muriatic  acid  and  soluble  chlorides,  Soluble  in  a 
lai^  quantity  of  water;  a  yellow  precipitate  by  iodide  of  potassium, 
soluble  in  boiling  solutions  of  alkaline  chlorides  and  iodides;  a  yellow 
pre<ipitate  by  diromate  of  potassium,  scarcely  soluble  in  dilute  nitric 
acid ;  a  gray  metallic  precipitate  by  tin  and  zinc ;  a  white  precipitate 
by  ferrocyanuret  of  potassium. 

pBEPARATiajra  OF  Lead. 

Plurabi  aoetan,  Pb(C,H»0,),.3HjO.    Aciculnr  efflorescent  crystal", 

Pliimbi  carbonsB,  (PbCO,),Pb(HO)p     lleavv  wliiie  opaque  powder. 

Plumbi  ehloridum,  PbCl,     Flat,  needle-shapsd  cn-aids,  used  externally. 

Plumbi  iodidum,  Pblf,     A  bright  yellow  amorpliouB  powder,  uxed  in  ointment*. 

Plumbi  nitniK,  Pb(SO,)^    White  crjetals,  soluble  in  woler ;  ditanfectant. 

Plurabi  ojcidum,  PbO.     Yellow  atid  reddish  flakes  or  powder. 

Plumbi  oiidum  nibrura,  PbjO,.     ReddiHh  scaly  powder. 

Plumbi  siibacelatia  liquor,     A  clear,  heavy  liquid,  Krsdunlly  depositing  carbonate. 

Plumbi  Kuliacctatis  liquor  diluliis,    3  per  cent,  of  liquor  plumbi  aubacelatis.     Used 

externa!  ly. 
Plumbi  tanna*.     Cataplsama  ad  de  oubitum. 
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PhtmlnAeetaj),JJ.S.P.   (Acdate  of  Lead.   Pb(CjHA)r3HjO  =  378.5.) 
{Sugar  of  Lead.) 

Acetate  of  lead  should  be  kept  in  well-stopped  bottles. 

Made  by  dissolving  lithai^  in  acetic  acid,  evaporating  the  solution, 
and  crj'stallizing ;  also  by  the  direct  action  of  vin^ar  upon  sheets  of 
lead  partially  expoecd  to  the  air,  so  as  to  become  oxidized,  Mhen,  the 
oxide  being  dissmved  in  the  acid,  the  salt  may  be  obtained  in  spongy 
masses  composed  of  interlaced  acicular  crystals,  poflsessing  an  acetic  odor 
and  a  sweet  metallic  taste ;  exposed  to  the  air  it  effioresoes  slightly,  is 
soluble  in  twice  its  weight  of  cold  ^vater,  and  less  of  boiling  water,  com- 
municating a  turbidnesH  to  the  solution  from  taking  up  CO,,  which  water 
generally  holds ;  thJR  turbidness  may  be  removed  by  the  addition  of  a 
little  acetic  acid  or  vinegar. 

Sugar  of  lead  for'  internal  administration  should  be  recrystallized. 
By  diiisolving  the  salt  in  distilled  water,  adding  enough  acetic  acid  to 
make  the  solution  clear,  filtering  and  evaporating  to  a  proper  density 
acetate  of  lead  is  obtained  in  very  fine  acicular  crystals. 

It  is  abo  incompatible  with  all  acids,  and  with  numerous  soluble  salts. 
If  sugar  of  lead  contains  iron,  ferrocyanide  of  potaaaiura  will  cause  a 
bluish  predpitate ;  if  copper  is  present,  the  precipitate  will  have  a  red- 
dish color. 

Sugar  of  lead  is  very  extensively  employed,  both  intemallv  and  eitei*- 
nally.  It  ranks  as  a  sedative  astringent,  checking  morbid  discharges, 
diminishing  the  natural  secretions;  and  is  capable  oy  various  combina>- 
tions  of  filling  a  variety  of  indications  in  disease.  One  of  the  chief 
uses  of  this  salt  is  as  an  ingredient  in  preparations  for  the  hair  which 
are  designed  to  produce  a  gradual  change  of  color,  while  by  its  astrin- 
gen(T,  it  promotes  the  healthy  and  increased  growth  of  the  hair.  The 
too  free  use  of  these  applications  is  l>elieved  to  have  produced  serious 
cephalic  diseases.  I>oc<e,  gr.  ss  to  iij  in  pill,  care  being  taken  not  to 
induce  its  poisonous  effects.  Kxtemally,  it  is  used  in  solution  from  gr.  j 
to  gr.  viij  to  f.^  as  a  sedative,  astringent,  and  desiccant  to  inflamed 
parts.  ^ 

Colorless,  shining,  transparent,  prismatic  crystals  or  scales,  efflorescent 
and  attracting  carbonic  acid  on  exixwure  to  air,  having  a  faintly  acetous 
odor,  a  sweetish,  astringent,  afterward  metallic  taste,  and  a  faintly  acid 
renctioD.  Soluble  in  1.8  J»rt8  of  water  and  in  8  parts  of  alcohol  at 
15°  C.  (59°  F.) ;  in  0.5  ]»rt  of  boiling  water,  and  in  1  part  of  boilii^ 
alcohol.  The  solutions  exhibit  generally  a  slight  turbidity,  which  is 
removed  by  the  addition  of  a  few  drops  of  acetic  acid.  When  heated, 
the  salt  melts,  then  begins  to  lose  water  and  acetic  acid,  and,  at  a  higher 
temperature,  it  is  decomposed.  The  aqueous  solution  yields  a  black  pre- 
cipitate with  hydrosulphuric  acid,  a  white  one  with  diluted  sulphuric 
acid,  and  a  yellow  one  with  test-solution  of  iodide  of  potassium.  On 
heating  the  salt  with  sulphuric  acid,  acetous  vapors  are  evolved. 

The  aqueous  solution ,  when  completely  precipitated  by  hydrosulphuric 
acid,  should  yield  a  filtrate  which  leaves  no  residue  on  evaporation 
{absence  of  zinc,  alkalies,  or  alkaline  earths).  On  precipitating  a  10  per 
cent,  aqueous  solution  with  diluted  sulphuric  acid,  the  filtrate,  when 
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gupersaturated  with  ammonia,  should  not  exhibit  a  blue  tint  (abeenoe 
of  copper). 

Plumbi  Carbonae,  U.  S.  P.     {Carbonate  of  Leati.      White  Lead. 
(PbCO,)^Pb(HO}j  =  773.5.) 

This  important  substance,  which,  as  ground  in  oil,  is  extensively  used 
as  a  pigment,  ia  obtained  by  two  methods:  1.  By  passing  a  stream  of 
CO,  tiirough  a  solution  of  subacetate  of  lead.  The  CO,  combines  with 
the  excess  of  Pb,  and  precipitates  as  Pb,CO„  while  a  neutral  acetate  of 
lead  remains  in  solution ;  this  is  boiled  with  a  fresh  addition  of  PbO, 
and  ^ain  brought  to  the  condition  of  subacetate,  and  treated  as  before 
with  CO,.  This  plan  is  pursued  by  the  Frendi  and  Swiss  manufacturers. 
2.  Our  own  manufacturer  cast  the  lead  into  thin  sheets,  which  are  then 
rolled  into  c)'linders,  5  or  6  inches  in  diameter,  and  7  or  8  high ;  each 
cylinder  is  placed  in  an  earthen  pot,  containing  Oss  vin^ar,  the  lead 
tieing  supported  by  projecting  pieces  from  contact  with  the  vinegar. 
Strata  of  these  pots  are  arranged  in  sheds,  with  refuse  stable  materials, 
which  are  giving  off  CO,,  and  have  a  certain  elevation  of  temperature 
due  to  fermentation.  At  the  end  of  6  weeks,  the  stacks  are  unpacked, 
mid  the  sheet-lead  is  found  almost  entirely  converted  into  a  flaky,  white, 
friable  substance,  which  is  the  white-lead.  This  is  separated,  and  reduced 
to  fine  powder.  Carbonate  of  lead  is  a  heavy,  opaque  substance,  in 
powder  or  friable  lumps,  insoluble  in  water,  of  a  fine  white  color,  great 
opacity,  inodorous,  and  nearly  insipid.  The  analyses  of  Mulder  and 
others,  of  different  specimens  of  whit^lead,  show  that  it  contains  various 
proportions  of  carbonate,  PbCOj,  and  hydrated  oxide,  Pb2H0,  so  that 
its  combining  proportion  is  not  uniformly  as  above. 

Carbonate  of  lead,  to  furnish  a  cheaper  paint,  ia  often  mixed  wiih 
sulphate  of  barium,  calcium,  or  lead,  or  with  carbonate  of  calcium 
(chalk) ;  the  last  impurity  will  remain  behind  when  the  article  is  dis- 
solved in  caustic  potassa ;  the  former  are  all  insoluble  in  diluted  nitric 
acid,  which  readily  dissolves  the  carbonate  of  lead. 

This  is  regarded  as  the  most  poisonous  of  the  lead  salts ;  it  is  employed 
externally  as  a  dusting  powder  in  excoriations  of  children,  and  as  an 
astringent  and  sedative  dressing  to  ulcers  and  inflamed  surfaces.  (See 
Unguentum  Plumbi  Oarbonatui.) 

A  heavy,  while,  opaque  po\^er  or  jjulverulent  mass,  permanent  in 
die  air,  odorless  and  tasteless,  and  insoluble  in  water  or  alcohol.  When 
strongly  heated,  the  salt  turns  yellow,  without  charring,  and,  if  heated 
in  contact  witli  charcoal,  is  reduced  to  metallic  lead.  The  salt  dissolves 
in  diluted  nitric  acid  with  effervescence,  and  without  leaving  more  than 
a  trifling  residue.  This  solution  yields  a  black  precipitate  with  hydro- 
sulphuric  acid,  a  white  one  with  diluted  sulphuric  acid,  and  a  yellow 
one  with  test-solution  of  iodide  of  potasiium.  On  completely  precipi- 
tating the  solution  with  hydrosulpliuric  acid,  the  filtrate  should  not 
leave  more  than  a.  trifling  residue  on  evaporation  (limit  of  zinc,  alkalies, 
or  alkaline  earths). 
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HwrnH  ChUnidum.     (Chloride  of  Lead.     PbCl,  =  277.3.) 

Chloride  of  lead  ia  obtained  by  precipitatiiig  a  soluble  lead  salt,  and 
may  be  cryetallized  from  its  hot  solution  in  anhydrous  needlee;  it  is 
soluble  in  13S  parte  of  cold  water. 

It  has  been  recommended  as  preferable  to  chloride  of  zioc  in  some 
diseases,  especially  in  cancer ;  externally  as  fomentations  by  dissolving 
from  ^  to  1  drachm  in  a  quart  of  water,  and  in  ointment  containing  9j 
to  5se  to  the  ounce. 

Plur)^i  lodtdum,  U.  S.  P.     {Iodide  of  Lead.    Pbl,  =  469.7.) 

This  is  beet  made  by  precipitating  4  ounces  of  nitrate  of  lead  dia- 
solved  in  Oiss  of  distilled  water,  wiUi  4  ounces  of  iodide  of  potassium 
dissolved  in  Oss  of  water.  Wash  tJie  precipitate  with  water  and  dry  it 
with  a  gentle  heat. 

This  salt  may  be  obtained  in  fine  golden  scales  by  dissolving  it  in  a 
boilii^  mixture  of  1  part  of  acetic  acid  and  12  of  water;  when  the 
solution  cools  the  salt  is  deposited. 

This  preparation  is  supposed  to  have  the  resolvent  powers  of  iodine 
with  those  peculiar  to  lead ;  and  hence  it  is  used  to  reduce  indolent 
scroAilous  or  syphilitic  tumors. 

A  heavy,  bright,  citron-yellow  powder,  permanent  in  the  air,  odorless 
and  tasteless,  and  of  a  neutral  reaction.  Soluble  in  about  2000  parts  of 
water  at  15°  C.  (59°  F.),  and  in  about  200  parts  of  boiling  water; 
very  slightly  soluble  in  alcohol,  but  readily  dissolved  by  aqueous  solu- 
tions of  the  acetates  of  alkalies  and  by  solution  of  chloride  of  ammo- 
nium. ^V^len  strongly  heated,  the  salt  fuses,  and,  at  a  higher  tempera'- 
ture,  it  is  decomposed,  emitting  violent  vapors  of  iodine,'  and  leaving  a 
citron-yellow  residue. 

On  triturating  1  part  of  the  salt  with  2  parts  of  chloride  of  ammo- 
nium in  a  porcelain  mortar,  and  adding  2  parts  of  water,  a  colorless 
liquid  should  result  (absence  of  and  diSerence  irom  chromate).  This 
liquid,  diluted  with  water,  affords  a  white  precipitate  with  diluted  sul- 
phuric acid,  and  a  black  one  with  hydroeulphuric  acid.  If  all  the  lead 
has  been  precipitated  from  a  portion  of  the  solution  by  the  lastr-named 
reagent,  the  filtrate  should  leave  no  residue  on  evaporation  and  gentle 
^ition  (absence  of  zinc,  alkalies,  or  alkaline  earths). 

Plumhimras,JJ.S.P.    {Mtrale  of  Lead.    Pb(NOj),  =  330.5.) 

This  is  made  by  dissolving  litharge  in  nitric  acid  by  the  aid  of  heat; 
the  liquid  is  then  set  aside  to  crystallize ;  the  crystals  are  beautitul  white, 
nearly  opaque  octahedrals,  permanent  in  the  air,  of  a  sweetish  astrin- 
gent taste,  soluble  in  water  and  alcohol. 

It  is  a  powerful  disinfectant,  decomposing  sulphuretted  hydrc^n  and 
the  hydroeulphides  present  in  putrescent  animal  matter.  Ledoyen's  dis- 
infec^mt,  which  is  highly  esteemed,  is  a  solution  of  this  salt,  5j  being 
dissolved  in  f^j  of  water. 

This  can  be  prepared  cheaply  by  dissolving  litharge  in  nitric  acid  to 
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saturation,  and  when  nsed  should  be  placed  in  the  vessels  containing  the 
offensive  matter  or  exposed  in  saucers  in  the  room. 

Plumbi  Nttraa  Fujtus. — Thi^  fe  made  by  melting  the  salt  at  the  lowest 
temperature  possible,  and  casting  it  in  moulds  like  nitrate  of  silver,  and 
is  used  for  like  purposes. 

Colorless,  transparent,  or  white,  nearly  opaque,  octahedral  crj-stals, 
permanent  in  the  air,  odorless,  having  a  g^veetisn,  astringent,  aftem'ard 
metallic  taste,  and  an  arid  reaction.  Soluble  in  2  parts  of  water  at  15° 
C.  (69°  F.),  and  in  0.8  part  of  boiling  water ;  almost  insoluble  in  alco- 
hol. When  strongly  heated,  the  salt  decrepitates,  emits  nitrous  vapors, 
and  finally  leaves  a  residue  of  oxide  of  lead.  The  aqueous  solution 
yields  a  black  precipitate  with  hydrosulphuric  acid,  a  white  oue  with 
diluted  sulphuric  acid,  and  a  yellow  one  with  test-solution  of  iodide  of 
potassium. 

When  completely  precipitated  with  hydrosulphuric  acid,  the  solution 
should  yield  a  filtrate  which  leaves  no  residue  on  e\-aporation  (absence 
of  zinc,  alkalies,  or  alkaline  earths.)  On  precipitating  a  10  per  cent, 
Boludon  of  the  salt  with  diluted  sulphuric  acid,  tne  filtrate,  when  super- 
saturated with  ammonia,  should  not  exhibit  a  blue  tint  (absence  of 
copper). 

P/um6i  Oridwm,  U.  8.  P.    {Oxide  of  Lead.    IMarge.     PbO  =  222.5.) 

This,  which  is  a  common  variety  of  protoxide  of  lead  (PbO),  is 
generally  obtained  as  a  secondary  product  in  the  cupellation  of  aigen- 
tiferous  galenas,  when  the  oxide  becomes  fused  or  semivitrificd,  and  is 
driven  off  in  hard  particles  of  a  scaly  texture.  English  litharge  is 
the  best 

Its  use  in  the  arts  b  as  a  dryer  in  paint,  in  consequenoe  of  its  com- 
bining with  the  oil ;  in  pharmacy,  its  greatest  use  is  m  the  manufacture 
of  lead  plaster. 

A  heavy,  yellowish,  or  reddish-yellow  powder,  of  minute  scales,  per- 
manent in  the  air,  odorless  and  tasteless,  and  insoluble  in  water  or 
alcohol.  When  heated  in  coutact  with  charcoal,  it  is  reduced  to 
metallic  lead. 

Oxide  of  lead  should  be  soluble  in  diluted  nitric  acid,  wthout  leaving 
more  than  a  trifling  residue,  and  with  but  little  effer^-escence  (limit  of 
carbonate).  The  diluted  and  filtered  solution  yields  a  black  precipitate 
with  hydrosulphuric  acid,  a  white  one  with  diluted  sulphuric  acid,  and 
a  yellow  one  with  test-solution  of  iodide  of  potassium.  If  the  lead  be 
completely  precipitated  with  hydrosulphuric  acid,  the  resulting  filtrate 
should  not  leave  more  than  a  trace  of  residue  on  evaporation  (limit  of 
zinc,  alkalies,  or  alkaline  earths). 

Plumbi  (hndum  Subrum.     (Bed  Lead.     Mtnium.     Pb,0^  ^  683.5.) 

The  vellow  protoxide  of  lead,  which  is  commercially  known  by  the 
name  of  massicot,  and  which  differs  from  lithaige  in  its  mode  of  prepa- 
ration and  properties,  though  similar  in  composition,  is  introduced  into 
a  reverberatory  furnace,  there  eaiciaed  for  48  honrs,  heated  to  redness, 
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and  allowed  to  cool  slowly.  Or  the  hot  mssstcot  is  cooled  bv  being 
sprinkled  with  water,  and  afler  levigation  heated  in  cloaed  tin  boxes  to 
redness;  the  slower  the  product  is  allowed  to  cool,  the  finer  will  be 
the  color. 

It  is  a  heavy  scaly  powder  of  a  bright  red  color,  which  appears  yellow 
when  rubbed  upon  paper.  Before  the  blowpipe  upon  charcoal,  it  is 
wholly  reduced  to  the  metallic  state ;  exposed  to  the  light,  it  is  black- 
ened somewhat  by  being  partially  reducw. 

Its  chief  use  is  as  a  rea  paint ;  it  enters  into  the  composition  of  a  few 
ancient  plasters.     (See  Emjdatira.) 

Liquor  PlvmM  Sidxusdatta,  U.  S.  P.     {Solution  of  Svhaedcde  of  Lead.) 
{  Goulard's  Extract  of  Lead.) 
An  aqueous  liqoid,  containing  in  solution  about  26  per  cent.  (^  sub- 
acetate  of  lead. 

Acetate  of  lead,  one  hundred  and  seventy  parts  .  .  .  170 
Oxide  of  lead,  one  hundred  and  twenty  parU  ....  120 
Distilled  water,  a.  sufficient  quantity, 


To  make  one  thousand  parts 


Dissolve  the  acetate  of  lead  in  800  parts  of  boiling  distilled  water,  in 
a  glass  or  porcelain  vessel.  Then  add  the  oxide  of  lead,  and  boil  for 
half  an  hour,  occasionally  adding  enough  hot  dbtilled  water  to  make  up 
the  loss  by  evaporation.  Remove  the  n(at,  allow  the  liquid  to  cool,  and 
add  enough  distilled  water,  previously  boiled  and  cooled,  to  make  the 
product  weigh  1000  parts.  Finally,  filter  the  liquid  in  a  well-covered 
funnel. 

Solution  of  subacetate  of  lead  should  be  kept  in  well-stopped  bottles. 

This  is  one  of  the  simple  preparations,  readily  prepared,  even  by  the 
«ountry  practitioner.  The  litharge  should  be  in  very  fine  powder  before 
commencing  the  process,  and  care  should  be  taken,  by  constant  stirring, 
to  prevent  its  calling,  and  the  consequent  fracture  of  the  vessel;  an 
evaporating  dish  will  be  found  convenient,  and  in  filtering  a  covered 
lunnel  willbe  useful ;  the  filt«r  should  be  strengthened  by  a  small  filter 
set  into  the  funnel  at  its  narrowest  part,  in  which  the  plaited  filter  may  rest. 

It  precipitates  arabin,  and  numerous  coloring  matters  and  organic  prin- 
ciples not  precipitated  by  Pb5(^  It  is  remarkable  for  its  great  affini^ 
for  carbonic  acid,  wbit^  occasions  a  precipitate  of  carbonate  of  lead, 
merely  on  exposure  to  air.  If  this  solution  should  be  contaminated 
with  copper,  tnis  metal  will  be  removed  fay  immersing  a  strip  of  bright 
metallic  lead  in  it. 

Diluted  with  water,  it  is  applied  as  a  sedative  lotion  to  sprains, 
bruises,  etc     (See  Chniivm,  and  Linimentiim  Plumin  SxUxicetatis.) 

A  clear,  colorless  liquid,  of  a  sweetish,  astringent  taste,  and  an  alkaline 
reaction ;  sp.  gr.  1.228.  When  added  to  a  solution  of  acacia,  it  produces 
a  dense,  white  precipitate.  In  other  respects,  it  possesses  the  reactions 
of  an  aqueous  solution  of  acetate  of  lead.     (See  Plumbi  Acetaa.) 

13.7  gm.  of  the  solution  should  require  for  complete  precipitation  26 
CO.  o£  the  volumetric  solution  of  oxalic  acid. 
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lAquoT  PluiT^  Sabacetaiis  DUvtas.     {DUuted  Solidicn  of  Subaaetaie  of 
Lead.)    (Lead  Water.) 

Solution  of  Bubacetate  of  lead,  three  parts 3 

Distilled  water,  ninety-seven  parts 97 

To  make  one  hundred  parts 100 

The  use  of  distilled  water  in  this  solution  should  be  obeerred,  as  car- 
bonic acid,  present  in  ordinary  water,  removes  lead  from  t^e  solutjoo,  and 
weakens  the  preparation,  which  should  be  made  frequently.  It  is  im- 
proper to  add  acetic  acid  to  lead  water  to  render  it  clew. 

Plumbi  Tannas.     {Thnjiote  of  Lead.) 

This  preparation  was  directed  to  be  made  by  adding  2  ounces  of  solu- 
tion of  acetate  of  lead  to  a  decoction  of  20  ounces  of  oak  bark,  filtering 
out  the  ^^cipitate,  and  mixing  2  drachms  of  alcohol  with  it  before  it  is 
used.  This  forms  the  emplastrum  ad  decubitnm  of  the  Prussian 
Pharmacopceia. 

The  tannate  of  lead  is  also  prepared  by  precipitating  tannic  acid,  or 
an  infusion  of  galls,  by  acetate  of  lead.  The  precipitate  is  much  dark* 
eued  during  washing  and  drying.  It  is  made  into  an  ointment  by  mix- 
ing 1  drachm  of  it  with  an  ounce  of  lard  or  other  unctuous  ingredieot. 


5th  Group  op  Tetrad  Metals.     Iron. 
Iron  and  its  Preparations. 

Femim,  Pa    Dose,  gn,  j  to  t. 

Ferri  acetatia  liquor,  33  per  cent.  Fe^,H,q,)^     Sp.  gr.  1.160. 

Ferri  acelatia  tinttura,  16,5  per  cent,  Fe,(C,H,0,),.     Dose,  fjss.     RaderaacHer.? 

Fern  ammoniatum,  15  per  cent.  Fe^l^     Dose,  grs.  t  lo  x.     Omnge  colored. 

Ferri  broinidum,  FeBr..     Dose,  gn.  ij  U)  r.     Bnck-red  powder. 

Ferri  bromidi  liquor,  t  eBr^     Doee,  it^v  to  i.    See  Bromine  Preparatioiu. 

Ferri  bromidi  syrupus,  10  per  cent.  FeBr,     Dose,  HJ^x.    Greenish  syrup. 

Ferri  cariranas  saccbaratus,  15  per  cent.  PeCCV     Dose,  grs.  t  to  z.    Orajish-greeD 

Ferri  carbonas  efferrescens,  FeCO,  gm.  v  to  .^iss.     Doee,  gies.    Gianolar  powder. 
FerncarbonatiBmBSBa(pilula),FeCOt,  with  honey  and  sugar.   Does,  grs.  z  to  ii.   Dark 

green  pill  ma'^ 
Ferri  chloridiim,  FejClj+I2H,0.     Dose,  grs,  i  to  v.     Orange-yellow  crystals. 
Ferri  chloridi  liquor,  Fe,Cl^  in  aqua.    Sp.  gr.  1.405. 
Ferri  chloridi  syrup,  grs.  16  toGj.     Dose,  ^. 

Ferri  chloridi  Unciurs,  grs.  59  FeiClj  in  ij]'.     Doee,  THit.     YeHow-brown. 
Ferri  dtras,  Fe,(C,H,0,),6H,0.     Dose,  grs.  iij  to  v.    Oamet-red  scales. 
Ferri  dtrstis  liquor,  ^  ferri  citras  in  f  jij.     Sed  syrupy  liquid. 
Ferri  et  ammnrai  acelatis  miWura,     DoBe,  fS]  to  ftiv.    Deep  red  solution,    (Basham's 

Mixture.] 
Ferri  et  amoionii  dtrsa,  Fe,(N'H,]i(C^HqOTV     Dose,  gra.  i^  Ui  t.     Cramet-red  scales. 
Ferri  et  ammoiiii  phosphas  syrup,  gr.  (jss  H|POt,  gr.  Itbs,  each,  to  f^j.     Dose,  3J. 

Jos.  Roberts, 
Ferri  et  ammonii  sulphas,  Fe,(NH,),(SO,}424H,0.    Dose,  grs.  i^  to  vj.    Violet-tinted 
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Ferri  et  ammonii  tartru.     Dooe,  gra.  i  to  ii.     Red-broirn  Males. 

Fern  el  cslcia  phoaphiliB  comp.  sjnip,  complex.    Dose,  I^.     Red ;  PaniHli'a  chemical 

Ferri  et  msgnesii  citras.     Dose,  gra.  i^  to  xy.     QreeniBh-^ellow  Bcsles. 

Ferri  et  potaaui  tartras.     Doee,  grs.  z  to  xz.     Ked-brown  scales. 

Ferri  et  quiniiue  citras,  12  per  cent,  of  quiitine.     Doee,  grs.  iy  lo  t.    Greenish-jellow 

Ferri  et  quiniiue  citratii  lienor,  6  per  cent,  of  qniniDe.     OreeuiBh-yellow  llquiil. 

Ferri  et  quinime  et  strychnuue  phuephitum  ayrup.     Dow,  fSi- 

Ferri  et  quiniiue  solpliati.     Dose,  gra.  i  to  v.    Coforleas  octohedrons. 

Ferri  et  strjchniiue  citras,  1  per  cent  of  strychnia.     Dose,  grs.  ^  to  it.    Oamet-rad 

Ferri  et  linci  citnu.    Doee,  grs,  j  to  iy.     Brownish-green  scaJee, 

Ferri  ferrocyanidum,  Fe|FCy^     Dose,  gn.  t  to  x.    Pure  PruBsian  blue. 

Ferri  hydrocvanatum.     Dose,  gr.  j.     Poisonoug. 

Ferri  hyperoliluratis  liquor,  Fe^CIO,  in  aqua.     Dose,  n\,v  to  x. 

Ferri  hypophoephia,  Fe,(H,PO,)g.     Dose,  grs.  j  to  ij.    Qrayish-white  poirder, 

Ferri  bypophoHphitis  ayrup,  gn.  j  lo  3J,  syrup.     Doee,  fJi-     ^»ed  in  pbthisis. 

Ferri  hypophonphitia  Bvrup  comp.,  complex.     Dose,  (^.    Thompson. 

Ferri  hypophosphitis  Hvrup  comp.,  complex.     Dose,  f^.    Procter. 

Ferri  ioudum,  Felp    boee,  grs.  j  to  iij.    Decomposes  m  air. 

Ferri  iodidum  saccharatum,  'iO  per  cent.  Fel^  with  sugar  of  milk.     Doee,  gra.  ij  to  tJ. 

New  tonic  alterative. 
Ferri  iodidi  errupu&  10  per  cent.  Felp    Dose,  it\,x  to  xx.    Light-green  color. 
Ferri  laclas,  FejC,Hj<\),     Doee,  gw.  ii  to  v.     Greenish-white.  t_^ 

Ferri  nilratia  liquor,  S  per  cent.  re^NO,  in  aqua.    Doee,  n\,v  to  xr.     Pale  amber 

color,    Sp.gr.  1.050. 
Ferri  oxalaa,  FeC.O,H,0.     Dose,  grs.  y.     Lemon-yellow  powder, 
Ferri  oxidum  hydratum,  Fe|6H0.     Dose,  ^  to  Jsa.     lUddish-brown  magma. 
Ferri  oxidum  cum  magnesia,  Fe,(SO,)B  6}  parts  to  MgO,  1  part,     Doee,  £  to  ^sb. 

Lieht-browD  color,  

Fern  phoephaa.     Doee,  grs.  j  to  x.    Light -green  scales. 

Ferri  protocartras.     Doee,  grs.  t.  to  x.     In  greenish  powder. 

Ferri  pyrophosphaa.     Dose,  gra,  iy  to  *j.     Apple-green  scales. 

Ferri  subcarbonos.     Doee,  gn.  v  to  3bs.     Rea-orown  powder, 

Ferri  snbiiulpbatig  liquor,  containing  43.7  per  cenL  of  basic  sulphate,  Fe,0(SO))s. 

Monsel'a,  ruby  red.     Sp.  gr.  1.555. 
Ferri  sulphas,  FeSO,7H,0,     Dose,  gr,  v.    Green  cry  stab. 
Ferri  sulphas  exsiccatug,  FeSO,UjO.     Dose,  gr.  iij.     M'hilish  powder. 
Ferri  sulphas  granulala.  Ph.  Br,    "   lFeSO,7H,0.    Doee,  gr.  v.  A  pale-green  crystal- 
*"      '      "   ■  ■   ■ .   -       .-  n   ^^  j-     jj^g  powder. 

■.  V.     In  baths. 
Ferri  et  potassii  sulphuretum.     Brown  mass, 

Ferri  BUperphoephatb  syrup,  gra.  v  to  gi.     Doae,  f^j.     Contains  an  excess  of  H1FO4. 
Ferri  lannas.     Dose,  gr,  x.     Black,  insoluble. 
Ferri  tenmlphatis  liquor,  28.7  per  cent.  Fe,(80i))  in  aqua.     Bich  brown  liquid.    Sp. 

gr.  1.3^0. 
Ferri  valerianas,  Fe,(CgH^,)g.    Dose,  grs,  j  lo  Jj.    Beddish  powder. 
Femim  dialysatum,  conlaining  variable  quantitiea  of  Fc,Cl|  and  Tefif     Doee,  nv.z 

lo  xl.     Deep  red,  (raasuLrent  liquid,    Sp,  gr.  about  1.04. 
Ferrum  reductnm,  metaUic  iron  reduced  by  hydrogen.    Dose,  grs.  j  to  iy.    Impalpable 

gray  powder. 

Jfemtm,  U.  S.  P.     (Irm.     Fe  =  55.9.) 

This  iDdi^>et]8able  metal  is  too  well  known  to  require  a  descriptioit 
of  its  sensible  properties.  It  has  a  specific  gravity  of  7.7 ;  tliougE  not 
acted  on  by  the  dry  atmosphere  or  by  pure  Arater,  it  is  rapidly  oxidized 
by  water  containing  carlxinic  acid ;  hence  the  production  of  protocar- 
bonate  of  iron  with  evolution  of  hydrogen ;  the  subsequent  conversion 
of  this  into  hydrated  sesquioxide  constitutes  the  ordinary  phenomenon 
of  rusting.     Its  pureet  commoa  form  is  that  of  wire,  or  preferably  card 
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teeth.  In  this  form  it  is  officinal,  and  used  to  prepare  the  liquor  ferri 
chloride  and  syrup  ferri  iodide.  The  filings  (ferri  ramenta),  when 
obtained  as  a  reeiduum  from  the  manufactories,  are  apt  to  be  contami- 
nated with  other  metals.  They  are  also  liable  to  rust,  which  is  objec- 
tionable in  some  instances. 

The  salts  of  iron  used  in  medicine  are  numerous.  They  are  of  two 
classes — theferroaa,  in  which  the  iron  acts  as  a  bivalent,  and  the /«-*■«, 
in  which  it  acts  as  a  quadrivalent,  though  apparently  a  trivaleut. 
This  system  of  nomenclature  gives  simplicity  and  accuracy,  and  is  now 
adopted  in  all  chemical  and  scientific  works.  It  is  not  yet  adopted  in 
the  Pharmacopoeia,  and  the  terms  are  hence  only  employed  as  synonyms 
in  this  work. 

The  officinal  names  of  the  halogen  and  anatt^us  compounds  are  like- 
wise different  in  some  instances  from  those  adopted  by  modern  chemists, 
for  while  the  compounds  of  chlorine  are  called  chlorides,  those  of  sulphur 
have  the  termination  urd;  tlie  cyanogen  compounds,  formerly  terminated 
in  the  same  way,  are  in  the  recent  edition  called  cyanides  and  ferrocyanides, 

Iron  is  conveniently  recognized  in  its  proionalU  (ferrous  salts)  by  the 
following  tests.  They  have  pale-green  color  in  solution,  potassa  and 
8oda  throw  down  a  white  hydrate,  which  changes  by  exposure  to  the  air 
to  gray,  green,  bluish-black,  and  then  to  the  red  sesquioxide.  Alkaline 
caroonates  affect  them  similarly.  They  are  not  precipitated  by  sul- 
phuretted hydrogen,  as  many  metallic  salts  are,  but  give  a  black  pre- 
cipitate with  alkaline  sulphureta.  They  give  a  nearly  white  precipitate 
when  free  from  sesquisalta,  with  ferrocyanide  of  potataium ;  by  exposure 
this  becomes  blue;  by  fenidOTanide  an  iutense  blue  is  inuneuiately 
produced.  Tannic  acid  only  blackens  these  salts  when  they  contain 
sesquLsalts. 

The  sesquisalts  of  iron  (ferric  salts)  have  generally  a  yellowish-brown 
tint,  but  by  dissolving  au  excess  of  ferric  .oxide  become  brownish-red. 
Alkalies  and  alkaline  carbonates  throw  down  a  red-brown  precipitate 
of  hydrated  aesquioxide ;  sulphuretted  hydrc^n  converts  tliem  into 
protosalts  with  prccipitadon  of  sulphur;  fernx;yanide  of  potassium 
throws  down  Prussian  blue ;  but  the  ferridc)'anidc  has  no  effect,  except 
upon  protosalts.  Tannic  acid  produces  a  bluish-black  precipitate,  the 
basis  of  common  black  ink ;  in  the  presence  of  some  ve^table  acids  no 
precipitate  occurs  with  alkalies,  and  no  blackening  with  tannic  acid  if 
the  acid  is  in  excess. 

Perhaps  no  class  of  remedies,  certainly  none  derived  from  the  mineral 
kingdom,  are  so  universally  esteemed  for  tonic  and  astringent  properties 
as  the  salts  of  iron,  and  accordingly  pharmacists  have  expended  much 
ingenuity  and  skill  in  improving  their  quality  and  extending  their  num- 
ber, till  they  have  become  leading  articles  of  materia  modica,  while  some 
of  them,  by  being  formed  into  solutions,  tinctures,  wines,  syrups,  and 
elixirs,  are  rendered  unusually  eligible  for  common  use. 

The  syllabus  of  the  preparations  of  iron,  it  will  be  noticed,  is  arranged 
in  alphabetical  order,  as  being  one  which  is  now  adopted  both  in  phar- 
macopceias  and  dispsnsatories,  as  furnisbing  the  greatest  facili^  for 
reference. 
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laquor  Fori  AoetaHa,  U.  S.  P.    (Solutwn  of  Aedate  of  Iron.)    {Sdvtion 
of  Ferric  AceUUe.) 

Ad  aqueous  solution  of  ferric  acetate  [FeifC^HgOj),  =  465.8],  con- 
tainiDg  33  per  cent  of  the  anhydroue  salts. 

Bolution  of  teraulphate  of  iron,  one  hundred  parts  100 

Glacial  acetic  acid,  twenty-eix  parts 26 

Water  of  ammoDia,  eighty  parte 80 

Wat«r, 

Dietilled  water,  each,  a  sufficient  quantity, 

To  make  one  hundred  parts 100 

To  the  -water  of  ammonia,  diluted  Avith  200  parts  of  cold  water,  add, 
constaotly  stirring,  the  solution  of  tersulphate  of  iron,  previously  diluted 
with  350  parts  of  cold  water.  Pour  the  whole  on  a  wet  muslin  strainer, 
allow  the  precipitate  to  drain,  then  return  it  to  the  vessel  and  mix  it 
intimately  with  600  parts  of  cold  water,  again  drain  it  on  the  strainer, 
and  repeat  the  operation  until  the  washings  cause  but  a  slight  cloudi- 
ness with  test-solution  of  chloride  of  barium.  Then  allow  the  excess 
of  water  to  drain  ofiP  and  press  the  precipitate,  I'olded  in  the  strainer, 
until  its  weight  is  reduced  to  70  parts  or  less.  Add  the  precipitate  to 
the  glacial  acetic  acid  contained  in  a  capacious  porcelain  capsule,  aud 
stir  occasionally,  until  the  oxide  is  entirely  dissolved.  Finally,  add 
sufficient  cold,  distilled  water  to  make  the  product  weigh  100  parts,  and 
filter,  if  necessary. 

Solution  of  acetate  of  iron  should  be  kept  in  well-stopped  bottles, 
protected  from  light. 

A  dark  red-brown,  transparent  liquid,  of  an  acetous  odor,  a  sweetish, 
faintly  styptic  taste,  and  a  slightly  acid  reaction  Sp.  gr.  1.160.  The 
diluted  solution  affords  a  brown-red  precipitate  with  water  of  ammonia, 
and  a  blue  precipitate  witJi  test-eolution  of  ferrocyauide  of  potassium. 
^\'hen  heated  with  sulphuric  acid,  the  solution  evolves  acetous  vapors. 
If  the  iron  be  completely  precipitated  from  the  solution  by  an  excess  of 
ammonia,  a  portion  of  the  filtrate  should  not  yield  a  white  or  a  dark- 
colored  precipitate  with  hydrosulphuric  acid  (zinc,  copper).  Another 
portion  of  the  filtrate  should  leave  no  fixed  residue  on  evaporatioD  and 
g^tle  ignition  (fixed  alkalies).  A  few  drops  added  to  fredily-prepared 
test-solution  of  ferrocyauide  of  potassium  snould  impart  to  the  latter  a 
yoK  greenish-brown-  color  without  a  trace  of  blue  (absence  of  ferrous 
salt). 

10  gm.  of  the  solution  carefiilly  eA'aporated  and  ignited,  after  addition 
of  a  few  drops  of  nitric  acid,  should  yield  a  residue  weighing  1.15  gm. 

Id  preparing  this  solution,  the  precipitated  oxide  pre]»red  in  the  first 
stage  of  the  process  must  be  thoroughly  washed,  otherwise  the  solution 
will  precipitate. 

Dofloe  has  proposed  a  basic  acetate  as  an  antidote  to  arsenious  and 
arsenic  acid,  especially  when  combined  with  alkalies.  It  is  prepared  by 
completely  saturating  acetic  acid  with  sesquioxide  of  iron.  The  solu- 
tion contains  Fe^gAc,  and  in  cases  of  poisoning  by  arseniates  or  arsenites, 
is  to  be  freely  wed,  lately  dilated  with  warm  water. 
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Tindura  Ferri  Acdatia,V.  S.  P.     {'Rncture  of  Acetate  of  Iron.)   {Tinc- 
ture of  Ferric  Acetate.) 

Solution  of  acetate  of  iron,  fifty  parts 50 

Alcohol,  thirty  parts 80 

Acetic  ether,  twenty  parts 20 

To  make  one  hundred  p&rta 100 

Mix  tlie  alcohol  and  acetic  ether,  and  gradually  add  the  solutioii  of 
acetate  of  iron,  taking  care  that  the  mixture  remains  cool. 

Keep  the  tincture  in  glass-stoppered  bottles,  in  a  cool  and  dark  place. 

A  clear,  dark  reddish-brown  liquid,  transparent  in  thin  layers,  hav- 
ing the  odor  of  acetic  ether,  an  acidulous  and  astringent  taste,  and  a 
slightly  acid  reaction  Sp.  gr,  about  0.950.  It  is  miscible,  in  all  pro- 
portions, with  water,  without  becoming  turbid.  The  tincture,  diluted 
with  water,  affords  a  brownish-red  precipitate  with  water  of  ammonia, 
and  a  blue  one  with  test>-aolution  of  ferrocyanide  of  potassium.  When 
mixed  with  sulphuric  acid,  and  gently  warmed,  it  evolves  acetous  vapors. 
If  the  iron  be  completely  precipitated  from  a  portion  of  the  diluted 
tincture  by  excess  of  water  of  ammonia,  the  filtrate  should  not  yield 
either  a  white  or  a  dark-colored  precipitate  with  hydroeulphuric  acid 
(absence  of  zinc,  copper).  Another  portion  of  the  filtrate  should  not 
leave  any  fixed  residue  on  evaporation  and  gentle  ignition  (absence  of 
fixed  alkalies),  A  few  drops  added  to  fresh^'-prepared  test^olution  of 
ferriej'anide  of  potassium  should  import  to  the  latter  a  pure  greenish- 
brown  color  without  a  trace  of  blue  (absence  of  ferrous  salt). 

20  gra.  of  the  tincture  carefiiUy  evaporated,  and,  afber  addition  of 
a  few  drops  of  nitric  acid,  ignited,  should  yield  a  residue  weighing 
1.12  gm. 

Rmfemacker'a  tinctiira  ferrt  acetici  is  prepared  by  boiling  an  intimate 
mixture  of  2  oz.  7  dr.  protosulphate  of  iron,  3  oz.  acetate  of  lead,  6  oz. 
of  distilled  water,  and  12  oz.  wine-vinegar,  in  an  iron  vessel,  and,  after 
cooling,  adding  10  oz.  alcohol.  This  mixture  is  set  aside  for  several 
mouths,  and  when  it  has  assumed  a  deep-red  color  is  filtered  and  pre- 
served. Age  improves  this  tincture  in  taste  and  smell.  It  is  used  in 
the  same  cases  as  other  mild  ferruginous  preparations,  in  doses  of  from 
30  to  60  (bops. 

Fe)-rum  Ammtmiaium.     (Ammoniated  Iron.     Flores  Marfialee.) 

Snhcarbouate  of  iron  is  mixed  with  muriatic  acid  in  a  glass  vesseL 
Water  and  sesquichloride  of  iron  are  formed ;  a  solution  of  the  latter  is 
then  evaporated  along  with  a  solution  of  muriate  of  ammonia.  A  mix- 
ture of  me  two  salts  is  the  result,  in  about  the  proportions  of  15  per 
cent,  of  the  former  to  85  of  the  latter. 

It  is'  met  with  in  the  shops  in  the  form  of  small  orange-colored  pul- 
verulent grains,  sometimes  quite  crystalline,  having  a  feeble  odor  and 
a  s^'ptic  saline  taste.  It  is  deliquescent  and  soluble  in  diluted  alcohol 
and  water.     It  also  sublimes  almost  without  residue. 

In  consequence  of  the  small  proportion  of  iron  present,  it  \»  little 
esteemed  as  a  chalybeate,  and  has  oeen  omitted  in  the  late  editions 
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of  the  Pharmacopceia.  The  large  amoimt  of  mnriate  of  ammonia 
coQtoiDed  in  it  renders  it  alterative,  and,  in  lai^  doses,  aperient  It 
has  been  used  with  advantage  in  amenorrhoea,  scrofula,  etc.  Also  as  a 
deobetnient  in  glandular  swellings.     Doee,  gr.  iv  to  x. 

Fori  Bromidum.  {Bromide  of  Iron.  FeBr,  =  21 5.5.) 
This  salt  ia  obtained  by  adding  bromine  to  iron  filings,  in  excess,  under 
water,  and  submitting  tiiem  to  a  moderate  heat.  When  the  liquid  assumes 
a  greenish-yellow  appearance,  it  is  filtered  and  evaporated  rapidly  to  dry- 
ness in  an  iron  vessel.  Bromide  of  iron  is  a  brick-red,  very  deliquescent 
salt,  of  an  acrid,  sfyptic  taste,  and  requires  to  be  kept  eloeely  stopped  in 
glass  vials.  This  bromide  has  been  lied  quite  extensively  in  Pittsbui^, 
Pa.,  as  a  tonic  and  alterative,  and  is  considered  by  some  physicians  a 
highly  efficacious  preparation. 

Syrwpm  Ferri  Bromidi,  U.  8.  P.      (Syrup  of  Bromide  of  Iron.) 
A  syrupy  liquid  containing  10  per  cent,  of  ferrous  bromide,  FeBr,  = 
216.6. 

Iron,  in  the  form  of  fine  wire,  and  cut  into  small  pieces, 

thirty  part* 30 

Bromine,  seventy-five  parte 75 

Sugar,  in  coarse  powder,  six  hundred  parte         ....    600 
Dietilled  water,  a  sufficient  quantity, 

To  make  one  thousand  parts 1000 

Introduce  the  iron  into  a  flask  of  thin  glass  of  suitable  capacity,  add 
to  it  200  parts  of  distilled  water,  and  afterward  the  bromine.  Shake 
the  mixture  occasionally  until  the  reaction  ceases  and  the  solution  has 
acquired  a  green  color,  aud  has  lost  the  odor  of  bromine.  Place  the 
sugar  in  a  porcelain  capsule,  and  filter  the  solution  of  bromide  of  iron 
into  the  sugar.  Rinse  the  flask  and  iron  wire  with  90  parts  of  distilled 
water,  and  pass  &c  washings  through  the  filter  into  tlie  sugar.  Stir  the 
mixture  wiUi  a  porcelain  or  wooden  spatula,  heat  it  to  the  lx>iliug  point 
on  a  sand-bath,  and,  havine  strained  the  syrup  through  linen  into  a  tared 
bottle,  add  enough  distilled  water  to  make  the  product  weigh  1000  parts. 
Lastly,  shake  the  bottle,  and  transfer  its  contents  to  small  vials,  which 
should  be  completely  filled,  securely  corked,  and  kept  in  a  place  acces- 
sible to  daylight. 

A  transparent,  pale-green  liquid,  odorless,  having  a  sweet,  strongly 
ferruginous  taste,  and  a  neutral  reaction.  With  testrsolution  of  ferri- 
<yanide  of  potassium,  it  yields  a  blue  precipitate.  If  a  little  disulphide 
of  carbon  be  added  to  the  syrup,  then  a  few  drops  of  chlorine  water,  and 
the  whole  agitated,  the  disulphide  will  separate  with  a  yellow  or  brown 
color.  It  should  not  deposit  a  sediment  on  keeping,  and  should  not  tinge 
gelatinized  starch  yellow  (absence  of  free  bromin^. 

6.39  gm.  of  the  syrup  should  require  for  complete  precipitation  50  cc. 
of  the  volumetric  solution  of  nitrate  of  silver  (corresponding  to  10  per 
cent,  of  ferrous  bromide). 

It  is  used  in  doses  of  from  J  to  1  fluidrachm  two  or  three  times  daily. 
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Fori  Oarbonas  Saccliaratii^,  U.  S.  P.    {Sacchfirnied  Carbonate  of  Iron.) 
{Saocharaifd  Feirous  Garbonate.) 
Sulphate  of  iron,  ten  parte  ,        ...        10 
Bicarbonate  of  sodium,  eeven  parts    .        .  7 

Stigar,  in  fine  powder,  sixteen  parts    .        .        16 
Distilled  water A  sufficient  quantity. 

Dissolve  the  sulphate  of  iron  in  40  parte  of  hot  distilled  water,  and 
the  bicarbonate  of  sodium  in  100  parts  of  warm  distilled  water  and  filter 
each  solution  separately.  Add  the  solution  of  sulphate  of  iron  gradually 
to  the  solution  of  bicarbonate  of  sodium  ooutained  m  a  capacious  flaek, 
and  mix  thoroughly  by  shaking-  Fill  up  the  flask  with  boiling  distilled 
water  and  set  the  mixture  aside  for  two  hours.  Draw  off  me  super- 
natant liqnid  from  the  precipitate  by  means  of  a  siphon,  and  then  fill 
the  fla«k  again  with  hot  distilled  water  and  shake  it.  Pour  off  the  clear 
liquid  and  repeat  the  operation  until  the  decanted  liquid  gives  but  a  slight 
turbidity  with  test-solution  of  chloride  of  barium.  Trwisfer  the  drained 
precipitate  to  a  porcelain  capsule  containing  the  powdered  sugar,  and 
mix  intimately ;  evaporate  the  mixture  to  dryness,  by  means  of  a  water- 
bath,  and  reduce  the  product  to  powder. 

Keep  the  powder  in  small,  well-stopped  vials. 

A  greenish-gray  powder,  gradually  oxidized  by  contact  with  air,  odor- 
less, having  at  first  a  sweetish,  after^vard  a  slightly  ferruginous  taste,  and 
a  neutral  reaction.  It  is  only  partially  soluble  in  ^vater ;  but  completely 
soluble,  with  copious  evolution  of  carbonic  acid  gas,  in  diluted  hydro- 
chloric acid,  forming  a  clear,  yellow  liquid.  This  solution  affords  a  blue 
precipitate  with  test-solution  either  of  ferrocyanide  or  of  ferricj-anide 
of  potassium,  but  should  not  be  rendered  more  than  slightly  turbid  by 
test-solution  of  chloride  of  barium  (limit  of  sulphate). 

If  8  gm.  of  the  saccharated  carbonate  of  iron  be  dissolved  in  water 
with  an  excess  of  hydrochloric  atud,  and  the  solution  mixed  with  3-1  c.c. 
of  the  volumetric  solution  of  bichromate  of  potassium,  the  mixture 
should  still  afford  a  blue  color  or  precipitate  with  test-solution  of  ferri- 
cyanide  of  potassium  (presence  of  at  least  15  per  cent,  of  ferrous  car- 
bonate). 

Thie  is  a  new  officinal  of  the  present  Pharmacopceia  designed  to 
facilitate  the  use  of  the  ferrous  carbonate  in  pills  aud  mixtures.  The 
dose  is  grs.  iij  to  grs.  x. 

Carbonate  of  Iron. 


Take  of  Tartaric  acid 

Bicarbonate  of  sodium 
Sulphate  of  iron  . 
Powdered  white  sugar 
Citric  acid  . 


Mix  the  sulphate  of  iron  with  the  sugar  and  part  of  the  tartaricacid. 
Mix  the  citric  acid  with  the  remainder  of  the  tartaric  acid  and  bicar- 
bonate.    Stir  the  t^vo  mixtures  tt^ther  and  thoroughly  unite  them  by 
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sifting ;  then  put  the  whole  into  an  open  metallic  vessel,  in  &  water-bath, 
and  stir  until  it  b  well  granulated.  Thes^e  propordons  ai-e  designed  to 
iurnish  four  grains  of  protocarbonatc  of  iron  id  every  drachm  and  a 
half  (teaspoonful)  of  the  powder,  which  must  be  kept  dry  in  a  well- 
stopped  bottle,  and  will  furnish  an  elegant  chalvboate  preparation, 
adapted  to  being  dissolved  in  a  glaia  of  water  an^  taken  during  the 
effer%-escenoe  produced. 

Ferri  Chloridum.     {Chloride  of  Iron.     Fe,Cls.l2HiO  =  540.2.) 

{Ferric  Chlm-ide.) 
Iron,  in  the  form  of  fine  wire  and  cut  into  email 

pieces,  fifteen  pai-te 15 

Hydrocliloric  acid,  eighty-eix  parta .        ,        .86 

Nitric  acid, 

DiatiUed  water,  each, A  snfBcient  qnantity. 

Put  the  iron  wire  into  a  flask  capable  of  holding  double  the  volume 
of  the  intended  product,  pour  upon  it  54  parts  of  hydrochloric  acid  pre- 
viously diluted  with  25  parts  ot  water,  and  let  the  mixture  stand  until 
effen-escence  ceases;  then  heat  it  to  the  lx>iling  point,  filter  through 
paper,  and  having  rinsed  the  flask  and  iron  wire  with  a  little  boiling 
distilled  water,  pass  the  rinsings  through  the  filter.  To  the  filtered 
li()uid  add  27  parts  of  hydrochloric  acid,  and  pour  the  mixture  slowly 
and  gradually,  in  a  stream,  into  8  parts  of  nitric  acid,  contained  in  a 
capacious  porcelain  vessel.  After  effervescence  ceases,  apply  heat,  by 
means  of  a  sand-bath,  until  the  liquid  is  freed  from  nitrous  odor,  and 
ceases  to  yield  a  blue  precipitate  with  test-solution  of  fcrricyanide  of 
potassium.  Should  this  reagent  produce  a  blue  color,  a.  little  more 
nitric  acid  must  be  added,  and  the  excess  evaporated  off.  Then  add  the 
remaining  5  parts  of  hy<lrochloric  acid,  and  enough  distilled  water  to 
make  the  whole  weigh  60  parts,  and  set  this  aside,  covered  with  glass, 
until  it  fonns  a  solid,  cr}-stailiac  mass. 

lastly,  break  it  into  pieces,  and  keep  the  fragments  in  a  glass-stoppered 
bottle,  protected  from  light. 

Orai^^e-yellow,  crystsJline  pieces,  very  deliquescent,  odorless  or  having 
a  faint  odor  of  hydrochloric  acid,  a  strongly  styptic  taste,  and  an  acid 
reaction.  Freely  and  wholly  soluble  in  "water,  alcohol,  or  ether.  On 
ignition  the  salt  Buffers  partial  decomgtosition.  The  dilute  aqueous  solu- 
tion yields  a  brown-retl  precipitate  with  water  of  ammonia,  a  blue  one 
with  test-solution  of  ferrocyaoide  of  potassium,  and  a  white  one,  ins<}l- 
uble  in  nitric  acid,  with  test-solution  of  nitrate  of  silver. 

If  the  iron  be  completely  precipitated  from  a  solution  of  the  salt  by 
an  excess  of  water  of  ammonia,  tJie  filtrate  should  not  yield  cither  a 
white  or  a  dark  colored  precipitate  with  hydrosulphuric  acid  (zinc,  cop- 
per), nor  should  it  leave  a  fixed  residue  on  evai)oration  and  gentle  igni- 
tion (fixed  alkalies).  On  adding  a  clear  crj-stal  of  ferrous  sulphate  to  a 
cooled  mixture  of  equal  volumes  of  concentrated  sulphuric  acid  and  a 
moderately  dilute  solution  of  the  salt,  the  crystal  should  not  become 
colored  brown,  nor  should  there  be  a  brownish-black  zone  developed 
around  it  (absence  of  nitric  acid).  A  few  drops  of  a  solution  of  the  salt, 
added  to  freshly  prepared  test-solution  of  fcrricyanide  of  potassium. 
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should  impart  to  the  latter  a  pure  greenish-brown  color  without  a  trace 
of  blue  (abeence  of  ferrous  salt).  A  1  per  oeiit.  solution  of  the  salt  in 
distilled  water,  when  boiled  iu  a.  test-tube,  should  remain  clear  (absence 
of  oxychloride). 

This  preparation,  made  officinal  in  theedition  of  1860,  is  directed  to 
be  preparea  by  the  direct  action  of  acid  upon  metallic  iron,  protochloride 
of  iron  results,  which,  by  heating  with  nitric  acid,  is  converted  into  ses- 
quiehlortde.  HNOj  and  HCl  react  upon  each  other,  liberatiug  chlorine, 
which  unites  with  tlie  ferrous  chloride  and  nitric  oxide  which  escapes. 
The  reaction  is  represented  thus  :— 

6FeCl,-|-6HCl-|-2HNO,  =  2Fe,Clg-|-2XO-|-4HjO. 

A  gentle  heat  only  is  directed  to  be  used,  so  as  to  prevent  the  evapora- 
tion and  deeompoeition  of  a  portion  of  the  dissolved  chloride.  The 
salt,  as  obtained  in  this  way,  is  in  yellow  crrstalline  masses,  very  deli- 
quescent, and  inconvenient  to  weigh  or  manipulate  with. 

Perchloride  of  iron  has  been  very  highly  recommended,  especially  by 
the  French  surgeons,  for  both  internal  and  external  use,  as  an  astringent. 
Internally,  it  is  used  chiefly  in  the  form  of  symp  in  intestinal  hemor- 
rhages, and  as  a  local  hiemostatic  it  has  been  chiefly  used  in  solutiou 
known  as  Praxaz^a  soltUion,  for  which  an  elaborate  formula  was  pub- 
lished in  a  former  edition  of  this  work.  By  the  above  olBciual  process 
we  may  prepare  the  salt  with  great  fecility,  and  from  the  salt,  the  solu- 
tion. The  strength  of  the  solution  is,  moreover,  greatly  varied  for  dif- 
ferent purposes — from  "Lx  to  5ij  to  each  fSj.  For  internal  use,  gr.  j  to 
gr.  V  may  be  administered  in  a  sjKMjnful  of  syrup.  In  cases  of  ol^iuate 
local  hemorrhage,  it  is  recommended  to  apply  the  soft,  deliquesced  salt 
by  means  of  a  brush  of  spun  glass,  the  pointed  and  softened  end  of  a 
B^ck,  or  other  suitable  appliance. 

SobUum  of  Pa-chloride  of  Iron. — The  Prussian  Pharmacopoeia  directs 
an  aqueous  solution  of  sesquichloride  of  iron,  which  contains  10  per 
cent,  of  its  weight  of  iron.  This  is  probably  never  used  internally,  but 
kept  as  a  convenient  solution  for  readily  obtaining  the  peroxide  of  iron, 
and  for  the  preparation  of  the  following : — 

SpirUue  Perri  Chhrali  .i^Jthereus ;  Beatucheff'a  Nervine  Tincture; 
Ijainott^a  Golden  Drops. — It  is  prepared  by  mixing  1  part  (by  weight) 
of  solution  of  perchloride  of  u^nwith  IJ  part  of  stroi^  alcohol,  and  J 
part  of  ether,  exposing  the  mixture,  in  well-corked  white  bottles,  to  the 
sun  until  it  becomes  colorless,  and,  subsequently,  allowing  it  to  oxidize 
again  in  contact  with  the  air  until  it  has  obtained  a  yellowish  color. 

It  probably  contains  some  chloric  ether  and  acetic  acid,  and  nearly  the 
whole  of  the  iron  as  a  protosalti  This  remedy  acqiiired  much  celebrity 
during  the  last  century,  and  is  still  much  used  in  Europe  as  a  mild  fer- 
ruginous preparation,  agreeably  modified  by  the  presence  of  ether.  Its 
medium  dose  is  >ii,xxx. 


SyrupuB  Fern  Ckhridi. 


Take  of  Chloride  of  iron 
Simple  syrup 
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Mix  (flavor  to  taste). 

Doee,  a  teaspoonful,  as  a  tonic  and  astringent,  adapted  to  weak  and 
relaxed  conditions  of  the  stomach  and  bowels,  and  to  amemic  symptoms 
generally. 

lAqttor  Ferri  CMmdi,V.  S.  P.     (SobOhn  of  Chloride  of  Irm.)    {Solur- 

Hon  of  Ferric  Chloride.) 

An  aqueous  solution  (with  some  free  hydrochloric  acid)  of  ferric 

chloride  [Fe^CI^  ^  324.2],  containing  37,8  per  cent,  of  the  anhydrous 

salt. 

Iron,  in  the  form  of  fine  wire  cut  into  small  pieces,  fifteen  parts    15 

Hydrochloric  acid,  eighty-six  parts 86 

Nitric  acid, 

Distilled  water,  each,  a  sufficient  quantity. 

To  make  one  hundred  parts 100 

Put  the  iron  wire  into  a  flask  capable  of  holding  double  the  volume 
of  the  intended  product.  Pour  upon  it  64  parts  of  hydrochloric  acid 
previously  diluted  with  25  parts  of  distilled  water,  and  let  the  mixture 
stand  until  eflfervescence  ceases;  then  heat  it  to  the  boiling  point,  filter 
through  paper,  and,  having  rinsed  the  flask  and  iron  wire  with  a  little 
boiling,  distilled  water,  pass  the  washings  through  the  filter.  To  the 
filtered  liquid  add  27  parts  of  hydrochloric  acid,  and  pour  the  mixture, 
slowly  and  gradually,  in  a  stream,  into  8  parts  of  nitric  acid  contained 
in  a  capacious  porcelain  vessel.  After  effervescence  ceases,  apply  heat, 
bv  means  of  a  sand-bath,  until  the  liquid  is  free  from  nitrous  odor; 
then  test  a  small  portion  with  freshly-prepared  test^solution  of  ferri- 
n'anide  of  potassium.  Should  this  reagent  produce  a  blue  color,  add  a 
little  more  nitric  acid  and  evaporate  off  the  excess.  Then  add  the  re- 
maining 5  parts  of  hydrochloric  acid,  and  enough  dbtilled  water  to 
make  the  whole  weieh  100  parts. 

A  reddish-brown  liquid,  having  a  feint  odor  of  hydrochloric  acid,  an 
acid,  strongly  styptic  taste,  and  an  acid  reaction.  Sp.  gr.  1.405.  The 
diluted  solution  anbrds  a  brown-red  precipitate  with  water  of  ammonia ; 
a  blue  one  with  test-solution  of  ferrocyanide  of  potassium,  and  a  white 
one,  insoluble  in  nitric  acid,  with  test-solution  of  nitrate  of  silver.  If 
the  iron  be  completely  precipitated  from  a  portion  of  the  solution  by 
excess  of  water  of  ammonia,  the  filtrate  should  not  yield  either  a  white 
or  a  dark-colored  precipitate  with  hydrosulphuric  acid  (zinc,  copper). 
Another  portion  of  the  filtrate  should  leave  no  fixed  residue  on  evapo- 
ration and  gentle  ignition  (fixed  alkalies).  On  adding  a  clear  crj-stal 
of  ferrous  sulphate  to  a  cooled  mixture  of  equal  voltunes  of  concen- 
trated sulphuric  acid  and  a  moderately  dilute  portion  of  the  solution, 
the  crj'stal  should  not  be  colored  brown,  nor  should  there  be  a  brownish- 
black  zone  developed  around  it  (absence  of  nitric  acid).  A  few  drops 
added  to  freshly-prepared  test^-soliition  of  ferricj'anide  of  potassium 
should  impart  to  the  latter  a  pure  greenish-brown  color  without  a  trace 
of  blue  (absence  of  ferrous  salt).  On  diluting  3  parts  of  the  solution 
with  distilled  water  to  100  parts,  and'  boiling  in  a  test-tube,  the  liquid 
should  remain  clear  (absence  of  oxychloride). 
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10  gm.  of  die  soludou,  when  completely  precipitated  by  excess  of 
water  of  ammoaia,  yield  a  precipitate  which,  when  crashed,  dried,  and 
ignited,  8hould  weigh  1.86  gm. 

This  formula  is  a  slight  modificatimi  of  one  proposed  by  Dr.  E.  B. 
Squibb,  and  vielda  a  more  uniform  preparation  than  that  obtained  by 
dissolving  suocarbonate  in  the  acid  as  formerly  dii-ected. 


Tinchira  Fern  Ckhridl,  U.  S.  P.     {Tincture  of  (Moride  of  Iron,) 

Solution  of  chloride  of  iron,  thirty-fiye  parts      ....      85 
Alcohol,  sixty-five  parte 65 


To  make  one  hundred  parts 100 

Mix  the  solution  with  the  alcohol,  and  let  it  stand  in  a  closely- 
covered  vessel  at  least  three  months ;  then  transfer  it  to  glase-etoppered 
bottles. 

A  bright,  brownish  liquidof  a  slightly  ethereal  odor,  a  very  astringent, 
styptic  taste,  and  an  acia  reaction.  Sp.  gr.  about  0.980.  The  tincture 
affords  a  browniah-red  precipitate  with  water  of  ammonia,  a  blue  one 
with  test-solution  of  ferrocyanide  of  potassium,  and  a  white  one,  inaol- 
uble  in  nitric  acid,  with  te8l>*olulion  of  nitrate  of  silver.  If  the  iron 
be  completely  precipitated  from  a  portion  of  the  tincture  by  excess  of 
water  ol  ammonia,  the  filtrate  should  not  yield  either  a  white  or  a  dark- 
colored  precipitate  with  hydrosulphuric  acid  (absence  of  zinc,  copper). 
Another  portion  of  the  filtrate  should  leave  no  fixed  residue  on  evapo- 
ration and  gentle  ignition  (absence  of  fixed  alkalies).  On  adding  a 
clear  crystal  of  ferrous  sulphate  to  a  cooled  mixture  of  equal  volumes 
of  concentrated  sulphuric  acid  and  the  moderately  diluted  tincture,  the 
crystal  should  not  become  brown,  nor  should  there  be  a  brmvnish-btack 
zone  developed  arouud  it  (absence  of  nitric  acid).  A  few  drops  added 
to  freshly  prepared  test-solution  of  ferricyanide  of  potassium  should 
impart  to  the  latter  a  pure  greenish-brown  color  without  a  trace  of  blue 
(al^nce  of  ferrous  salt).  On  diluting  8  parts  of  the  tincture  with  dis- 
tilled water  to  100  parts,  and  boiling  in  a  t«st-tube,  the  liquid  should 
remain  clear  (absence  of  oxychloride). 

10  gm,  of  the  tincture,  when  completely  precipitated  by  excess  of 
water  of  ammonia,  yield  a  precipitate  which,  when  washed,  dried,  and 
ignited,  should  weigh  0.652  gm. 

This  is  oue  of  the  most  popular  of  all  the  iron  preparations;  besides 
the  properties  which  are  common  to  these  it  is  astringent,  used  In  passive 
hemorrhages,  and  its  diuretic  properties,  which  are  thought  to  be  owing 
to  the  ethereal  character  which  it  has  in  consequence  of  the  reaction 
between  the  free  acid  and  alcohol,  render  it  applicable  to  a  great  variety 
of  cases.     It  b  also  one  of  the  best  solvents  for  sulphate  of  quinia. 

In  prescribing  this  tincture  it  should  be  remembered  that  the  drops 
are  very  small,  so  that,  although  its  dose  is  from  10  to  20  minims, 
twice  that  number  of  dtvps  may  be  given.  It  should  not  be  prescribed 
with  strong  mucilage,  which  it  has  the  property  of  gelatinizing.  It  is 
most  frequently  presented  alone,  dropped  into  water. 
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Ihusture  (Mro-Mitriate  of  Iron.   ( Taxless  Tincture  (Maride  of  Iron.) 

Under  thia  title  a  preparation  has  been  introduced  by  J.  L.  A.  Creuse, 
of  New  York.  The  advantanges  claimed  for  the  new  preparation  being 
the  absecce  of  nauseous  and  styptic  taste,  the  ready  aolubility  or  rather 
miscibility  with  water.  ContMuing  only  a  alight  excess  of  acid,  it  can 
have  little  injurious  effect  on  the  teeth.  It  can  ne  mixed  with  astringent 
preparations  of  gentian,  cinchona,  etc.,  without  producing  any  darkening 
or  disagreeable  inkiness. 

The  following  formula  has  been  recommended  by  Professor  Job.  P. 
Remington : 

B-  Liq.  ferri  chloridi 1  fluidounce. 

Citric  acid 544  grains. 

Sodium  carbonate 1000     "     or  q.e. 

Distilled  water 1  fluidounce. 

Alcohol A  sufficient  quantity. 

Dissolve  the  citric  add  in  the  distilled  water,  and  heat  to  the  boiling 
point,  gradually  adding  the  sodium  carbonate  until  the  acid  is  saturated 
(the  quantity  varies  with  the  amount  of  moisture  present  in  either), 
mix  with  the  iron  solution,  which  will  now  acquire  a  beautiful  green 
color,  and  make  up  the  measure  to  4  Suidounces  with  alcohol.  As  will 
be  seen,  the  strength  of  the  preparation  is  practically  that  of  the  officinal 
tincture,  but  it  is  questionable  if  the  iron  exists  in  the  state  of  chloiide. 
The  dose  is  the  same  as  that  of  the  officinal  tincture. 

Ferri  CUras,  U.  S.  P.     (atrate  of  Iron.    Fej(C,H,0,),6H,0  ^  597.8.) 

{Ferrie  Citrate.) 

Solution  of  citrate  of  iron         .        .        .        A  convenient  quantity. 

Evaporate  the  solution,  at  a  temperature  not  exceeding  60°  C. 
(140°  P.),  to  the  consistence  of  syrup,  and  spread  it  on  plates  of  ghiss, 
80  that  when  dry  the  salt  may  be  obtained  in  scales. 

Transparent,  gametr-red  scales,  permanent  in  the  air,  odorless,  having 
a  very  faint,  ferruginous  taste,  ana  an  acid  reaction.  Slowly  but  com- 
pletely soluble  in  cold  water,  and  readily  so  in  boiling  water ;  insoluble 
in  alcohol.  When  strongly  heated,  the  salt  emits  fumes  having  the  odor 
of  burnt  sugar,  and  finally  leaves  a  residue  amounting  to  26  per  oent. 
of  the  original  weight,  which  should  not  have  an  alkaline  reaction 
(absence  of  fixed  alkalies). 

The  aqueous  solution  of  the  salt  is  not  precipitated,  but  is  rendered 
darker  by  water  of  ammonia.  If  heated  with  solution  of  potassa,  it 
affords  a  brown-red  precipitate,  without  evolving  any  vapor  of  ammonia. 
On  adding  test-solution  of  ferrocyanide  of  potassium  to  an  aqueous  solu~ 
tion  of  the  salt,  a  bluish-green  color  or  precipitate  is  produced,  which  is 
increased  and  reudered  dark  blue  by  the  sul^equent  addition  of  hydro- 
chloric acid  (difference  from  citrate  of  iron  and  ammonium).  If  a  solu- 
tion of  the  salt  be  deprived  of  its  iron  by  boiling  with  an  excess  of 
solution  of  potassa,  the  concentrated  and  cooled  filtrate  precipitated  with 
test-solution  of  chloride  of  calcium,  and  the  new  filtrate  heated  to  boil- 
ing, a  white,  granidar  precipitate  will  be  produced.     Dose,  grs.  iij  to  v. 
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IdquoT  Fori  OUratk,  U.  S.  P.     {Solution  of  Citrate  of  Iron.) 
{Solution  of  Ferric  Citrate.) 

An  aqueous  solution  of  ferric  citrate  [Te,(C,H(0,),  =  489.8]  contain- 
ing about  35.5  per  cent,  of  the  anhydroua  salt. 

SolutioD  of  teiBulphate  of  iron,  one  hundred  and  five  parte  ,  105 

Citric  acid,  thirty  parts 30 

Waterof  ammonia,  eighth-four  parta S4 

Water,  aaufKcient  quantity, 

Tomake  one  hundred  parta 100 

To  the  water  of  ammonia  previously  diluted  with  200  parts  of  cold 
water,  add,  constantly  stirring,  the  solution  of  tersulphate  of  iron  pre- 
viously diluted  with  1000  parts  of  cold  water.  Pour  the"  whole  on  a  wet 
muslin  strainer,  allow  the  precipitate  to  drain,  then  return  it  to  the  veesel 
and  mix  it  intimately  with  ISXX)  parte  of  cold  water.  Again  drain  it 
OD  a  strainer,  and  repeat  the  operation  nntil  the  washings  cause  but  a 
very  Blight  cloudiness  with  test-solution  of  chloride  of  barium;  then 
allow  the  excess  of  water  to  drain  oC  Transfer  the  moist  precipitate 
to  a  porcelain  dish,  add  the  citric  acid,  sod  heat  the  mixture,  on  a  water- 
bath,  to  60°  C.  (140°  F.),  stirring  constantly,  until  the  precipitate  is 
dissolved,  lastly,  filter  the  liquid  and  evaporate  ifc,  at  the  above-men- 
tioned temperature,  until  it  weighs  100  parts. 

The  above  process,  which  occurs  under  the  head  of  liquores  in  the 
Pharmacopceia,  consists  in  the  precipitation  of  hydrated  sesquioxide  of 
iron,  wa^mg  the  mi^ma  with  water,  and  combining  it  with  an  equiv- 
alent of  citric  acid  forming  a  clear  solution.  This  solution  is  convenient 
to  keep  on  hand  for  dispensing,  and  for  compoimding  the  various  liquid 
preparations  containing  the  citrate.  This  salt  is  more  soluble  wnen 
freshly  prepared  than  when  old,  and  although  it  is  slowly  and  imper- 
fectly soluble  in  cold  water,  under  ordinary  circumstances,  it  is  readily 
obtmned  and  kept  in  this  concentrated  solution,  which,  being  of  known 
strength,  may  be  readily  diluted  to  the  point  desired. 

A  dwk-brown  liquid,  odorless,  having  a  slightly  ferruginous  taste, 
and  an  acid  reaction.  Sp.  gr.  1.260.  ^Vnen  allowed  to  evaporate  spon- 
taneously, or  at  a  moderate  neat,  and  spread  on  plates  of  glass,  it  forms 
transparent,  gamet^red  scales,  which  are  easily  detadied  from  t^%  glass. 
100  parts  of  the  solution  thus  treated  yield  43  to  44  parts  of  scales, 
whicn,  when  completely  incinerated,  leave  11  parts  of  residue.  The 
solution  is  not  precipitated  but  only  rendered  darker  by  water  of  ammonia. 
If  heated  with  solution  of  potassa,  it  affords  a  brown-red  precipitate 
witbout  evolving  Miy  vapor  of  ammonia.  If  a  small  quantity  of  the 
solution  be  deprived  of  its  iron  by  boiling  with  an  excess  of  solution  of 
potaasu,  the  concentrated  and  cooled  filtrate  precipitated  by  test^-solution 
of  chloride  of  calcium,  and  the  new  filtrate  heated  to  boiling,  a  white, 
granular  precipitate  will  be  produc«l.  On  adding  test-solution  of  ferro- 
cvanide  of  potassium  to  the  diluted  solution,  a  bluJKb-gr^en  color  or 
precipitate  is  jKtiduoed,  which  is  increased  and  rendered  dark-bine  by 
th«  subsequent  addition  of  hydrochloric  acid. 
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Jlfigfura  Fern  et  Ammomi  Aodatis,  U.  S.  P.     {Mlaiture  of  Aeetate  of 
Iron  and  AmmoniuTiv.)    {Baduan'a  MixtuTe.) 

Tincture  of  chloride  of  iron,  two  parte 2 

Diluted  acetic  acid,  three  parte 8 

Solution  of  acetate  of  ammonium,  twenty  parts  ....  20 

Elixir  of  orange,  ten  parts 10 

Syrup,  fifteen  parta 15 

Water,  fifty  puts 60 

To  make  one  hundred  porta '.  100 

To  the  solution  of  acetate  of  ammonium,  previoosly  mixed  with  the 
diluted  acetic  acid,  add  the  tincture  of  chloride  of  iron,  and  then  the 
elixir  of  orange,  syrup,  and  water,  and  mix  the  whole  thoroughly. 

This  is  one  of  the  most  popular  preparations  of  iron,  and  certainly 
deserves  a  prominent  position  among  the  pharmaceutical  preparations  of 
that  metal.  It  seems  to  possess  all  die  tonic  effecte  of  tincture  ferri  chlo- 
ride, and,  owing  to  the  free  acids  which  it  contains,  it  acts  as  a  diuretic. 
It  is  espetaally  recommended  in  renal  affections  in  doses  of  ^  flaidounce^ 
lai^ly  diluted,  and,  when  dispensed,  should  be  freshly  prepared. 


Ferri  d  Ammonii  Citras,  U.  S.  P.     {Citrate  of  Iron  and  Ammonium, 
Ammonio-FaTic  CUrate.) 

ron,  three  parte 3 

e  part 1    ■ 

Mix  the  solution  of  citrate  of  iron  with  the  water  of  ammonia,  evap- 
orate the  mixture  at  a  temperature  not  exceeding  60°  C.  (140°  F.),  to 
the  consistence  of  syrup,  and  spread  it  on  plates  of  glass,  so  that,  when 
dn',  the  salt  may  be  obtained  in  scales. 

Keep  the  product  in  well-stopped  bottles  in  a  dark  place. 

Transparent,  garnet-red  scales,  deliquescent  on  exposure  to  damp  ur, 
odorless,  having  a  saline,  mildly  femigmous  taste,  and  i  neutral  reaction. 
Readily  and  wholly  soluble  in  water;  insoluble  in  alcohol.  When 
strongly  heated,  the  salt  emits  fumes  having  the  odor  of  burnt  stigar, 
and,  tinally,  leaves  a  residue  amounting  to  about  25  per  cent,  of  the 
original  weight,  wbidi  should  not  have  an  alkaline  reaction  (absence  of 
&xed  alkalies). 

The  aqueous  solution  of  the  salt  is  not  precipitated,  but  is  rendered 
darker,  bv  water  of  ammonia.  If  heated  with  solution  of  potaasa,  it 
affords  a  bro^vn-red  precipitate,  and  vapor  of  ammonia  is  evolved.  On 
adding  test-solution  of  ferrocyanide  of  potassiom  to  an  aqueous  solution 
of  the  salt,  no  blue  color  or  precipitate  is  produced  unless  the  solution  is 
acidulated  with  hydrochloric  acid  (difference  from  citrate  of  iron).  If 
a  solution  of  the  salt  be  deprived  of  its  iron  by  boiling  with  an  excess 
of  solution  of  potasss,  the  concentrated  and  cooled  filtrate  precipitated 
with  test<6olution  of  i^loride  of  calcium,  sod  the  new  filtrate  heated  to 
boiling,  a  white  granular  precipitate  will  be  produced. 
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Syrv^  of  FhoephaU  of  Iron  and  Armnonivm.    (Joseph  Boberts.) 

Take  of  Sulphate  of  iron 278  grains. 

Phosphate  of  sodium 359     " 

Glacial  phoephoriu  acid 396      " 

Liquor  ammoniie Sufficient. 

Sugar 5i  ounces. 

Wat«r Sufficient. 

Dissolve  the  phosphate  of  sodium  and  the  sulphate  of  iron  separately. 
Mix  the  solutions,and  wash  there^ultineprecipitateof  phosphate  of  iron. 
Then  to  one-half  the  phosphoric  acid,  Ji^solved  in  1  ounce  of  water,  add 
water  of  ammonia  until  it  is  saturated.  To  the  other  half  of  the  phos- 
phoric acid,  disaolved  in  a  like  quantity  of  water,  add  the  moist  phos- 
phate of  iron,  and  dissolve  by  a  gentle  heat ;  then  add  the  solution  of 
phosphate  of  ammonium  and  the  sugar,  and  evaporate  to  7  fluidounoes. 
This  preparation  contains  4^  grains  of  phosphate  of  iron,  4J  grwns  of 
phosphate  of  ammonium,  and  3J  grains  of  phosphoric  acid,  to  a  flui- 
draohm  or  teaspoonful. 

It  is  remarkable  for  holding  the  ferruginous  phosphate  permanently 
in  perfect  solution.     The  dose  is  a  teaspoonful  or  less. 

JWtj  d  Ammonii  Sidpha-»,  U.  S.  P.     {Sulphate  of  Iron  and  Ammonium. 
Fe,(NH,),{SOJ,24H,0  =  963.8.)    {Ammonio-Ferrie  SulpkaU.   Am- 

monio-Ferrie  Alum.) 

Sulphate  of  iron  and  ammonitim  should  be  kept  in  well-stopped 
bottles. 

Take  of  Srjlution  of  teraulphate  of  iron    .        ,        ,    2  pints. 

Sulphate  of  ammonium        .        .        .        -    4i  troj'ouncea. 

Heat  the  solution  of  tersulphate  of  iron  to  the  boiling-point,  add  the 
sulphate  of  ammonium,  stimug  until  it  is  dissolved,  and  set  the  liquid 
aside  to  cxj-atallize.  Wash  the  crystals  quickly  with  very  cold  water, 
■wrap  tlieni  in  bibulous  paper,  and  drj-  them  in  the  open  air. 

Pale  violet,  octahedral  crystals,  emorcs<»nt  on  exposure  to  air,  od(w- 
less,  having  an  acid,  styptic  ta.ste,  and  a  sliglitly  acid  reaction.  Soluble 
in  3  parts  of  water  at  15°  C.  (59°  F.),  and  in  0.8  part  of  boiling  water ; 
insoluble  in  alcohol.  When  stronglv  heated,  the  crystals  fuse,  lose  their 
water  of  crystal lizati on,  swell  up,  and  finally  leave  a  pale-brown  residue. 
The  aqueous  solution  of  the  salt  yields  a  blue  precipitate  with  test-sola- 
tion  of  ferrocyanide  of  potassium.  With  solution  of  potassa  it  affords 
a  brown-red  precipitate,  and,  if  the  mixture  be  heated,  vapor  of  ammo- 
nia is  evolved.  With  test-solution  of  chloride  of  barium  it  produces  a 
white  precipitate  insoluble  in  hydrochloric  acid. 

If  all  the  iron  be  precipitated  from  a  solution  of  the  salt  by  heating 
with  an  excess  of  solution  of  potassa,  the  resulting  filtrate,  when  mixed 
and  heated  ^rith  test-solution  of  chloride  of  ammonium  in  excess,  should 
not  yield  a  white,  gelatinous  precipitate  (absence  of  aluminium). 

Its  peculiar  merit  consists  in  its  marked  astringency  without  the 
stimulating  properties  of  some  of  this  class  of  salts.  It  is  easily 
assimilated  inteu  taken  iutcmally.     Dose,  3  to  6  grains ;  while  it  con- 
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tpola  excessive  discharges,  it  ie  often  nsefiil  in  correcting  their  cause.  It 
IB,  perhaps,  more  employed  as  an  injection  in  leucorrhcea  than  for  any 
other  use ;  the  proportions  prescribed  for  this  purpose  may  vary  from 
^  an  ounce  to  1  ounce  to  the  pint.  It  has  a  wide  range  of  application, 
and  may  be  appHed  as  alum  is  in  the  form  of  powder  diluted  with  sugar. 

Ferri  el  Ammonii  Tartraa,  U.  S.  P.    {Tartrate  of  Iron  and  Ammonium.) 
{Ammtmio-Ferrwi  TariraU^ 

SolutioD  of  tersulphate  of  iron,  ninety  parts  90 

Tartaric  acid,  @ixty  parts  .        .        .        .  60 

Water  of  ammonia,  aeventy-two  parts  .        .  72 

Carbonate  of  ammonium, 

Distilled  water. 

Water,  eacb, A  euHicient  quantity. 

To  the  water  of  ammonia,  previously  diluted  with  180  parts  of  cold 
water,  add,  constantly  stirring,  the  solution  of  tersulphate  of  iron,  pre- 
viously diluted  with  900  parts  of  cold  water.  Pour  the  whole  on  a  wet 
muslin  strainer,  allow  the  predpitate  to  drain,  then  return  it  to  the 
vessel,  and  mix  it  intimately  with  1000  parts  of  cold  water.  Again 
drain  it  on  the  strainer,  and  repeat  the  operation  once,  or  oftener,  until 
the  washings  cause  but  a  slight  cloudiness  with  test-solution  of  chloride 
of  barium.  Then  allow  the  precipitate  to  drain  completely.  Dissolve 
one-half  of  the  tartaric  acid  m  130  parts  of  distilled  water,  neutralize 
the  solution  exactly  with  carbonate  of  anunonium,  then  add  the  other 
half  of  the  tartaric  acid,  and  dissolve  by  the  application  of  a  ^utle 
heat.  Then,  while  continuing  the  heat^  which  should  not  exceed  60°  C. 
(l-W^  F.),  add  the  magma  of  hydrated  oxide  of  iron,  in  small  portions 
at  a  time,  until  it  is  no  longer  dissolved.  Filter  the  solution,  evaporate 
it,  at  the  before-mentioned  temperature,  to  the  consistence  of  syrup,  and 
spread  it  on  plates  of  glass,  eo  that,  when  dry,  the  salt  may  be  obtained 
in  scales. 

Keep  the  product  in  well-stopped  bottles,  in  a  dark  place. 

Transparent  scales,  varying  in  color  from  gamel>-red  to  yellowi^- 
brown,  only  slightly  deliquescent,  without  odor,  having  a  sweetish  and 
slightly  ferruginous  taste,  and  a  neutral  reaction.  Very  soluble  in  ^I'ater, 
but  insoluble  in  alcohol.  When  strongly  heated,  the  salt  emits  fumes 
ha^'ing  the  odor  of  burnt  sugar,  and  finally  leaves  a  residue  amounting 
to  about  25  per  cent,  of  the  original  weight,  which  should  not  have  an 
alkaline  reaction  (absence  of  fixed  alkalies). 

The  aqueous  solution  of  the  salt  is  not  precipitated,  but  is  rendered 
darker  by  water  of  ammonia.  If  heated  with  solution  of  pota.'^ea,  it 
yields  a  brown-red  precipitate,  and  vapor  of  ammonia  is  evolved.  On 
adding  test-solution  of  ferrocyanide  of  potassium  to  an  aqueous  solution 
of  the  salt,  no  blue  color  or  precipitate  is  produced  unless  the  solution 
is  acidulated  with  hydrochloric  acid.  If  a  solutioii  of  the  salt  bo  deprived 
of  iron,  by  boiling  with  an  excess  of  solution  of  soda,  the  concentrated 
and  cooled  filtrate,  when  supersaturated  with  acetic  acid,  will  afford  a 
white,  crystalline  precipitate. 

This  is  used  for  the  same  purposes  as  the  ammonio  citrate,  sbd  is 
^ven  in  doses  of  gr.  x  to  xx. 
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Parriah's  Compound  Sjfru/p  of  Fhoephatet, 


Take  of  Protosulphate  of  iron 
Phoflpate  of  eodium  . 
Phosphate  of  calcium 

Fhospboric  acid,  glacial 
Carbonate  of  eodmm 
Carbonate  of  potassium 
Muriatic  acid. 

Water  of  ammonia,  of  each 
Powdered  cochineal  . 
Water  .        ,        .        . 

^ange-flower  water  . 


3x. 
3x9. 
3xy. 
5x1. 

9ij. 
Si- 


Sufficient. 

Sij. 

Sufficient, 
tbii  Jviij,  ofHc. 


Dissolve  the  sulphate  of  iron  in  f?^ij  of  boiling  -wBtex,  and  the  phos- 
phate of  sodium  in  f^v  of  boiling  water.  Mix  the  solutions,  and  wash 
the  precipitated  phosphate  of  iron  tilt  the  washings  are  tasteless.  Dis- 
solve the  phosphate  of  caicinm  in  4  fiuidounces  of  boiling  water  with 
sufBcient  mnriatic  acid  to  make  a  clear  solution ;  when  oool  {Hecipitate 
it  with  water  of  ammonia,  and  wash  the  precipitate. 

To  the  freshly-precipitated  phosphates,  as  thus  prepared,  add  the 
phosphoric  acid  previously  dissolved  in  water ;  when  clear  add  tiie  car- 
bonates of  sodium  and  potassium,  previously  dissolved  in- water,  and 
mtu-iatic  acid  to  dissolve  any  precipi^te.  Now  dilute  with  water  till  it 
reaches  the  measure  of  22  fluidounces,  add  the  sngar,  and  towards  the 
last,  the  cochineal ;  dissolve  by  the  aid  of  heat,  strain,  and  when  cool 
add  the  orange-flower  water. 

As  thus  made,  each  teaspoonful  contains  about  2J  grains  of  phos- 
phate of  calcium,  1  grain  of  pho^hate  of  iron,  with  fractions  of  a 
grain  of  phosphates  of  sodium  and  potassium,  besides  free  phosphoric 
and  hydrochloric  acids.  The  solution  is  perfect,  the  taste  agreeably 
acid,  and  the  flavor  pleasant.  The  disposition  to  precipitate  a  bulky 
sediment  of  the  insoluble  phosphates  is  one  of  the  greatest  annoyances 
in  this  preparation,  when  made'  on  a  lai^  scale,  and  can  be  obAnated 
best  by  substituting  hydrochloric  acid  for  a  suitable  portion  of  the  phos- 
phoric acid  used,  biking  care  to  separate  the  liquid  into  two  portions, 
and  adding  the  carbonate  of  sodium  and  potassium  to  that  consisting 
exclusively  of  the  phosphoric  acid  solution,  lest  portions  of  chloride  of 
sodium  and  chloride  of  potassium  should  be  formed  and  contaminate 
the  resulting  solution. 

Owing  to  the  uncertain  strength  of  phosphoric  acid  of  commerce, 
being  a  mixture  of  the  monobasic,  bibasic,  and  tribasic  acids,  as  described 
uider  that  head,  and  always  being  contaminated  with  earthy  phosphates, 
there  is  some  uncertainty  about  the  proportions  to  be  employed  m  the 
above  formula.  These  considerations  have  induced  the  trial  of  a 
method  by  double  decomposition,  which  should  always  furnish  a  uni- 
form strength  of  acid  from  a  cheap  and  accessible  source. 

E.  Scheffer,  of  LouisvoUe,  Ky.,  has  proposed  to  take  49.25  drachms 
of  phosphate  of  calcium,  34.125  mononytmited  sidphuric  acid,  diluted 
with  three  times  its  ^veight  of  water,  put  them  in  a  thin  dish  and  heat 
on  a  water-bath  for  half  a  day.  By  this  process  only  37.25  drachms 
of  phosphate  of  lime  will  be  decomposed  by  the  sulphuric  acid,  which 
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combines  with  the  lime  of  these  37.25  drachms  to  form  sulphate  of 
calciQm,  while  the  phosphoric  acid  is  set  free  aod  holds  tlie  other  12 
draL'hms  of  phosphate  of  calcium  in  solution.  After  it  has  cooled,  the 
magrma  is  pressed,  macerated  with  fresh  water,  and  again  pressed,  and 
the  liquid  evaporated,  if  necessary,  to  20  fluidounces,  cooled,  and  filtered. 
The  phosphate  of  iron  aod  carbonates  of  pota^um  and  sodium  are 
now  added  as  in  my  own  recipe,  and  the  whole  made  into  a  syrup 
secundum  artem. 

The  washing  of  the  precipitated  sulphate  of  ctdcium  is  best  performed 
in  a  funnel,  the  wat«r  being  thrown  upon  the  middle  in  a  kind  of 
reservoir  formed  by  raising  the  precipitate  on  the  sides  of  <he  funnel ; 
the  last  portions  are  collected  separately  and  evaporated  until,  with  the 
stronger  portion,  they  have  the  desired  measure. 

Dr.  Joseph  Gr.  Hichardson,  of  Philadelphia,  has  proposed  to  use 
citric  acid  as  the  solvent  for  ji^osphates  in  the  compound  syrup ;  this 
substitution,  though  probably  modifying  the  therapeutic  propeities  of 
the  preparation,  furnishes  it  m  a  veiy  agreeable  form.  His  recipe  from 
the  American  Journal  of  Pharmacy,  vol.  xxx.,  p.  19,  was  published  in 
the  second  edition  of  this  work. 

Under  the  name  of  chemical  food  this  preparation  has  attained  a  wide 

f)pularity  with  the  medical  profession  both  in  this  country  and  Great 
ritain. 

The  excess  of  aeid,  though  in  a  few  cases  disf^^eing  with  the  stomach, 
is  perhaps  generally  usefulin  promoting  the  emcien(^  of  the  medicine, 
as  a  tonic  to  the  digestive  fmiction.  It  may  be  avoided  when  objection- 
able by  presenting  the  insoluble  phosphates  in  a  hydrated  form,  as  sug- 
gested by  Prof.  Procter,  thus: — 

Syrup  of  the  Undissolved  Phosphates. 


Take  of  Ferrous  sulphate  cryst 3(j. 

Cnlcii  chloride  crysL 5i^- 

Sodii  phosphate  cryst 3^"- 

c— ..p  of  ginger, 

'  d  water,  of  each fji'- 


Syrwp  o 
Distille<.l 


Triturate  the  chloride  of  calcium  with  the  phosphate  of  sodium  and 
3  fluidoiinces  of  the  water,  till  the  decomposition  is  complete  and  a 
smooth  mixture  is  obtained,  then  add  the  syrnp  and  finally  the  sulphate 
of  iron,  previously  dissolved  in  a  fluidounce  m  the  water.  The  resultr 
ing  mixture  consists  of  the  hydrated  phosphates  of  iron  and  calcium, 
with  about  2  drachms  of  sulphate  of  sodium  and  a  little  common  salt, 
the  whole  suspended  and  rendered  palatable  by  the  symp. 

Fe)'ri  d  Magnet  0,traa, 

It  appears  in  greeniBh-yellow  scales,  which  are  obtained  by  dissolving 
freshly  precipitated  acsqnioxide  of  iron  in  citric  acid,  satinating  with 
carbonate  of  magnesium  and  evaporating.  It  has  a  sweetinh,  slightly 
ferruginous  taste,  and  is  soluble  in  water.  It  is  used  in  some  cases  as  a 
mild  chalybeate,  which  is  easily  assimilated,  and  is  given  in  doses  of 
from  3  to  12  grains. 
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Fetri  et  Potami  Tarirax,  U.  S.  P.     {Tartrate  of  Iron  and  Pota^tm.) 
{Potamo-Ferric  Tartrate.) 

Solution  of  tereulphate  of  iron,  twelve  pftrta  .  12 

Bitartrate  of  potaaaium,  four  paite   ...     4 

Distilled  water,  thirty-two  parts  .        .82 

Water  of  ammonia, 

Water,  each A  suffident  quantitj-. 

To  10  parts  of  water  of  ammonia,  diluted  with  20  parts  of  oold  wat«r, 
add,  coDStaotly  Btirring,  the  solution  of  tersalphate  of  iron,  previouslv 
diluted  with  100  parts  of  cold  water.  Pour  the  whole  on  a  wet  muslin 
strainer,  allow  the  precipitate  to  drain,  then  return  it  to  the  vessel  and 
mix  it  intimately  with  120  parts  of  cold  water.  Again  drain  it  on  the 
strainer,  and  repeat  the  operation  once,  or  oftener,  until  the  washings 

?roduce  but  a  slight  cloudiness  with  test-solution  of  chloride  of  barium. 
nt  the  drained  precipitate  into  a  stoneware  or  porcelain  vessel,  add  to 
it  32  parts  of  distilled  water,  heat  the  mixture,  on  a  water-bath,  to  a 
temperature  not  exceeding  60°  C.  (140°  F.),  add  the  bitartrate  of  polas- 
sium,  and  stir  until  the  hydrated  oxide  of  iron  is  dissolved.  Filter 
while  hot,  and  let  the  filtrate  stand  in  a  cool,  dark  place  for  twenty-four 
hours;  then  stir  it  well  witb  a  porcelain  or  glass  spatula,  so  that  the 
precipitate  which  has  formed  in  it  may  be  thoroughly  incorporated  with 
the  liquid.  Now  add,  very  cautiously,  just  enough  water  of  ammonia 
to  dissolve  the  precipitate,  evaporate  tlie  solution,  in  a  porcelain  vessel, 
to  the  consistence  or  thick  syrup,  and  spread  it  on  plates  of  glass,  so 
that,  when  dry,  the  salt  may  be  obtained  in  scales. 

Keep  the  product  in  well-stopped  bottles,  in  a  dark  place. 

The  reaction  in  this  case  is  verj-  simple,  but  it  is  well  to  explain  it, 
as  the  student  will  notice  that  there  are  other  preparations  made  in  a 
similar  manner ;  the  ferric  oxide  neutralizes  one  molecule  of  tartrate 
acid  and  forms  the  double  salt  of  iron  and  potassium. 

Transparent,  garnet-red  scales,  only  slightly  deliquescent,  without  odor, 
having  a  sweetish,  slightly  ferruginous  ta.'^te,  ana  a  neutral  reaction. 
Very  soluble  in  water,  but  insoluble  in  alcohol.  \\'hen  sti-ongly  heated, 
the  salt  emits  fumes  having  the  odor  of  burnt  sugar,  and  finally  lea\'es 
a  dark-brown  residue,  having  a  strongly  alkaline  reaction  and  efferv-ese- 
ing  with  acids. 

The  aqueous  solution  of  the  salt  is  not  precipitated,  but  is  rendered 
darker  by  water  of  ammonia.  If  heated  with  solution  of  potafsa,  it 
affords  a  brown-red  precipitate,  and  a  slight  odor  of  ammonia  is  evolved. 
On  adding  test-solution  of  ferrocyanide  of  potassium  to  an  aqueous 
solution  of  the  salt,  no  blue  color  or  precipitate  is  produced,  unless  the 
solution  is  acidulated  with  hydrochloric  acid.  If  a  solution  of  the  salt 
ix  deprived  of  its  iron  by  boiling  with  an  excess  of  solution  of  soda, 
the  concentrated  and  cooled  iiltrate,  when  supersaturated  wth  acetic  acid, 
will  afibrd  a  white,  crystalline  precipitate. 

Its  asfringency  is  much  less  than  that  of  the  ferruginous  preparations 
generally,  and  its  stimulating  influence  less  obvious.  From  its  slight 
taste  and  ready  solubility,  it  is  one  of  the  best  preparations  for  children. 
Dose,  gr.  x  to  xx. 
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fern  et  QuiniiUK  (Mraa,  U.  S.  P.     {OUrate  of  Iron  and  Quinine.) 

{Ferri  d  QuinuB  Ciiraa,  Pharm.,  1870.) 

Citrate  of  iron,  eighty-eight  parta 88 

Quinine,  dried  at  100°  C.  (212°  F,),  until  it  ceasea  to  lose  weight, 

twelve  parte 12 

Distilled  water,  a  aufBcient  quantity. 

To  make  one  hundred  parte 100 

DuiBolve  the  citrate  of  iron  in  160  parts  of  distilled  water,  by  heating 
on  a  water-bath,  at  a  temperature  not  exceeding  60°  C.  (140°  F.).  To 
this  solution  add  the  quinine,  and  atir  constantly  until  it  is  dissolved. 
Lastly,  evaporate  the  solution,  at  a  temperature  not  exceeding  60°  C. 
(140°  F.),  to  the  consistence  of  syrup,  and  spread  it  on  plates  of  gWs, 
60  that,  when  dir,  the  salt  may  be  obtained  in  scales. 

Keep  the  product  in  well-stopped  bottles  in  a  dark  place. 

Transparent,  thin  scales,  vaiying  in  color  from  reddish-brown  to  yel- 
lowish-brown, slowly  deliquescent  on  exposure  to  air,  odorless,  having  a 
bitter  and  mildly  fem^inous  taste,  and  a  slizhtly  acid  reaction.  Slowly, 
but  wholly,  soluble  in  cold  water,  more  readily  so  in  hot  water,  and  but 
slightly  soluble  in  alcohol.  When  strongly  heated,  the  salt  emits  fumes 
having  the  odor  of  burnt  sugar,  and,  finally,  leaves  a  residue  which  should 
not  have  an  alkaline  reaction  (absence  of  fixed  alkalies).  On  supersat- 
urating the  aqueous  solution  of  the  salt  with  a  slight  excess  of  water  of 
ammonia,  the  color  of  the  liquid  is  deepened,  and  a  white  curdy  precip- 
itate is  thrown  down,  which  is  soluble  in  ether,  and  answers  to  the  reac- 
tions of  quinine  (.see  Quinina).  A  small  portion  of  the  filtrate,  when 
mixed  with  test-solution  of  ferrocyanide  of  polaseinm,  does  not  produce 
a  blue  color  or  precipitate  unless  it  is  acidulated  with  hydrochloric  acid. 
If  another  portion  of  the  filtrate  be  deprived  of  its  iron  by  boiling  with 
an  excess  of  potassa,  the  concentrated  and  cooled  filtrate  precipitated  by 
test-solution  of  chloride  of  calcium,  and  the  new  filtrate  heated  to  boil- 
ing, a  white  granular  precipitate  will  be  produced.  On  heating  the 
solution  of  the  salt  with  potassa,  no  vapor  of  ammonia  should  be 
evolved. 

The  salt  contuns  12  per  cent,  of  dry  quinine.  It  may  be  assayed  as 
follo^vs :  Dissolve  4  gm.  of  the  scales  in  30  cc.  of  water,  in  a  capsule, 
with  the  aid  of  heat.  Cool,  and  transfer  the  solution  to  a  glass  sepa- 
rator, rinsing  the  capsule;  add  an  aqueous  solution  of  0.5  gm.  of 
tartaric  acid,  and  then  solution  of  soda  in  decided  excess.  Extract  the 
alkaloid  by  agitating  the  mixture  with  four  successive  portions  of  chlo- 
roform, each  of  15  cc.  Separate  the  chloroformic  layers,  mix  them, 
e^'aporate  them  in  a  weighed  capsule,  on  a  water-bath,  and  dry  the 
residue  at  a  temperature  of  100°  C.  (212°  F.).  It  should  -weigh 
0.48  gm. 

This  preparation  is  one  of  the  most  popular  of  the  iron  tonics,  and, 
when  contaiuing  the  full  proportion  of  quinine,  is  deservedly  so.  Much 
of  the  commercial  salt  is  far  below  the  standard,  and  every  ajxithecary 
should  be  particular  as  to  the  quality  of  the  article  he  dispenses.  The 
dose  is  gr.  y  to  gr.  v. 
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lAquor  Ferri  et  QuinincB  Qiraiia,  U.  S.  P.    {SohiHon  of  CUrcUe  of  Iron 
and  Quinine.) 


Citrate  of  iron  fuid  Ammonium,  eixty-five  parte    .        ...  65 
Quinine,  dried  at  100°  C.  (212°  F.),  until  it  ceases  to  lose  weight, 

twelve  partd 12 

Citric  acid,  twenty-eight  parte 28 

Alcohol,  thirty  parte 30 

Distilled  water,  a  sufficient  quantity 

To  make  two  hundred  parte 200 

Dissoh-e  the  citrate  of  iron  and  ammonium  in  200  parta  of  distilled 
water,  contained  in  a  tared  porcelain  capsule,  heat  the  solution  to  60°  C. 
(140°  F.)  on  a  water-bath,  add  the  citric  acid,  and,  when  it  is  dissolved, 
add  the  quinine,  stirring  the  mixture  until  a  perfect  solutitm  has  been 
obtained.  Evaporate  thig  to  160  parts,  allow  it  to  cool,  add  the  aico 
hoi,  and  finally  enou^  distilled  water  to  make  the  solution  weigh  200 
parts. 

A  dark  greenish-yellow  to  yello\vish-brown  liquid,  transparent  in  thin 
layere,  odorless,  having  a  bitter  and  mildly  ferruginous  taste,  and  slightly 
acid  reaction.  On  supersaturating  the  diluted  solution  with  a  slight  ex- 
cess of  ammonia,  the  color  of  the  liquid  is  deepened,  and  a  white,  curdy 
precipitate  is  thrown  do^vn,  which  is  soluble  in  ether,  and  answers  to  ^e 
reaction  of  quinine  (see  Qainina).  A  small  portion  of  the  filtrate,  when 
mixed  with  test-solution  of  ferrocyanide  of  potassium,  does  not  produce 
a  blue  color,  or  precipitate,  unless  it  is  acidulated  with  hydrochloric  acid. 
If  another  portion  of  the  filtrate  be  deprived  of  its  iron  by  boiling  with 
an  excess  of  potassa,  the  concentrated  and  cooled  filtrate  precipitated  by 
test-solution  of  chloride  of  calcium,  and  the  new  filtrate  neated  to  boil- 
ing, a  white  granular  precipitate  is  produced.  On  heating  the  solution 
with  potassa,  vapor  of  ammonia  is  evolved. 

The  solution  contains  6  per  cent,  of  quinine.  It  may  be  assayed  as 
follows :  Dilute  8  gm.  of  the  solution  with  water  to  30  c.c. ;  introduce 
it,  with  any  rinsings,  into  a  glass  separator,  add  an  aqueous  solution  of 
0.5  gm.  of  tartaric  acid,  and  then  solution  of  soda  in  decided  excess. 
Extract  the  alkaloid  by  agitating  the  mixture  with  four  successive  por- 
tions of  chloroform,  each  of  15  c.c.  Separate  the  chloroformic  layers, 
mix  them,  evaporate  them  in  a  weighed  capsule,  on  a  water-bath,  and 
dry  the  residue  at  a  temperature  of  100°  C.(212°  F.).  It  shonld  weigh 
0.48  gm. 

This  is  a  new  preparation  of  the  Fharmacopceia  of  1880,  and  one 
that  is  not  used  except  in  the  preparation  of  bitter  wine  of  iron.  It 
seems  to  us  useleee  to  make  both  the  salt  and  solution  of  iron  and  qui- 
nine officinal,  as  one  would  certainly  answer  the  limited  use  of  both. 
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Syruptte  Ferri  QuintruB  et  Strychnince  Phosphatum,  U.  S.  P.     (Syrup 
of  the  Phosphates  of  Iron,' Quinine,  and  Strychnine,) 

Phosphate  of  iron,  one  hundred  and  thirty-three  parts 
Quinine,  one  hundred  and  thirty-three  parts  . 

Strychnine,  four  parts 

Phosphoric  acid,  eight  hundred  parts 

Sugar,  in  coarse  powder,  six  thousand  parts    . 

Diiitilled  water,  a  sufficient  quantity 


To  make  ten  thousand  parts  . 


Add  the  phosphate  of  iron  to  2500  parts  of  distilled  water,  in  a 
tared  bottle  lai^  enough  to  hold  the  finished  syrup,  and  agitate  fre- 
quently until  the  salt  is  dissolved.  Having  added  me  phosphoric  acid 
to  the  solution,  triturate  the  quinine  and  strychnine  gradually  with  the 
mixture,  in  a  mortar,  until  they  are  dissolved,  then  return  the  solution 
to  the  bottle,  and  add  enough  distilled  water  to  make  the  liquid  weigh 
4000  parts.  Lastly,  add  the  sugar,  dissolve  it  by  agitation,  without 
heat,  and  filter  through  paper. 

Keep  the  symp  in  small,  well-stopped  vials,  in  a  cool  and  dark  place. 

Dose,  f5j. 

fern  e(  Quiniwe  Sulphas- 

Take  of  Sulphate  of  iron  .125  grains. 

Sulphuric  acid 14  minims. 

Nitric  acid 25  minims,  or  sufficient. 

Water A  sufficient  quantity. 

Dissolve  the  sulphate  of  iron  with  the  sulphuric  acid  in  the  water 
and  boil  it,  adding  the  nitric  acid  gradually,  till  it  ceases  to  produce  s 
dark  color;  when  cold,  add — 

Sulphate  of  quinine ....      1  troyounce 

in  water,  with  sufficient  sulphuric  acid  to  form  a  solution ;  set  this 
aside  that  cn'Stals  may  form,  which  may  require  several  months. 

It  is  in  colorless  octohedrons  of  strongly  ferruginous  taste,  aod  nearly 
insoluble  in  water. 

The  salt  combines  the  virtues  of  iron  and  quinine,  and  may  be  pre- 
scribed in  doses  of  from  1  to  5  grains.  It  is  stated  to  be  more  astringent 
tlian  the  citrates  of  these  bases,  and  perhaps  does  not  possess  advantages 
to  compensate  for  its  great  cost. 

Ferri  et  Strychnine  CH^as,  U.  S.  P.     { Gtraie  of  Iron  and  Strychnine.) 

{Ferri  et  Strychnice  Otbm,  Pharm.,  1870.) 

Citrate  of  iron  and  ammonium,  ninety-eight  parts     ...  98 

Strychnine,  one  part 1 

Citric  acid,  one  part 1 

Distilled  water,  one  hundred  and  twenty  parts  ....  120 

To  make  one  hundred  parts 100 

Dissolve  the  citrate  of  iron  and  ammoniimi  in  100  parts  of  distilled 
water,  and  the  str)'chnine,  t<^ther  with  the  citric  acid,  in  20  parts  of 
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distilled  water.  Mix  the  two  solutions,  evaporate  the  mixture,  l^ 
means  of  a  water-ijath,  at  a  temperature  not  exceeding  60°  C.  (140°  F.), 
to  the  eonsigtence  of  syrup,  and  spread  it  on  plates  of  glass,  so  that, 
when  dry,  the  salt  may  be  obtained  iu  scales. 

Keep  the  product  in  well-stopped  bottles,  in  a  dark  place. 

Transparent,  garnet-red  scales,  deliquescent  on  exposure  to  air,  odor^ 
less,  having  a  bitter  and  slightly  ferruginous  taste,  and  a  slightly  acid 
reaction.  Readily  and  wholly  soluble  in  water,  and  Imt  slightly  soluble 
in  alcohol.  When  strongly  heated,  the  salt  emits  fiimes  having  the 
odor  of  burnt  sugar,  and  finally  leaves  a  residue  which  should  not  nave 
an  alkaline  reaction  (fixed  alkalies).  On  heating  the  aqueous  solution 
of  the  salt  with  solution  of  potassa,  a  brown-red  precipitate  is  produced 
and  vapor  of  ammonia  is  evolved.  If  1  gm.  of  the  salt  be  dissolved 
in  4  C.C.  of  water  in  a  small  test-tube,  then  1  c.e.  of  solution  of  potassa 
added,  and  the  mixture  shaken  with  2  cc.  of  chloroform,  the  residue 
left  on  evaporating  the  chloroform  will  answer  to  the  reactions  of 
strychnine  (see  Strtfchnina).  On  adding  tesl>-solution  of  ferrocyanide 
of  potassium  to  a  dilute  aqueous  solution  of  the  salt,  no  blue  color  or 
precipitate  is  produced  unless  the  solution  is  acidulated  with  hydrochloric 
acid.  If  a  solution  of  the  salt  be  deprived  of  its  iron  by  bailing  with 
an  excess  of  solution  of  potassa,  the  concentrated  and  cooled  filtrate 

Srecipitated  with  test-solution  of  chloride  of  calcium,  and  the  new 
Itrate  heated  to  boiling,  a  white,  granular  precipitate  will  be  pro- 
duced. 

The  salt  contains  1  per  cent  of  strychnine. 

It  is  used  in  atonic  dyspepsia,  chorea,  and  suppressed  menstruation 
in  doses  of  3  to  5  grains. 

Ferri  et  Zinci  OUras. 

If  carbonate  of  zinc  is  added  to  a  solution  of  citric  acid,  it  begins  to 
precipitate  an  insoluble  salt  before  the  point  of  saturation  is  attained ; 
this  precipitate  being  collected  before  it  contains  an  excess  of  carbonate, 
and  ammonia  and  citrate  of  iron  added,  a  dark-green  solution  is  formed, 
which,  concentrated  and  dried  on  glass,  gives  brown ieh-green  scales, 
very  soluble  in  water.  The  quantity  of  citrate  of  iron  may  be  varied 
from  the  equivalent  proportions  to  4  parts  of  citrate  of  inm  and  1  of 
citrate  of  zinc,  with  a  similar  product.  The  latter  proportion  exists  in 
die  "  modified  wine  of  iron,"  of  which  a  formula  is  given  under  the 
appropriate  head. 

Dose  of  the  double  citrate,  1  to  3  grains. 

Ferri  Farooyanidum.     {Ferroeyanii^  of  Iron.     Pruagian  Blue. 

Fe^Fcy,.) 

Obtained  by  a  double  reaction  ensuing  upon  mixture  of  solutions  of 
ferrocyanide  of  pofassium  and  solution  of  tersulphate  of  iron. 

It  is  an  insipid,  inodorous  substance,  in  porous  cakes,  of  a  rich  velvety- 
blue  color.  Insoluble  in  water,  alcohol,  and  diluted  mineral  acids; 
diluted  muriatic  acid  after  boiling  on  it  should  yield  no  precipitate  on 
the  addition  of  ammonia ;  alkalies  decompose  it,  leaving  sesquioxide  of 
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iron,  and  dissolving  an  alkaline  ferroej'anide.  Bed  oxide  of  mercury, 
boiled  with  Prcseian  blue,  affords  the  soluble  cyanide  of  mercury,  with 
an  insoluble  mixture  of  oxide  and  cyanide  of  iron. 

Tonic  and  sedative.  It  has  been  recommended  in  intermittent 
and  remittent  fever ;  also  in  epilepsy  and  facial  neuralgia.  Dose,  grs. 
V  to  XV. 

HydroeyanaU  of  iron  is  the  name  given  to  a  preparation  manufactured 
and  sold  bv  Tilden  &  Co.  It  appears  to  be  a  mixed  oompound  of  the 
ferrocyanide  of  potassium  and  femxyanide  of  iron,  probably  made  by 
adding  an  excess  of  cyanide  of  potassium  to  protosulphate  of  iron  in 
solution,  and  either  omitting  washing  it,  or  washing  imperfectly.  The 
dos<c  is  smaller  than  the  foregoing;  \  grain  to  1  grain. 

An  accident  resulting  fatally  is  said  to  have  occurred  by  the  substitu- 
tion of  this  for  the  official  ferrocyanide. 

ZtgiwM-  Ferri  Hifperehlorn^.     {Solution  of  FercfUorate  of  Iron.) 

This  salt  has  been  recommended  in  certain  forms  of  disease,  on  ac- 
count of  tbe  lai^  quantity  of  oxygen  it  contains.  It  is  prepared  by 
dissolving  sesquioxide  of  iron  in  hyperchloric  acid.  This  acid  is  ob- 
tained by  distilling  from  perchlorate  of  potassium  and  sulphuric  acid, 
or  by  the  decomposition  of  the  perchlorate  with  fluosilicic  acid,  {See 
Woj-ks  on  Chemiatry.)  The  solution  contains  Fe^ClO,,  It  is  given 
in  mucilaginous  liquids,  in  doses  of  about  10  drops, 

Fern  Hypophosphw,  U.  S.  P.  (ffypophosphUe  of  Iron,  Fe,(H,POa)j  = 
501.8.)     {Ferric  Hypophoaphite.) 

A  white  or  grayish-white  powder,  permanent  in  the  air,  odorless  and 
nearly  tasteless,  only  slightly  soluble  in  water,  more  readily  so  in  pres- 
ence of  hypophoephorous  acid,  freely  soluble  lq  hydrochloric  acid  or  in 
solution  of  atrate  of  sodium,  forming  with  the  latter  a  green  solution. 
When  strongly  heated  in  a  dry  test-tube,  the  salt  evolves  a  sponta- 
neously inflammable  gas  (phosphoretted  hydrt^n),  and,  on  ignition, 
leaves  behind  ferric  pyrophosphate.  The  salt  is  readily  oxidized  by 
nitric  acid  or  other  oxidizing  agents.  It  should  be  completely  soluble 
in  acetic  acid  (absence  of  ferric  phosphate).  This  solution,  when  mixed 
^vith  test-solution  of  oxalate  of  ammonium,  should  not  a^oi'd  a  white 
precipitate  soluble  in  hydrochloric  acid  (absence  of  calcium). 

Hypophoapkitea  of  Iron. 

There  are  two  hypophosphites  of  iron  in  use  in  the  preparations  which 
follow,  hypopho^hite  of  sesquioxide  (ferric  hypophosphite),  Fe^H,POj)g, 
as  suggested  by  Prof,  Procter,  and  hypophosphite  of  protoxide  (ferrous 
hypopiosphite),  Fe2HP0j,  proposed  by  W.  8.  Thompson,  of  Balti- 
more. The  first  named  is  prepared  by  precipitating  a  solution  of 
hypophosphite  of  sodium  or  ammonium  with  solution  of  seaquisul- 
pbate  of  iron.     It  is  necessary  to  avoid  the  presence  of  an  allcaline 
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carbonate,  or  the  precipitate  will  be  eontaniinated  with  free  sesquioxide 
of  iron.  After  crashing  the  gelatinous  precipitate  throwa  down  by  the 
mixed  liquids,  which  must  be  done  with  care,  as  in  this  state  it  is  solu- 
ble, it  raay  be  dried  into  an  amorphous,  tasteless  white  powder,  freely 
soluble  in  hjdrochioric  and  hypophosphorous  acids. 

The  hypophosphite  of  protoxide  of  iron  is  present  in  two  of  the 
syrups  for  which  recipes  are  given  below,  and  is  recommended  in  this 
iorm  of  preparation  by  being  more  permanent  than  the  sesquisalt,  which, 
as  observed  Dy  W.  S.  Thompson,  continually  tends  to  pass  into  proto- 
salt  in  saccharine  solution ;  the  proto-ealt  is  also  more  soluble ;  it  is,  I 
believe,  not  met  with  in  commerce  in  a  solid  form. 


Syrup  of  Hypophovphite  of  Iron.     {Coniaining  Ferrous  Hypoj^waphile.) 

Take  of  Protoaiilphate  of  iron     .        .        .  185  grains. 

Carbonate  of  sodium       .        .        .  240 

Hypophoephoroua  acid  (sp.  gr,  1.036)  Si  ounces. 

Water  A  sufficient  quantity. 

Supir 12  ounces. 

Dissolve  the  sulphate  of  iron  and  carbonate  of  sodium,  each  sepa- 
rately, in  4  fluidounces  of  water,  and  mix  the  solutions.  Wash  the  pre- 
cipitated carbonate  of  iron  thoroughly  with  sweetened  water,  and  drain 
it  on  a  muslin  filter;  then  transfer  to  a  dish,  add  a  small  portion  of 
water,  heat  gently,  adding  hypophosphorous  acid  till  it  forms  a  clear 
solution;  then  add  water  till  it  reaches  8  iluidounces,  and  add  the  sugar 
and  flavor  to  taste.    The  dose  of  this  is  a  lluidrachm. 


Thompson's  ^/rup  of  HypophmphUes.     {Conlainvag  Ferrous 
Hypoph  08phi(e. ) 

Take  of  Hypophosphite  of  calcium  . 

Hypophoaphite  of  sodium    . 
Hypophosphite  of  potasaium 
Pixitoeulphate  of  iron,  cryitallized 
Carbonate  of  sodium    .... 
Hypophosphorous  acid  [sp.  gr.  1.036) 


Dissolve  the  protosulphate  of  iron  and  carbonate  of  sodiam,  each 
separately,  in  4  fluidounces  of  water,  and  mix  the  solutions.     Wash  the 

Srecipitated  carbonate  of  iron  thoroughly  with  sweetened  water,  and 
rain  it  on  a  muslin  filter.  Having  placed  the  salts  of  calcium,  sodium, 
and  potassium  in  a  suitable  porcelain  dish,  add  alwut  2  fluidounces  of 
^vater  and  1  fluidounce  of  hypophosphorous  acid ;  heat  the  mixture 
gently,  and  add  the  moist  carbonate  of  iron,  in  small  portions,  from 
time  to  time,  alternately  with  the  hy]>ophosphorous  acid,  until  the  solu- 
tion is  complete.  Add  water  enough  to  make  the  whole  measure  10 
fluidounces ;  pour  it  into  a  bqttle  containing  the  sugar  and  agitate  as 
before.  Dose,  a  fluidrachm.  (Jow-n.  and  Trans,  of  Mart/land  ChUege 
of  Pharmacy,  June,  1858.) 
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Prodf^a  Cbmpoutid  Si/nip  of  Hypophogphiiet,     {Containing  Ferrvs 

Hypophospkite. ) 

Tftke  of  Hypophoaphite  of  calcium      ....       256  grains. 

Hypophosite  of  sodium 192      " 

Hypophoephite  of  potaseium  ....  128  " 
Hypophoephite  of  iron*  (recently  precipitated)  96  " 
Hypophofiphorous  acid  Bolution     .        .   q.  a.  or  240      " 

White  sugar 9  ounces. 

Extract  of  vanilla Jounce. 

Water A  sufficient  quantity. 

Dissolve  the  salts  of  calcium,  sodium,  and  potassium  in  6  ounees  of 
water ;  put  the  iron  salt  in  a  mortar,  and  gradually  add  solution  of 
hvpophosphoroaq  aeid  till  it  is  dissolved ;  to  this  add  the  solntion  of  the 
other  salts,  after  it  has  been  rendered  slightly  acidulous  with  the  same 
acid,  and  then  water,  till  the  whole  measures  12  Huidounces.  Dissolve 
in  this  the  sugar,  with  heat,  and  flavor  with  vanilla.  Dose,  a  fluidrachm ; 
without  flavoring,  this  syrup  is  not  unpleasant. 

Ferri  locMiim.     (Iodide  of  Iron.     Ferrous  Iodide.     Fel,4-Aq.) 

Take  of  Iodine gij. 

Iron  filings 5). 

Distilled  water Ojsa. 

Mix  the  iodine  with  Oj  water,  in  a  glass  or  porcelain  vessel,  and 
gradually  add  the  iron  filings,  stirring  constantly.  Heat  the  mixture 
gently,  until  of  a  light-green  color.  Filter,  and  pour  upon  it  the 
remaining  Oss  of  water,  lx)iling  hot.  Evaporate  the  filtered  liquor  at  a 
temperature  not  exceeding  212°,  in  an  iron  vessel,  to  dryness.  Keep  in 
a  closely-stopped  bottle.  One  equivalent  of  iron  is  here  made  to  unite 
directly  ivith  two  equivalents  of  iodine,  forming  an  iodide,  Fel,.  It  is 
in  the  form  of  amoq>hous  masses,  containing  a  small  but  variable  portion 
of  water,  exceedingly  deiiquea(ent,  and  posi^^ssed  of  a  styptic,  chalybeate 
taste.  It  is  partially  soluble  in  water,  imparting  to  a  solution  the  odor 
and  taste  of  iodine.  By  exposure  to  the  atmosphere,  it  decomposes  into 
free  iodine  and  seequioxide  of  iron. 

It  should  be  remembered  that  the  proportion  of  iron  in  the  iodide  is 
small,  and  that  it  is  a  comparatively  powerful  preparation.  Dose,  gr.  j 
to  ij.  Owing  to  its  liability  to  decompose,  and  its  extraordinary  deli- 
quescence, it  has  been  omitted  from  the  late  edition  of  the  Pharmacopfeia, 
and  is  rarely  prescribed,  except  in  the  form  of  the  syrup,  or  in  that  of 
piluhe  ferri  iodidi. 

Ferri  lodidum  Saocharatum,  U.  S.  P.     (Sacchar<^ed  Iodide  of  Iron.) 
[Saccharaied  Ferrous  Iodide.) 

Iron,  in  the  form  of  fine  wire,  and  cut  into  small  pieces,  six  parts  <y 

Iodine,  seventeen  parts 17 

Distilled  water,  twenty  parts 20 

Sugar  of  milk,  eighty  parts 80 

■Tbia  qnaDtitT,  96  grniiB,  of  hTpophoephite  of  iron  is  obtained  when  12S  grabs  of 
hypo|)hosphite  of  ■odium,  diBitolvea  la  2  ouDceii  of  water,  is  clecomtioBed  with  a  slirhC 
eioess  of  solution  of  tenulpliate  of  iron,  aoU  the  white  precipitale  well  waaheii  on  a  fitter 
Willi  water. 
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Mix  the  iron,  iodine,  and  distilled  water  in  a  flask  of  thin  glaae,  shake 
tlie  mixture  occasionally  until  the  reaction  ceases,  and  the  solution  has 
acquired  a  green  color  and  lost  the  smell  of  iodine ;  then  filter  it  through 
a  wetted  filter  into  a  porcelain  capsule  containing  40  parts  of  sugar  of 
milk.  Binse  the  fiask  and  iron  wire  with  a  little  distilled  water,  pass 
the  rinsings  through  the  filt»  into  the  capsule,  and  evaporate,  on  a 
water-bath,  constantly  stirring,  until  a  dry  mass  remains.  Transfer  the 
mass  quickly  to  a  heated  iron  mortar  containing  the  remainder  of  the 
sn^  of  milk,  and  reduce  the  whole  to  powder. 

Traiurfer  the  powder  at  once  to  small,  well-dried  bottles,  which  mu^ 
be  securely  stopped,  and  kept  in  a  cool  and  dark  place. 

A  yellowish- white  or  grayish  powder,  very  nygroecopic,  odorless, 
having  a.  sweetish,  ferruginous  taste,  and  a  slightly  acid  reaction.  Sol- 
uble in  7  parts  of  water  at  15°  C  (59°  F.),  formii^  an  almost  clear 
solution ;  only  partially  soluble  in  alcohol.  When  strongly  heated,  the 
compound  swells  up,  chars,  evolves  the  odor  of  iodine  and  of  burnt 
sugar,  and,  on  ignition,  leaves  a  residue  which  should  yield  nothing 
soluble  to  water  (absence  of  sall^  of  alkalies).  The  aqueous  solution 
yields  a  blue  precipitate  with  test^-solution  of  ferricyanide  of  potassium. 
If  mixed  with  some  gelatinized  starch,  and  afterward  with  a  little  chlo- 
rine-water, the  solution  assumes  a  deep-blue  color.  This  color  should 
not  be  developed  in  the  aqueous  solution  by  gelatinized  starch  alone 
(absence  of  free  iodine).  On  mixing  an  aqueous  solution  of  5  gm.  of 
saccharated  iodide  of  iron  with  a  solution  of  1  gm.  of  nitrate  of  silver, 
and  filtering,  the  filtrate  should  still  produce  a  precipitate  or  cloudiness 
with  test-solution  of  nitrate  of  silver  (presence  of  at  least  20  per  cent, 
of  ferrous  iodide). 

Syrup^ia  Fern  lodidt,  U.  S,  P.     {S^rup  of  Iodide  of  Iron.) 

A  syrupy  liquid  containing  10  per  cent,  of  ferrous  iodide  [Felj  ^  309.1  ]. 

Iron,  in  the  form  of  fine  wire,  and  cut  into  small  pieces,  twenty- 
five  parte 25 

Iodine,  eighty-two  parts 82 

Sugar,  in  coarse  powder,  six  hundred  parts       ....      600 
Distilled  water,  a  sufficient  quantity 

To  make  one  thousand  parte 1000 

Introduce  the  iron  info  a  flask  of  thin  glass  of  suitable  capacity,  add 
to  it  200  parts  of  distilled  water  and  afterward  the  iodine.  Shake  the 
mixture  occasionally,  until  the  reaction  ceases  and  the  solution  has 
acquired  a  green  color  and  has  lost  the  odor  of  iodine.  Place  the  sugar 
in  a  porcelain  capsule  and  filter  the  solution  of  iodide  of  iron  into  the 
sugar.  Rinse  the  flask  and  iron  wire  with  90  parts  of  distilled  water, 
and  pass  the  washings  through  the  filter  into  the  sugar.  Stir  the  mix- 
ture with  a  porcelain  or  wooden  spatula,  heat  it  to  the  boiling-point  on 
a  sand-bath,  and,  having  strained  the  syrup  through  linen  into  a  tared 
bottle,  add  enough  distilled  water  to  make  the  product  weigh  1000 
parte.  Lastly,  shake  the  bottle  and  transfer  its  contents  to  small  vials, 
which  should  be  completely  filled,  securely  corked,  and  kept  in  a  place 
accessible  to  daylight. 
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A  transparent,  pale-green  liquid,  odorless,  having  a  sweet,  strongly 
fermginoua  taste,  and  a  neutral  reaction.  With  test-solution  of  fern- 
cyanide  of  potassium  it  yields  a  blue  precipitate.  If  a  little  disulphide 
of  carbon  be  added  to  the  syrup,  then  a  few  drops  of  chlorine  water, 
and  the  whole  agitated,  the  disulphide  will  separate  with  a  purple  or 
violet  color.  It  should  not  deposit  a  sediment  on  keeping  and  should 
not  tinge  gelatinized  starch  blue  (absence  of  free  iodine). 

7.73  em.  of  the  syrup  should  require  for  complete  precapitation,  50 
c.c.  of  tne  volumetric  solution  of  nitrate  of  silver  (corresponding  to  10 
per  cent,  of  ferrous  iodide). 

The  result  is  a  solution  of  the  iodide  of  iron,  which  is  preserved  by 
admixture  with  syrup. 

The  use  of  sugar  as  a  preservative  of  this  compound  is  an  important 
improvement,  introduced  about  the  year  1830,  and  has  brought  this 
important  salt  within  the  reach  of  the  practitioner  in  a  very  permanent 
and  eligible  form.  Iodide  of  iron  produces  the  valuable  effects  of  the 
ferruginous  salts,  in  addition  to  those  of  iodine ;  it  is  peculiarly  applica- 
ble to  the  treatment  of  scrofulous  diseases  in  aniemic  patients,  and  is 
very  much  prescribed.  This  syrup  contains  about  7\  grains  of  salt  to 
foj.     Dose,  hlxx  to  xl. 

It  dissolves  small  proportions  of  the  iodides  of  mercury,  copper,  etc., 
and  is  incompatible  with  most  chemical  agents,  but  may  be  mixed  with 
the  syrups  and  Suid  extracts  of  the  v^etable  alteratives,  or,  what  is 
perhaps  oetter,  prescribed  in  a  separate  vial,  to  be  dropped  into  the 
syrup  at  the  time  of  taking  it. 

A  pre^ration  is  sometimes  prescribed  in  Philadelphia  under  the 
name  of  Dr.  Hay'a  Syrup  of  Iodide  of  Iron  ;  the  formula  ia  published 
in  the  Amtr.  Joum.  of  Med,  Scienoea  for  1840,  p.  449.  It  is  made 
from  400  grains  of  iodine,  and  160  of  iron,  and  2  ounces  of  sugar  to 
fjiv.    Dose,  "iv. 

Syrup  Iodide  of  Iron,  Tasteless. — This  is  another  of  the  uew  prepa- 
rations of  iron  introduced  by  J.  L.  Creuse,  and  recommended  as  a 
pleasant  substitute  for  syrup  ferri  iodide.  Whatever  may  be  said  of 
its  virtues,  it  certainly  cannot  contain  ferrous  iodide,  as  will  be  evident 
from  the  formula  of  J,  P.  Remington,  given  below.  We  have  good 
reasons  to  suspect  tiiat  at  least  part  of  the  iron  is  changed  to  a  citrate. 


Take  of  Resublimed  iodine  . 
Iron  wire  (card-teeth) 
Kstilted  \ 


Citric  acid  (dry) 
Potassium  cnrbonate  (pui 


.    378.9  grains. 
.      90 

2  fliiidounces. 
.    408  grains. 
.    475      ■'      orq.8. 


Weigh  accurately  252.6  grains  of  the  iodine,  and  place  in  a  )>eaker 
or  a  flash  of  at  least  4-fluiuounce  capacity ;  then  add  to  it  the  card- 
teeth  aud  J  fluidounce  of  distilled  ^vater,  cover  Uie  beaker  with  a  watch- 
glass,  and  agitate  occasionally  until  the  liquid  has  acquired  a  green  color 
and  lost  the  smell  of  iodine  (lare  should  be  taken  about  this  point;  all 
the  iodine  should  be  in  the  state  of  a  ferrous  salt),  filter  the  liquid  from 
the  undissolved  iron,  rinse  the  iron  with  a  little  distilled  water,  pour  on 
the  Alter,  and  finally  rinse  the  filter;  now  add  to  the  filtrate  the  remain- 
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iug  126.3  grains  of  iodine,  and  allow  it  to  dissolve :  it  forms  a  rich, 
niDy-red  solution.  Place  ^6  grains  of  the  citi'ic  acid  in  a  small  evap- 
orating diah,  add  1^  fluidounces  of  distilled  water,  and  apph-  heat  until 
the  acid  dissolves  and  the  liquid  boils ;  wthout  removing  irom  the  fire 
add,  by  small  portions,  sufficient  potassium  carbonate  to  neutralize, 
avoiding  an  excess.  If  a  slight  excess  should  happen  to  be  present, 
correct  it  by  adding  the  2  grains  of  citric  acid  reser\'ed ;  now  pour  as 
much  of  this  solution  of  potassium  citrate  while  hot  into  the  red  solu- 
tion as  will  change  the  color  to  a  bright  green,  and  make  up  the  measure 
to  26  fluidounces  with  simple  syrup.  The  finished  svrup  contains  about 
5  grains  of  the  salt  in  each  ^iiidrachm,  and  the  dose  would  be  from 
one-half  to  one  teaspoonful. 

Ferri  Lactae,  U.  S.  P.    {Ladale  of  Iron.  Fe{C,H,03)j.3HjO  =  287.9.) 
(Fen-otMt  Lactate.) 

This  is  prepared  by  digesting  1  fluidounce  of  lactic  acid,  J  ounce  of 
iron  filings,  with  1  pint  of  distuted  water,  in  an  iron  vessel  on  a  water- 
bath,  adding  distillra  water  from  time  to  time  to  pre8er%'e  the  measure. 
When  the  action  has  ceased,  filter  the  solution  into  a  porcelain  capsule, 
and  set  aside  to  crystallize.  At  the  end  of  fortj'-eight  hours  decant  the 
liquid,  wash  the  crj-stals  with  a  little  alcohol,  and  then  dry  them  on 
bibulous  paper.  By  evaporating  the  mother-water  in  an  iron  vessel  to 
one-half,  filtering  while  hot,  and,  setting  the  liquid  aside,  more  crystals 
niav  be  obtained, 

tale  greenish-white,  crvstalline  crusts  or  grains,  permanent  in  the 
air,  odorless,  ha\'ing  a  mild,  sweetish,  ferruginous  taste,  and  a  sli^tly 
acid  reaction.  Soluble  in  40  parts  of  water  at  15°  C.  (59°  F.),  and  in 
12  parts  of  boiling  water;  almost  insoluble  in  alcohol,  but  freely  soluble 
in  solution  of  citrate  of  sodium,  yielding  a  green  solution.  ^Vheu 
heated  on  platinum  foil,  the  salt  froths  up,  gives  out  thick,  white,  acrid 
fumes,  and  chare,  a  brown-red  residue  being  finally  left.  The  aqueous 
solution  yields  a  blue  precipitate  with  test-solution  of  ferricyanide  of 
potassium.  If  the  salt  be  boiled  for  fifteen  minutes  with  nitric  acid  of 
the  sp.  gr,  1.200,  white,  granular  mucic  acid  will  be  deposited  on  cool- 
ing tile  liquid.  An  aqueous  solution  of  the  salt  should  not  be  rendered 
more  than  faintly  opalescent  by  test-solutiou  of  acetate  of  lead  (limit 
of  sulphate,  citrate,  tartrate,  etc.). 

Lactate  of  iron  has  the  advantage  of  less  solubilit)-  than  some  of  the 
other  salts,  and  hence  a  less  iwwerful  taste ;  it  is  I'^rded  as  a  superior 
pi-eparation,  on  the  supposition  that  all  the  combinations  of  iron  are 
converted  into  lactates  upon  their  entrance  into  the  stomach.  It  has 
been  incorporated  with  flour  in  the  preparation  of  bread,  and  is  well 
adapted  to  the  form  of  lozenge,  of  chocolate  drojw,  etc. 

The  lactate  has  been  found  beneficial  in  chlorosis  and  the  kindred 
fonns  of  disease,  in  which  iron  is  indicated,  and  is  said  to  possess  a 
marked  influence  upon  the  appetite.  Dose,  gr.  j  to  grs.  v,  repeated  at 
»uital>le  inter\'aLs. 
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Liquor  Ferri  Xitntfis,  U.  S.  P.    (Solution  of  Nitrate  of  Iron.) 
{SoltUion  of  Favic  Nitrate.) 

An  aqueous  solution  of  ferric  nitrate  (Tej(N03),  =  483.83,  containing 
about  6  per  cent,  of  the  anhydrous  aalt. 

Sohition  of  t«raulphate  of  iron,  eighteen  parte     .  .        -IS 

Water  of  ammonia,  fifteen  parte 15 

Nitric  acid,  seven  parts 7 

Distilled  water, 

Water,  each  a  Bufficient  quantity 

To  make  one  hundred  parts 100 

To  the  water  of  ammonia,  previously  diluted  with  40  parts  of  cold 
water,  add,  constantly  stirring,  the  solution  of  tersulphate  of  iron, 
previously  diluted  with  100  parts  of  eold  ^vater.  Pour  the  whole  on 
a  wet  muslin  strainer,  allow  the  precipitate  to  drain,  then  return  it  to 
the  vessel,  and  mix  it  intimately  with  100  parts  of  cold  water.  Again 
drain  it  on  a  strainer,  and  repeat  the  operation  until  the  washings  cause 
but  a  very  slight  cloudiness  with  test-solution  of  chloride  of  barium. 
Then  allow  the  excess  of  water  to  drain  off,  transfer  the  precipitate  to 
a  capacious  porcelain  dish,  and  add  the  nitric  acid,  stirring  till  a  clear 
solution  is  obtained.  Finally,  add  enough  distilled  water  to  make  the 
solution  weigh  100  parts. 

A  transparent,  amber-colored,  or  reddish  liquid,  without  odor,  having 
an  acid,  strongly  stjptic  taste,  and  an  acid  reaction ;  ep.  gr.  1.050.  The 
solution  affords  a  brown-red  precipitate  with  water  of  ammonia,  and  a 
blue  precipitate  with  test'«)lution  of  ferrocyanide  of  potassium.  If  a 
clear  cri-stal  of  ferrous  sulphate  be  added  to  a  cooled  mixture  of  equal 
volumes  of  concentrated  sulphuric  acid  and  of  the  solution,  the  cr}-stal 
rapidly  becomes  brown  and  surrounded  by  a  brownish-black  zone. 

10  gm.  of  the  solution,  when  precipitated  by  water  of  ammonia  in 
excess,  yield  a  precipitate,  which,  when  washed,  dried,  and  ignited, 
should  weigh  0.2  gm. 

It  is  used  as  an  astringent  in  diarrhoea,  and  in  hemorrhages  from  the 
bowels,  uterus,  etc.,  in  individuals  of  pale  and  feeble  constitutions.  As 
a  remedy  in  dysentery,  it  probably  has  no  superior.  A  physician  of  con- 
siderable experience  writes :  "  I  r^ard  It  as  much  a  specific  as  quinine 
is  for  ague.       IXise,  niv  to  xv. 

Fei-ri  Oxalaa,  U.  S.  P.     {Omlaie  of  Iron.     FeC,0,.H,0  =  161.9.) 

{Ferrous  Oxahde.) 

This  salt  is  made  by  dissolving  2  troyounces  of  ferrous  sulphate  In 
30  fluidounces  of  distilled  water,  and  436  grains  of  oxalic  acid  in  15 
fluidounces  of  distilled  Avater.  Filter  the  solutions,  mix  them,  agitate, 
and  then  set  them  aside  till  the  precipitate  is  deposited.  Decant  the 
clear  liquid,  wash  till  the  washings  are  do  longer  acid,  and  dry  with  a 
gentle  heat.     Dose,  2  or  3  grains  tliree  times  a  day. 

A  pale-yellow,  or  lemon-yellow,  crystalline  powder,  permanent  in  the 
air,  odorless,  and  nearly  tasteless,  very  slightly  soluble  in  cold  or  hot 
water,  but  soluble  in  cold,  concentrated  hydrochloric  acid,  and  in  hot 
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dilnted  salphuric  acid.  Wheo  heated  in  contact  ^ith  air,  it  decomposes 
with  a  faint  combuBtion,  and,  on  ignition,  leaves  a  residue,  amounting  to 
iiot  less  than  49.3  per  cent,  of  the  original  weight.  On  heating  the  salt 
^rith  excess  of  test-solution  of  carbonate  of  sodium,  it  is  decomposed, 
yielding  a  precipitate,  which,  when  dissolved  in  diluted  hydrochloric 
acid,  ^ords  a  blue  precipitate  with  test^olution  of  femcyanide  of 
potassium,  and  a  filtrate  which,  when  supersaturated  with  acetic  acid, 
yields,  with  test-solution  of  chloride  of  calcium,  a  white  precipitate  sol- 
uble in  hydrochloric  acid. 

^erri  Oxidum  Hydratuvi,  U.  S,  P.     {Hydraied  Oxide  of  Iron. 
Fej{HO)a  =  213.8.).    {Ferric  Hydrate.) 

Solution  of  teraulphate  of  iron,  ten  parts 10 

Water  of  ammonia,  eight  parts 8 

Water A  sufficient  quantity. 

To  the  water  of  ammonia,  previously  diluted  ^rith  20  parts  of  cold 
^vater,  add,  constantly  stirring,  the  solution  of  tersulphate  of  iron,  pre- 
viously diluted  with  100  parts  of  cold  water.  Pour  the  whole  on  a  wet 
muslin  strainer,  and  allow  the  precipitate  to  drain ;  then  return  it  to  the 
vessel,  and  mix  it  intimately  with  120  parts  of  cold  water.  Again  drain 
it  on  the  strainer,  and  repeat  the  operation.  Lastly,  mix  the  precipitate 
with  enough  cold  water  to  make  the  mixture  weigh  20  parts. 

AVhen  hydrated  oxide  of  iron  is  to  be  made  in  haste  for  use  as  an  anti- 
dote, the  washing  may  be  performed  more  quickly,  though  less  i>erfectly, 
by  pressing  the  strainer  foreibly  with  the  hands  until  no  more  liquid 
passes,  and  then  adding  enough  water  to  make  the  whole  weigh  about 
20  parts. 

Note. — ^The  ingredients  for  preparing  hydrated  oxide  of  iron,  as  an 
antidote,  should  always  be  kept  on  hand,  in  bottles  holding,  respectively, 
about  10  troyounces  or  300  grammes  of  solution  of  tersulphate  of  iron, 
and  about  8  trovounces  or  240  grammes  of  water  of  ammonia. 

Hydrated  oxide  of  iron,  thus  prepared,  is  a  brown-red  magma,  wholly 
soluble  in  hydrochloric  acid,  without  effervescence. 

The  dose,  in  the  form  of  magma,  is  foj ;  as  an  antidote,  f.^ss,  every 
five  or  ten  minutes,  till  a  large  excess  has  been  given;  Should  the 
poisoning  have  occurred  from  the  use  of  liquor  potassii  arsenitis,  it  will 
be  proper  to  add  a  small  quantity-  of  dilute  acetic  acid  to  tlie  first  two  or 
three  doses  of  the  antidote. 


Ferri  Oxidum  Hydratum  cum  Maffnesia,  U.  8.  P.     {HydrcUed  Oxide 
of  Iron  with  Magnesia.) 

Grains.    OruDines. 

Solution  of  tersulphate  of  iron,  one  thousand  grains  .  1000  66.00 
Magnesia,  one  hundred  and  fifty  grains  .  .  .  IJiO  10.00 
Water A  sufficient  quantity. 

Mix  the  solution  of  tersulphate  of  iron  with  twice  its  weight  of  water, 
and  keep  the  mixture  in  a  well-stopped  bottle. 
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Rub  the  m^inesia  with  ^vater  to  a  smooth  and  thin  mixture,  traugfer 
thia  to  a  bottle  capable  of  holding  32  fluidouuces  or  about  1  liter,  and 
till  it  up  with  water. 

When  the  preparation  is  wanted  for  use,  mix  the  two  liquids  by  add- 
ing the  magnesia  mixture,  gradually,  to  the  iron  solution,  and  shake 
them  together  until  a  homogeneous  mass  results. 

Note. — ^The  diluted  solution  of  tersulphate  of  iron,  and  the  mixture 
of  magnesia  with  water,  should  always  be  kept  on  hand,  ready  for 
immediate  use. 

This  preparation  has  been  introduced  as  an  additional  method  of  pre- 
paring Uie  nydrated  oxide  of  iron  for  antidotal  purposes.  It  has  this 
advantf^,  that  there  is  no  loss  of  time  in  washing,  and  consequently 
the  remedy  can  be  dispensed  more  quickly.  The  dose  b  the  same  as  the 
last  described  preparation. 

Ferri  Fhosphaa,  U.  S.  P.     {Phoaphaie  of  Iron.)     {Ferric  Phosphate.) 

Citrate  of  iron,  five  parte 5 

Phoaphate  of  sodium,  six  parte 6 

Distilled  water,  ten  parts 10 

Dissolve  the  citrate  of  iron  in  the  distilled  water  by  heating  on  a 
water-bath.  To  this  solution  add  the  phosphate  of  sodium  and  stir 
constantly,  until  it  isdissolved.  Evaporate  the  solution,  ata  temperature 
not  exceeding  60*^  C.  (140°  F.),  to  tne  consistence  of  thick  syrup,  and 
spread  it  on  plates  of  glass,  so  that,  when  dry,  the  salt  may  be  obtained 
in  scales. 

Keep  the  product  in  well-stopped  bottles,  in  a  dark  place. 

Thin,  bright  green,  transparent  scales,  permanent  in  dry  air  when 
excluded  from  light,  but  turning  dark  on  exposure  to  light,  odorless, 
having  an  acidulous,  slightly  saline  taste,  and  a  slightly  acid  reaction. 
Freely  and  completely  soluble  in  water,  but  insoluble  in  alcohol.  The 
aqueous  solution  of  the  salt  is  rendered  blue  by  tesi-fioluiiou  of  ferro- 
cj-anide  of  potassium,  but  does  not  yield  a  blue  precipitate  with  this 
reagent,  unless  it  has  been  acidulated  with  hydrochloric  acid.  When 
heated  with  solution  of  potassa  in  excess,  a  brown-red  precipitate  is 
thrown  down,  and  the  filtrate,  after  being  supersaturated  with  acetic  acid, 
yields  a  I'ght  yellow  precipitate  with  test-solution  of  nitrate  of  silver 
(diflerence  from  pyrophosphate), 

100  parts  of  the  salt  represent  about  13.6  parts  of  metallic  iron. 

It  inll  be  observed  that  this  salt  is  different  from  the  phosphate  of 
the  Pharmacopoeia  of  1870,  that  being  a  mixture  of  the  ferrous  and 
ferric  phosphates  (an  insoluble  pi-ecipltate),  while  this  is  entirely  a  ferric 
salt  and  soluble. 

Phosphate  of  iron  has  long  been  in  use  in  medicine  for  the  general 
purjwses  to  which  the  ferruginous  salts  are  applicable,  though  until  the 
recent  introduction  of  several  preparations  containing  it  in  solution,  it 
has  been  little  known  to  practitioners.     Dose,  gr,  v  to  x. 
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Ferri  Prototartras.    ( Prototartraie  of  Iron.) 

Is  obtained  by  digestinz  iron  filings  in  a.  solution  of  tartaric  acid.     It 

is  little  soluble  iD  water,  nas  a  mild  ferruginous  taste,  and  contains  13 

per  cent,  of  water  of  crystallization.     The  dose  is  the  same  as  the  other 

mild  preparatioQS  of  iron,  and  is  used  for  simitar  purpo«<es. 

Ferri  Pyrophospkas,  U.  S.  P.     {Pyrophosphate  of  Iron.)    {Ferric 
Pyrophosphate. ) 

Citrate  of  Iron,  nine  parts f 

Pyrophosphate  of  eoaium,  ten  parte 10 

Distilled  water,  eighteen  parts IS 

Dissolve  the  citrate  of  iron  in  the  distilled  water  by  heating  on  a 
water-bath.  To  this  solution  add  the  pyrophosphate  of  sodium,  and 
stir  constantly  until  it  is  dissolvetl.  Evaporate  tne  solution,  at  a  tem- 
perature not  exceeding  60°  C.  (140°  F.),  to  the  consistence  of  thick 
syrup,  and  spread  it  on  plates  of  glass,  so  that,  when  dry,  the  salt  may 
he  otttained  in  scales. 

Keep  die  product  in  well-stopped  bottles,  in  a  dark  place. 

Thin,  apple-green,  trans^iareut  scales,  permanent  iu  dry  air  when  ex- 
cluded from  light,  but  turning  dark  on  exposure  to  light,  odorless,  having 
an  acidulous,  slightly  saline  taste,  and  a  slightly  acid  reaction.  Freely 
and  completely  soluble  in  water,  but  iutioluble  in  alcohol.  The  aqueous 
solution  of  the  salt  is  rendered  blue  by  test-solution  of  ferrocyauide  of 
pota:>sium,  but  does  not  yield  a  blue  precipitate  with  this  reagent,  unle^ 
it  has  been  acidulated  with  hydrochloric  acid.  ^Vhen  heated  with  solu- 
tion of  potassa  iu  excess,  a  bixiwu-red  precipitate  is  thrown  down,  and 
the  filtrate,  after  being  supersaturated  with  acetic  acid,  yields  a  white 
precipitate  with  test-solution  of  nitrate  of  silver  (difference  from  phos- 
phate). 

100  parts  of  the  salt  represent  about  11,5  parts  of  metallic  iron. 

This  salt  has  been  used  when  ferruginous  preparations  were  indicated 
in  consequence  of  the  atatemeut  of  several  Frencli  writers,  that  it  was 
the  only  preparation  that  was  readily  a-^jimilated  by  the  stomach,  and 
remarkably  well  adapted  to  those  delicate  conditions  of  the  s_\-steni  in 
which  iron  is  so  often  indicated.  \\a  ase  lias  demonstrated  the  fact  that 
it  is  a  verj-  desirable  article,  and  has  the  merit  of  being  free  from  the 
asual  inky  taste  so  common  to  the  iron  salts.     The  dose  is  5  grains. 

FeiTi  Svhearbonas.     {Precipitated  Carbonate  of  Ii-on.) 


This  is  no  longer  officinal,  and  as  it  is  so  common  a  remedy,  it  is 
deemed  advi.sable  to  retain  it  in  this  place.  It  is  prepared  bj'  decom- 
posing a  solution  of  ferrous  sulphate  with  one  of  carbonate  of  sodium ; 
after  the  precipitate  has  subsided,  it  should  be  washed  until  the  washing 
shows  entire  freedom  from  sulphates.  It  should  be  dried  at  a  low  tem- 
perature, not  above  80°  F,,  as  the  change  which  takes  place  when  tlie 
water  of  hydration  is  expelled  renders  the  earlwnate  much  less  soluble. 
It  is  to  be  observed  that  the  bright-red  color  which  some  of  the  suhcar- 
bonate  has  is  owing  to  the  heat  used  in  drying  being  too  great.     Hence> 
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the  careful  pharmaciat  will  not  purchase  any  which  is  of  this  bright 
color.  As  thus  prepared,  it  is  a  mixture  of  variable  quantities  of  oxide 
and  ferrous  carbonates.  It  is  one  of  the  most  popular  of  tlie  chalybeate 
salts.  It  has  to  a  less  extent  the  medical  properties  attributed  to  iron 
reduced  by  hydrt^u,  with  a  more  agreeable  effect  from  swallowing  it. 
it  is  not  astringent,  and  produces  little  or  no  action  upon  the  mucouB 
membranes  of  the  alimentary  canal.     Doee,  grs.  v  to  3j. 

lAqaor  Ferri  Subeulphatts,  U,  S.  P.     (xSolution  of  Subatdpkaie  of  Iron.) 
{Solution  of  Basic  Ferric  Sviphate.     MtmaePB  SolvHon.) 

An  aqueous  solution  of  basic  ferric  sulphate  [Fe^O(SOj)5  ^  719.6], 
containing  43.7  per  cent,  of  the  salt. 

8ulphat«  of  iron 

Sulphuric  acid,  e 

Nitric  acid, 

Dietilled  water,  each,  a  eufficient  quantity 

To  make  one  hundred  and  fourteen  parts  ....      114 

Mix  the  sulphuric  acid  with  11  parts  of  nitric  acid  and  50  parts  of 
distilled  water  in  a  capacious  porcelain  capsule,  and,  having  heated  the 
mixture  to  the  boiling-point,  add  the  sulpnate  of  iron  (one-fourth  of  it 
at  a  time),  stirring  after  each  addition  until  effervescence  cease?.  Should 
the  addition  of  a  few  drops  of  nitric  acid  cause  a  further  evolution  of  red 
fumes,  cautiously  add  nitric  acid  until  red  fumes  cease  to  be  evolved. 
Then  keep  the  solution  in  brisk  ebullition  until  nitrous  vapors  are  no 
longer  perceptible,  and  the  liquid  assumes  a  deep  ruby-red  tint.  Lastly, 
add  enough  distilled  water  to  make  the  solution  weigh  114  parts. 

Solution  of  subsulphate  of  iron  is  to  be  dispensed  when  solution  of 
persulphate  of  u-on  is  prescribed  by  the  phvsician. 

After  all  that  has  been  heretofore  published  on  the  preparation  of 
Monscl's  solution,  this  new  recipe  of  the  Pharmacop<ma  of  1860  com- 
i*iends  itself  to  favor  as  simple,  and  readily  practicable.  It  is  a  stronger 
Solution  than  the  solution  of  tersulphate  of  iron,  and  differs  from  it  in 
containing  an  excctw  of  the  sesquioxide,  so  that  it  is  less  irritating,  and 
produces  its  styptic  and  hemostatic  effect  without  causing  sloughing ; 
dentists  use  it  as  an  application  to  spongy  gums  and  bleeding  surfaces, 
and  to  produce  that  contraction  of  tissues  which  it  is  often  so  desirable 
to  hasten.  Perhaps  no  application  is  so  efficient  to  arrest  hemorrhage, 
or  so  useful  in  treatuig  blading  from  bone,  from  erectile  tissues,  or  from 
hemorrhoids ;  it  is  also  used  with  success  in  the  treatment  of  varices. 
It  is  used  internally  in  a  dose  of  5  to  10  drops  for  hemorrhages,  and 
where  an  astringent  is  indicated. 

On  evaporating  the  solution  to  dryness,  the  persulphate  of  iron  ia 
obtained  as  a  deliquescent  powder.  When  dried  on  plates,  it  is  difficult 
to  remove.  It  is  recommended  to  dij  it  by  artificial  heat  in  a  stove,  or, 
by  Dr.  Lawrence  Smith  (see  Amer.  Joum.  Pharm.,  1863,  page  203),  to 
concentrate  the  solution  to  the  sp.  gr.  1.60,  and  form  it  into  shallow 
plates  from  one-quarter  to  one-sixteenth  of  an  inch  in  depth,  mixed  with 
a  little  of  the  dry  salt  previously  desiccated  and  powdered,  and  place  it 
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near  escaping  steam  (as  from  a  steam-jacket)  at  a  temperature  of  76°  to 
100°  F.  TJnder  these  circumstances  he  fiuds  the  salt  to  become  dry  and 
pulverulent  with  very  little  disposition  to  deliquesce.  If  produced  Id 
this  way  it  would,  undoubtedly,  be  much  used  as  a  direct  application  in 
the  form  of  powder.  It  has  a  yellow  color,  and  forms  a  clear  solution, 
on  standing,  witli  ivater. 

It  has  been  given  internally  in  the  shape  of  pills  in  doses  of  gr,  j  to  v. 

A  dark,  reddish -brown,  almost  syrupy  liquid,  odorless  or  nearly  so, 
having  an  extremely  astringent  taste,  free  from  caustici^,  and  an  acid 
reaction.  Sp.  gr.  1.555.  It  mixes  with  water  and  alcohol  in  all  pro- 
portions, without  decomposition.  The  diluted  solution  affords  a  brown- 
red  precipitate  with  water  of  ammonia,  a  blue  one  with  t«st-solution  of 
ferrocyanide  of  potassium,  and  a  white  one,  insoluble  in  hydrochloric 
acid,  with  test-soIutioD  of  chloride  of  barium.  On  slowlv  mixing  2 
volumes  of  the  solution  with  1  volume  of  concentrated  sulphuric  acid, 
in  a  beaker,  the  mixture  sejmratcs  a  solid,  white  mass  on  standing  (dif- 
ference from  tersulphate),  ' 

On  adding  a  clear  cn-stal  of  ferroas  sulphate  to  a  cooled  mixture  of 
equal  volumes  of  concentrated  sulphuric  acid  and  a  diluted  [wrtion  of 
the  solution,  the  crystal  should  not  become  brown,  nor  should  there  be 
a  brownish-black  zone  developed  around  it  {absence  of  nitric  acid).  A 
few  drops  added  to  freshly  prepared  test-solution  of  ferricyanide  of 
potassium  should  impart  to  it  a  pure,  greenish-brown  color,  without  a 
trace  of  blue  (absence  of  ferrous  salt). 

10  gm.  of  the  solution,  when  completely  precipitated  by  excess  of 
water  of  ammonia,  yield  a  precipitate,  which,  when  washed,  dried,  and 
ignited,  should  weigh  1.938  gm. 

Fa^i  StUphas,  U.  S.  P.      [Sulpkaie  of  Iron.     FeSo,.7HjO  =  277.9.) 

(Ferroiis  Sulphate.) 

Sulphate  of  iron  should  be  kept  in  well-closed  vessels. 

Prepared  by  dissolving  iron  wire  in  diluted  sulphuric  acid.  The 
iron  aicting  on  the  aoid  liberates  its  hydrogen  one  equivalent  of  the 
metal,  replacing  two  of  hydn^u.  Thus;  Fe+HjSO,  —  FeSO^-f-H,. 
The  hydn^n  liberated  may  be  collected  for  experiment.  Green 
vitriol,  or  copperas  of  commerce,  which  is  used  in  the  arts,  is  an  im- 
pure sulphate,  containing  peroxide ;  it  is  prejiared  from  the  native  siil- 
phuret,  and  may  be  purififid  by  digestion  with  iron  and  recrystallization. 

This  is  one  of  the  cheapest  and  best  of  disinfectants,  especially  when 
mixed  with  lime,  which,  by  neutralizing  a  portion  of  the  sulphuric 
acid,  liberates  the  oxide  of  iron,  and  this,  by  its  affinity  for  additional 
oxygen,  destroys  effete  matter. 

Large,  pale  bluish-green,  monoelinic  prisms,  efflorescent  and  absorb- 
ing oxygen  on  exposure  to  air,  without  odor,  having  a  saline,  stj-ptic 
taste,  and  an  acid  reaction.  Soluble  in  1.8  parts  of  water  at  15°  C. 
(59°  F.),  and  in  0.3  part  of  boiling  water ;  insoluble  in  alcohol.  MTien 
quickly  heated,  the  cr\-stals  fuse.  When  slowly  heated  to  115°  C, 
(239°  F.),  they  fall  to  powder  and  lose  38.86  per  cent,  of  their  weight 
(water  of  crystallization).     The  aqueous  solution  of  the  salt  affords  a 
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blue  precipitate  with  test-solutioo  of  ferricyanide  of  pota^ium,  and  a 
white  jprecipitate,  insoluble  in  hydrochloric  acid,  with  test-solution  of 
chloride  of  oartum.  When  acidulated  with  sulphuric  acid,  the  solution 
should  yield  no  colored  precipitate  (copper),  aud  not  more  than  a  faint 
white  turbidity  with  hydroeulphuric  acid  (limit  of  ferric  salt). 

If  4.167  gra.  of  sulphate  of  iron  are  dissolved  in  water  acidified  with 
diluted  sulphuric  acid,  and  the  solution  treated  with  volumetric  solution 
of  bichromate  of  potassium,  uutil  a  drop  no  longer  gives  a  blue  color 
with  test-solution  of  ferricj'anide  of  potassium,  the  required  number  of 
c.c.  of  the  volumetric  solution  multiplied  by  2,  equals  the  percentage  of 
unoxidized  ferrous  sulphate  in  crystals. 

Ferri  Suhkas   Exsiecatua,   U.  S.  P.      {Dried  Sulphate   of  Iron. 

reSO..HjO=  169.9.)     {I>ried  Ferroua  SulphaU.) 

Su1phat«  of  iron,  in  coarse  powder  ,        .        A  convenient  quantity. 

Expose  the  sulphate  of  iron,  in  an  unglazed  earthen  vessel,  to  a  mod- 
erate heat,  occasionally  stirring,  until  it  has  effloresced.  Then  increase 
the  heat  to  149°  C.  (300°  F.),  and  maintain  it  at  that  temperature  until 
the  salt  ceases  to  lose  weight.  Lastly,  reduce  the  residue  to  fine  powder, 
and  keep  it  in  well-stopped  bottles. 

A  grayish-white  powder,  soluble  in  water  with  the  exception  of  a 
small  residue,  and  answering  to  the  reactions  and  tests  of  sulphate  of 
iron  (see  Ferri  Sulphas). 

100  parts  of  crystallized  sulphate  of  iron  yield  about  61  per  cent,  of 
the  dried  salt. 


Ferri  Sulphas  Prcanpibitue,  U.  S.  P.    {Predpifated  Sulphate  of  Iron. 
FeSO,.7HjO  =  277.9.)    {Precipttated  Ferrmis  Sidphak) 

{Favn  Sulphas  Granuhta,  Br.  Ph.) 

Sulphate  of  iron,  one  hundred  parts 100 

Distilled  water,  one  hundred  and  seventy  parts  ....    170 

Sulphuric  acid,  four  parte 4 

Alcohol A  sufficient  quantity. 

Dissolve  the  sulphate  of  iron  in  the  distilled  water,  previously  mixed 
with  the  sulphuric  acid,  and  filter  the  solution.  Allow  the  filtrate  to 
become  cold,  pour  it  gradually,  M'ith  constant  stirring,  into  an  equal  vol- 
ume of  alcohol,  and  set  the  mixture  aside  for  one  day  in  a  well-covered 
vessel.  Brain  the  crystalline  powder,  which  has  settled,  in  a  funnel,  wash 
it  with  alcohol  until  the  washings  cease  to  redden  blue  litmus  paper,  fold 
it  in  a  piece  of  muslin,  and  press  it  gently.  Finally,  spread  the  powder 
on  bibulous  paper,  and  dry  it  quickly  in  the  sunlight,  or  in  a  dry  room,  at 
the  ordinary  temperature,  and  keep  it  in  well-stopped  bottles. — XL  S.  P. 

Pour  the  water  on  the  iron  placed  in  a  porcelain  capsule,  add  the  sul- 
phuric acid,  and,  when  the  di^ngagemcnt  of  gas  has  nearly  ceased,  boil 
for  ten  minutes,  and  then  filter  the  solution  into  a  jar  containing  the 
spirit  stirring  the  mixture  so  that  the  salt  shall  separate  into  minute 
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granular  crystals.  Let  these,  deprived  by  decantation  of  adhering 
Liquid,  be  transferred  on  filtering  paper  to  porous  tiles,  and  dried  l^ 
exposure  to  the  al^noephere. — Br.  Ph. 

A  very  pale,  bluish^ireen,  ciystalline  powder,  efflorescent  in  dry  sir, 
but,  when  in  contact  with  moisture,  becommg  gradually  oxidized,  without 
odor,  havin);  a  saline  and  st)'ptic  taste,  and  an  acid  reaction.  Soluble  in 
1.8  parts  of  \vater  at  15°  C'.  (59°  F.),  and  in  0.3  part  of  boiling  water; 
insoluble  in  alcohol. 

It  should  respond  to  the  same  reactituis  and  tests  as  sulphate  of  iron 
(see  Feri-i  Sulphas). 

If  4.167  gm.  of  precipitated  sulphate  of  iron  are  dissolved  in  water 
acidified  with  diluted  sulphuric  acid,  and  the  solution  treated  with  vol- 
umetric solution  of  bichromate  of  potassium,  until  a  drop  no  longer  g^ves 
a  blue  color  with  testr^olution  of  ferricyanide  of  potassium,  the  required 
number  of  e.c.  of  the  volumetric  solution,  multiplied  by  2,  equids  the 
percentage  of  uuoxidized  ferrous  sulphate  in  crystals. 

The  dose  is  3  to  5  grains. 

Sulphur^  of  Iron. 

Several  sulphurefs  have  been  proposed  as  stimulating  alteratives,  and 
as  antidotes  against  the  poisonous  action  of  arsenic,  I^d,  mercury,  and 
other  metals  which  are  precipitated  by  hydroeulphuric  acid.  As  this 
latter  acid  may  be  set  free  by  the  intestinal  acids,  and  in  lai^r  quanti- 
ties has  itself  a  poisonous  action,  the  free  use  of  these  sulphurets  seems 
to  require  care, 

Ferri  sulpKurctum,  called  black  sulphuret  of  iron,  is  prepared  by 
fusing  t<^ther  iron  and  sulphur.  If  well  prepared,  it  has  a  yellowish- 
gray  or  blackish  color,  without  odor  or  taste,  and  is  wholly  soluble  in 
diluted  acids,  with  evolution  of  sulphuretted  hydrogen.  It  is  chiefly 
used  for  the  preparation  of  this  gas,  but  has  been  given  in  scrofulous 
and  chronic  skin  diseases,  in  doses  of  5  or  10  grains,  twice  a  day. 

Ferri  et  pofassii  sulphurdum,  prepared  by  fusing  together  equal  parts 
of  iron  filings  and  carbonate  of  potassium  with  ^  part  of  flowers  of  sul- 
phur, is  a  brown  mass,  of  the  odor  of  sulphuretted  hydn^n.  It  has 
been  recommended  as  an  antidote  against  arsenic,  and  also  as  a  powerful 
alterative  in  doses  of  5  grains,  and  in  larger  doses,  diluted,  in  cases  of 
poisoning ;  externally,  it  has  been  employed  as  an  addition  to  baths  in 
the  quantity  of  1  to  3  ounces. 

Syrup  of  Superphoaphate  of  Iron. 

The  salt  is  prepared  by  adding  freshly-precipitated  phosphate  of 
iron  to  saturatiop  in  a  boiling  solution  of  glacial  phosphoric  acid.  On 
concentrating  and  cooling,  it  forms  a  soft  mass,  which  is  freely  soluble 
in  water  in  all  proportions  and  free  from  inky  taste. 

The  syrup  is  mad;;  by  dissolving  5  grains  in  each  fluidraclun  of  simply 
syrup.     I)<ee,  a  fluidrachm  or  less. 


DiqitizeabyGoOt^lc 


LIQUOR    FERRI    TBRSnLPH  ATI8  .  373 

Ferri  Tannas.    (Tannate  of  Iron.)    {Ferric  limnaie.) 

AH  the  ferric  Baits  of  iroD,  unless  veiy  acid — the  scale  salts  excepted 
— are  precipitated  by  tincture  of  galls  or  tannic  acid,  the  precipitate  is 
of  a  bluish-black  color,  insoluble  in  water,  and  tasteless.  It  has  been 
highly  recommended  as  a  chalybeate,  well  adapted  to  weak  stomachs. 
The  aose  in  chlorosis  is  10  grains  and  more. 

A  syrup  has  been  propos^  containing  2J  drachms  of  citrate  of  iron, 
1  drachm  of  extract  of  galls,  to  4  ounces  of  raspberry  syrup  and  12 
ounces  of  simple  syrap.  The  dose  is  a  tablespoonful  several  times  a 
day. 

lAqaor  Ferri  Tereulphcd^,  U.  S.  P.     {Solutwn  of  Tei-avlphaU  of  Iron.) 
{SoluHon  of  Normal  Ferrie  Sulphate.) 

An  aqueous  solution  of  normal  ferric  sulpliate  [Fej(SO,)j  =  399.8], 
containing  28.7  per  cent,  of  the  salt. 

Sulphate  of  iron,  eighty  parts 80 

Sulphuric  (icid,  fifteen  parts 15 

Kitric  acid, 

Distilled  water,  each,  a  sufficient  quantity 

To  make  two  hundred  parts 200 

Mix  the  sulphuric  acid  with  1 1  parts  of  nitric  acid  and  with  50  parts 
of  distilled  water  in  a  capacious  porcelain  capsule,  and,  having  heated  the 
mixture  to  the  boiling-point,  add  the  sulphate  of  iron  (one-fourth  of  it 
at  a  time),  stirring,  after  each  addition,  until  eServescence  ceases. 
Should  the  addition  of  a  few  drops  of  nitric  acid  cause  a  further  evo- 
lution of  red  fumes,  cautiously  add  nitric  acid  until  red  fumes  cease  to 
be  evolved.  Then  continue  the  heat  mitil  the  solution  acquires  a  red- 
dish-brown color  and  is  free  from  nitrous  odor.  Lastly,  add  enough 
distilled  water  to  make  the  whole  weigh  200  parts. 

The  reaction  is  explained  by  the  formula : 

6FeSO,-|-3HjSOj-|-2HNOj  =  3(Fe,3S04)-|-2NO-|-4H,0. 

In  Monsel's  solution,  which  has  already  been  described,  the  propor- 
tions are  varied  so  as  to  secure  an  excess  of  sesquioxide,  and  a  less 
caustic  and  acid  solution. 

Solution  of  tersulphate  of  iron  is  made  officinal  chiefly  for  the  extem- 
poraneous preparation  of  the  hydrated  sesquioxide  of  iron,  and  for  use 
tn  effecting  the  formation  of  other  sesqui-solts  of  iron  by  double  decom- 
position. 

A  dark,  reddish-brown  liquid,  almost  odorleps,  having  an  acid, 
strongly  styptic  taste,  and  an  acid  reaction.  Sp.  gr.  1.320.  It  is  mis- 
cible  with  water  and  alcohol  in  all  proportions,  without  decomposition. 
The  diluted  solution  affords  a  brown-rod  precipitate  with  water  of 
ammonia,  a  blue  one  with  test-solution  of  terrocvauide  of  potassium, 
and  a  white  one,  insoluble  in  hydrochloric  acid,  with  test-solution  of 
chloride  of  barium.  On  slowly  mixing  2  volumes  of  the  solution 
with  1  volume  of  concentrated  sulphuric  acid  in  a  beaker,  the  mixture 


;vGoo»^lc 


374       UEDICINAL    PREPARATIONS    OP    TETRAD    METALS. 

does  not  separate  a  solid  white  mass  od  standiog  (dififereace  from  sub- 
suli)hate). 

Od  adding  a  clear  crystal  of  ferrous  sulphate  to  a  cooled  mixture  of 
equal  volumes  of  concentrated  sulphuric  acid  and  a  moderately  diluted 
portion  of  the  aolotion,  the  crystal  should  not  become  brown,  nor  should 
there  be  a  brownish-black  zone  developed  around  it  (absence  of  nitric 
acid).  A  few  droi»s  added  to  freshly  prepared  test-solution  of  ferri- 
cyanide  of  potassium  should  impart  to  it  a  pure,  greenish- brown  color 
without  a  trace  of  blue  (absence  of  ferrous  salt). 

10  gm.  of  the  solution,  when  completely  precipitated  by  excess  of 
water  of  ammonia,  yield  a  precipitate,  which,  when  washed,  dried,  and 
ignited,  should  weigh  1.147  gm. 

FernVaUrianaa,\J.S.P.  (Val^ianate  of  Iron.  Fej(C,HA)e='^l''.8.) 
{Ferric  Valerianate.) 

Valerianate  of  iron  should  be  preserved  in  small,  well-stopped  viala, 
in  a  cool  and  dark  place. 

This  salt  is  made  oy  decomposing  valerianate  of  sodium  by  tersulphate 
of  iron ;  it  is  prescribed  in  hysterical  affections  complicated  with  chlorosis, 
in  doses  of  a  grain  repeated  several  times  daily,  generally  in  pilular 
form. 

A  dark  tile-red,  amorphous  powder,  permanent  in  diy  air,  having  a 
faint  odor  of  valerianic  acid,  and  a  mildly  styptic  taste.  Insoluble  in 
cold  water,  but  readily  soluble  in  alcohol.  Boiling  water  decomposes  it, 
setting  free  the  valerianic  acid  and  leaving  ferric  hydrate.  When  slowly 
heated,  the  salt  parts  with  its  acid  without  fusing,  but,  when  rapidly 
heate<l,  it  fuses  and  gives  off  inflamniable  vapors  having  the  odor  of 
butyric  acid.  On  ignition,  ferric  oxide  remains.  Miner^  acids  decora- 
pose  the  valerianate,  forming  the  respective  ferric  salts  and  liberating 
valerianic  acid, 

Ferrum  Dialysalum.     (Liquor  Ferri  IHalyaati.)    {Dialyaed  Iron.) 

Dialyscd  iron  is  made  by  adding  freshly-precipitated  ferric  oxide  to 
solution  ferric  chloride  to  saturation,  putting  the  liquid  thus  formed  into 
a  dialysator  of  hog's  bladder  or  parchment,  and  suspending  this  in  water. 
The  water  must  be  renewed  frequently  until  it  no  longer  shows  an  acid 
reaction.  When  dialysis  is  completed,  it  is  diluted  with  distilled  water 
till  100  grains  of  it  evaporated  at  a  temperature  not  exceeding  212°  F. 
yields  a  residue  of  5  grains.  This  operation  requires  from  8  to  12  days, 
but  if  allowed  to  proceed  too  long  it  is  apt  to  gelatinize. 

As  thus  prepared  dialysed  iron  is  a  dark  reddish-brown  liquid,  having 
but  a  slight  acid  reaction,  and  very  little  ferruginous  taste ;  specific  gravity 
about  1.04,  It  is  evidently  an  oxychloride  of  iron  containing  variable 
quantities  of  FejCl,  and  Fe^Oj,  Six  samples  examined  by  H.  Trimble 
snowed  a  composition  between  FejClj,llFejOj  and  Fe,Cl5.31Fe,(),. 
While  Graham  speaks  of  such  a  solution  containing  Fe,C1^.95Fe,Oj. 
Such  a  basic  solution,  however,  very  soon  gelatinizes. 

There  has  been  considerable  difference  ot  opinion  expressed  r^ardii^ 
the  virtues  of  dialysed  iron.  Certain  practitioners  declare  that  it 
most  theoretically  be  r^arded  as  inert  or  a  very  feeble  preparation  of 
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iron ;  others  claim  for  it  special  merit  od  aixount  of  its  pleasantnefs, 
Dot  acting  on  the  teeth,  nor  causiug  constipatioo,  ai:d  claim  for  it  all  the 
tonic  effects  of  iron.  It  has  been  recommended  as  an  antidote  in  arsenical 
poisonins,  and  has  been  used  in  at  least  one  recorded  case  successfully. 
When  administered  as  an  antidote  it  should  be  followed  with  a  dose  of 
sodium  chloride  to  insure  the  formation  of  ferric  hydrate.  It  is  best 
administered  on  sugar  or  in  some  simple  solution,  such  as  distilled  water, 
glycerine,  or  syrup.     Dose  is  from  10  to  40Ttt. 


Ferrum  Reductum,  U,  S.  P.     {Ferri  Pulvis.)     {Iron  by  Hydrogen. 

Quevenne's  Iron.) 

Reduced  Iron.     {Ferrum  RedaUum,  Pharm.,  1870.) 

Prepared  by  passing  a  stream  of  hydrogen  over  the  washed  and  cal- 
cined subcarbonate  (dry  se^uioxide)  contained  in  a  wrought-iron  reduc- 
tion tube  of  four  inches  in  diameter  heated  to  low  redness,  continuing 
the  flow  of  hydrogen  till  vapor  of  water  is  no  longer  given  off  and  till 
the  reduction  tube  has  cooled  ;  the  oxygen  of  the  oxide  combines  with 
hydrt^en,  forming  water,  and  leaves  the  metal  in  soft  masses  of  impal- 
pable iron,  which,  on  trituration  and  sifting,  yield  the  Quecenn^s  iron 
of  commerce. 

A  verj'  fine,  grayish-black,  lustreless  powder,  permanent  in  dry  air, 
without  odor  or  taste,  and  insoluble  in  water  or  alcohol.  flTien  ignited 
in  contact  with  air,  it  is  converted  into  feme  oxide.  ^Vhen  treated  with 
dilute  sulphuric  acid,  it  causes  the  evolution  of  nearly  odorless  hydrogen 
gas ;  and  on  being  warmed,  it  is  dissolved  without  leaving  a  residue. 

If  1  gm.  of  reduced  iron  be  digested  with  3.5  gm.  of  iodine,  2.5  gm. 
of  iodide  of  potassium,  and  50  c.c.  of  distilled  water  for  two  hours,  the 
resulting  filtrate  should  liave  a  green  color,  and  .'should  not  be  rendered 
blue  by  gelatinized  starch  (presence  of  at  least  80  per  cent,  of  metallic 
iron). 

It  oxidizes  when  exposed  to  damp  air,  and  should  be  kept  in  closely- 
stopped  bottles.  It  is  usually  contaminated  with  a  little  carburet,  black 
oxide,  and  occasionally  sulphuret  of  iron.  These  impurities  give  it  a 
dull  black  color.  When  well  prepared,  it  will  burn  on  the  application 
of  a  lighted  taper;  and  a  small  ijoition  of  it,  struck  on  an  anvil  viith  a 
hammer,  forms  a  scale  having  a  brilliant  metallic  lustre. 

Reduced  iron  possesses  in  a  high  degree  the  pro[)crty  of  restoring  to 
the  blood  this  essential  ingredient,  when  it  is  deficient.  From  its  extreme 
fineness,  it  is  readily  soluble  in  the  stomach,  and  the  chief  objection  to  its 
use  is  that  occasionally  it  produces  eructations  of  hydn^en  ;  or,  if  it 
contains  sulphuret  or  carburet  of  iron,  sulphuretted  or  carburetted 
hydrt^n  is  evolved. 

This,  like  other  iron  preparations,  is  apt  to  produce  astringent  effects, 
though  less  so  than  the  persalts ;  hence  the  occasional  use  of  mild  purga- 
tives during  its  administration.  It  also  blackens  the  stools.  It  is  usually 
given  in  the  dose  of  1  or  2  grains  three  times  a  day.  Given  in  lozenges, 
made  with  chocolate,  its  taste  is  pretty  well  disguised.  In  pills  it  is 
either  combined  with  the  tonic  extracts  or  given  alone. 
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6th  Group  of  Tetrads.  Manganese. 
Manganum,  (Manganese.  Mn  =^  54.) 
This  metal  strongly  resembles  iron  in  its  chemical  as  well  as  its  thera- 
peutical properties.  It  forms  several  oxides.  Tlie  protoxide,  however, 
IB  the  one  which  enters  into  most  of  the  medicinal  salt^ ;  these  are  either 
roae-colored  or  colorless.  The  salts  are  not  incompatible  with  v^etable 
astringents,  and  tliis,  in  a  pharmaceutical  point  of  view,  is  their  chief 
merit. 

Testa  for  Manganese. — Manganese   is  realized   by  the   following 


Sulphuretted  hydn^n  produces  in  alkaline  and  sulphuret  of  ammo- 
nium, in  neutral  solutions,  a  flesli -colored  precipitate  of  MnS,  turning  to 
brown  in  contact  with  air,  soluble  in  acids. 

Alkalies  cause  a  whitish  precipitate  of  MoO,HjO;  carbonates  of  the 
alkalies  a  similar  precipitate  of  Mn,CXI}j.  By  exposure  to  the  air,  they 
are  partly  oxidized,  and  turn  brown. 

Oirbooate  of  sodium,  fused  with  compounds  of  manganese  tn  the 
outer  flame  before  the  blowpipe,  assumes  from  KaO,MnO,,  agreen  color, 
turning  to  a  turbid  blue  green  after  cooling. 

Preparations  of  Manganese. 

Mangani  aceCai,  Mn(C,H,0,)|.     DiaHotTint;  carbonate  in  acetic  add. 

Mangani  carbonas,  MnCO.-f-H^.     Whitish  iimoluble  powder. 
'*'  li  ciiioriditm,  MnCl,.     Milder  than  sulphate. 


Mangani  hypophosphltiB  eynipuB.     Dose,  5bb,  conlainB  2J  gra.  of  salt. 
Mangani  iodidi  avrupiis.     Contains  ^  to  f^,  dose  nj^x. 
Hangani  lactaa,  &In(C,H,O|),I0H,O.     Boee-cobred  crvstala. 


Mangani  oiidum  nigruiD,  MoO,     Native  impure  mineral. 

Mangani  phoephas,  Mn,HPO4+4H,0.     Dose,  gr.  i  to  v. 

Mun^ni  pbnephatis  svrupus,     Gr.  v  to  {^.     Dose,  1^. 

Mangani  eC  ferri  iodiifi  ayrupiis.     Same  strength  as  ferri  iodidi  syrupus. 

Hangani  sulphas,  MnSO,4H,0.     Pale  roHe-colorcd  crystals. 

Potassii  permanganas,  K,Mn,0|.     Purple  crystals. 

Mangani  Acetas.     Mn(C,HjOj),. 

By  dissolving  the  carbonate  in  acetic  acid  and  evaporating,  colorless 
or  roee-oolored  prisms  are  obtained,  which  are  permanent  in  the  mr, 
have  an  astringent  metallic  taste,  and  are  soluble  in  alcohol,  and  in  Zi 
parts  of  water.  It  is  considered  one  of  the  mildest  medicinal  salts  of 
manganese,  and  is  given  in  a  dose  of  5  grains. 

Mangani  Carionas.   {Oarbonaie  of  Manganese.    MnCO,-f-H,0=132.) 

This  is  made  by  precipitating  sulphate  with  a  carbonated  alkali,  or 
directly  from  the  native  black  oxide,  as  follows : — 

Take  of  black  oxide  of  manganese  tbj,  in  powder,  put  it  in  a  porce- 
lain dish  on  a  suid-bath  or  other  source  of  heat ;  pour  on  it  muriatic 
acid  Oij,  and  stir  well.  Chlorine  is  evolved,  which  makes  it  necessary 
to  operate  in  the  open  air  or  under  a  chimney.  Muriatic  acid  should 
be  added  until  it  is  nearly  dissolved.  To  get  rid  of  free  muriatic  acid 
and  sesquichloride  of  iron,  beat  aud  add  a  smalt  quantity  of  nitric  acid 
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and  then  add  carbonate  of  sodium,  boiling,  after  each  addition,  as  long 
as  the  carbonate  precipitated  b  contaminated  with  iron,  or  until  a  por- 
tion of  the  solution  tested  with  vellow  prussiate  of  potassium  does  not 
produce  a  blue  color.  The  Bolution  of  chloride  of  manganese,  being 
now  separated  from  the  oxide  of  iron  by  filtration,  will  furnish,  on  the 
addition  of  an  excess  of  carbonate  of  eodium,  a  bulky  white  precipi- 
tate, which,  being  washed  in  cold,  previously  boiled  water  and  dried, 
constitutes  carbonate  of  inanganese. 

It  is  a  white  or  pale  rose-colored  powder,  insoluble  in  water,  and 
liable  to  pass  into  a  higher  state  of  oxidation;  it  may  be  given  in 
powder,  dose  gr.  v,  or  in  the  form  of  saccharine  powder,  or  nude  into 
a  mass  with  honey. 

Mangani  Chloridvm.  (Chloride  of  Mangmese.  MnCl,+2H,0^  160.8.) 
The  residuary  liquid  obtidned  in  preparing  chlorine,  by  dissolving 
binoxide  of  manganese  in  hydrochloric  acid,  consists  of  chloride  of 
manganese  contaminated  with  sesquicbloride  of  iron ;  to  free  it  of  this, 
add  Rome  nitric  acid  and  boil  to  expel  the  excess  of  the  acid,  and  then 
boil  with  a  magma  of  carbonate  of  manganese,  which  precipitates  the 
whole  of  the  iron  of  salt. 

It  crystallizes  in  thick  tables  of  a  rose  color,  soluble  in  water  and 
alcohol ;  its  medical  properties  are  little  known,  but  probably  bear  rela- 
tion to  those  of  the  sulpnate,  similar  to  that  of  the  corresponding  salts 
of  iron.     Its  dose  is  5  grains. 

8t/mp  of  HypopKosif^ate  of  Manganese. 

Take  of  Sulphate  of  manganese 240  grains. 

Hvpophosphite  of  calcium         ....  160       " 

Water Sufficient 

"    Bugiu: Kiij- 

Orange-flower  water fS^*' 

Dissolve  the  hypophosphite  and  sulphate  in  separate  portions  of  water 
and  mix ;  then  w^  the  precipitate,  evaporate  the  filtrate  to  one  pint, 
dL-Bolve  in  this  the  sugar  by  the  aid  of  heat,  and  add  the  orange-flower 
water.  Dose,  a  tablespoomul,  containing  2^  grains  of  hypophosphite 
of  manganese. 

Sipvp  of  Iodide  of  Manganese, 

Take  of  Bnlphate  of  manganese  .       .       .      '.       .       .  Zij. 

Iodide  of  potaaaium Sy,  3iij. 

Sugar Satij. 

Water, 

Syrup,  of  each Sufficient. 

Dissolve  the  sulphate  and  iodide  each  in  f  5iij  of  cold  water,  to  which 
f  oij  of  syrup  have  been  added,  mix  them  in  a  giaas-stoppered  bottle, 
and,  after  the  crystals  of  sulphate  of  potassium  cease  to  precipitate, 
throw  the  solution  on  a  filter  of  fine  muslin,  and  allow  it  tn  pa.s8  into  a 
pint  bottle  containing  the  sugar ;  add  sufficient  water  to  the  filter  to 
bring  np  the  measure  of  the  resulting  syrup  to  exactly  a  pint.  This  con- 
tains about  cy  of  the  iodide  to  each  f^.     liose,  b^x.     {Procter's  Process.) 
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Process  of  J.  Oreuxe, 

Take  of  Iodine 1  troyounce. 

Iron  filingB 360  grains. 

Peroxide  of  manganese,  washed  2  troyouncee. 

Warm  water q.  s.  or  6  fluidouoces. 

Sulphite  of  sodium  .  2  or  3  graina. 

Granulated  sugar        ....  9  Iroyounces. 

Pour  the  water  and  the  iron  filings  into  a  gla«B  matrass ;  add  the 
iodine  in  the  usual  maimer  for  making  iodide  of  iron ;  when  this  ia 
completed  place  the  matrass  on  a  sand-  or  water-bath,  and  add  the  per- 
oxide of  manganese  by  Bioall  portions,  a.'^  long  as  a  new  addition  causes 
the  liquid  to  assume  a  deep-red  color,  becoming  light-brown  by  agita- 
tion, and  bring  slowly  to  ebullition.  The  liquid  is  then  of  a  light- 
brown  color,  due  to  some  free  iodine,  but  contoins  no  trace  of  iron,  as 
may  be  ascertained  by  means  of  tiucture  of  nutgalls.  Dissolve  the 
sulphite  of  soda  in  a  drachm  of  water,  add  it  drop  by  drop  to  the  liquid 
till  it  is  dissolved,  filter,  wash  the  precipitate  well,  evaporate  to  5  fiuid- 
ounces,  and  dissolve  in  it  the  sugar,  so  as  to  obtain  10  fluidounoes  of 
syrup. 

The  syrup  of  iodide  of  manganese  thus  obtmned  is  almost  free  from 
color,  presenting  only  the  characteristic  light  rosy  tint  of  manganese 
salts.  Its  taste  is  saline  and  not  unpleasant.  The  strength  of  it  is  the 
same  as  that  of  the  officinal  syrup  of  iodide  of  iron,  that  is,  about  7.33 
grains  of  the  salt  to  the  fluidraohni. 

The  following  equation  may  explain  tlie  chemical  reaction : 

3MnO, + 4Fe + 31  =  3MnI + 2Fe,0j. 

But  it  is  in  reality  more  complicated  than  that.  When  peroxide  of 
manganese  is  added  to  iodide  of  iron,  some  iodide  of  manganese  is 
formed,  some  iodine  set  free,  and  some  sesquioxide  of  iron  formed,  as 
this  equation  shows : 

4FeH-3MnO,  =  3MnI-H2Fe,0,+I. 

The  liberated  iodine  combines  then  with  the  excess  of  metallic  iron, 
forming  more  iodide  of  iron,  which  is  again  decomposed  in  the  same 
manner  by  the  peroxide  of  manganese,  and  so  on  ad  infinitum.  This 
also  explains  the  presence  to  the  end  of  a  slight  quantity  of  free  iodine; 
this  quantity,  however,-  is  small,  as  it  requires  hardly  a  grain  of  the 
sulphite  to  discolor  it.     {The  Physician  and  Pharmacist,  F^b.,  1872.) 

Syrup  of  Iodide  of  Iron  and  Manganese.     (Procter.) 
This  preparation  nearly  represents  the  officinal  solution  of  iodide  of 
iron,  and  is  used  for  the  same  purposes,  and  in  the  same  doses. 

Talce  of  Iodide  of  potassium 1000  grains. 

Protoaulphate  of  iron        .        .  """ 

ProtoBulphate  of  manganese     . 
Iron  filings,  free  from  rust 
White  sugar,  in  coarse  powder 
Distilled  and  boiled  water 
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Triturate  the  sulphates  aud  the  iodide  separately  to  powder,  mix  tliera 
with  the  iroD  filings,  add  J  fluidounce  of  distilled  water,  and  triturate  to 
a  uniform  paste.  After  standing  a  few  minutes,  again  add  }  fluidounce 
of  distilled  water,  triturate,  and  allow  it  to  rest  fifteen  minutes.  A  third 
addition  of  water  should  now  be  made  and  mixed.  The  sugar  should 
then  be  introdueed  into  a  bottle  eapahle  of  holding  a  little  more  than 
12  fluidounces,  and  a  small  funnel,  prepared  with  a  moistened  filter, 
inserted  into  its.  mouth.  The  magma  of  salts  should  then  be  earefuUy 
removed  from  the  mortar  to  the  niter,  and  when  the  dense  solution  has 
drained  through,  distilled  or  boiled  water  should  be  carefully  poured  on 
in  small  portions,  until  the  solution  of  the  iodides  is  displaced  and 
washed  from  the  magma  of  crj-sfals  of  sulphate  of  potassium.  Finally, 
finish  the  measure  of  12  ounces  by  adding  boiled  water,  and  agitate  the 
bottle  until  the  sugar  is  dissolved.  The  solution  of  the  sugar  may  be 
facilitated,  when  desirable,  by  standing  the  bottle  in  warm  water  for  a 
time,  and  then  agitating. 

Each  fluidounce  of  this  s)'rup  contains  50  grains  of  the  mixed  anhy- 
drous iodides  in  the  proportion  of  3  parts  of  iodide  of  iron  to  1  part  of 
iodide  of  manganese,  and  the  dose  is  from  10  drops  to  ^  fiuidracnm. 

For  papers  on  the  preparations  of  manganese  and  iron,  including  effer- 
vescing powders,  lozenges,  pills,  chocokte,  and  syrup,  see  Ajnerican 
Journal  of  Phamuu^,  vol.  xxv.,  p.  174 ;  also,  vol.  xxii.,  p.  297. 

Mangani  Laetaa.     irn(C,H.Os)jlOH,0+. 

Prepared  by  dissolving  carbonate  of  manganese  in  lactic  acid,  and 
evaporating ;  it  crystallizes  in  four-sided  prisms  of  a  Mle-rose  color,  is 
efBorescent,  and  dissolves  in  12  parts  of  cold  water.  It  has  been  used, 
together  with  lactate  of  iron,  in  doses  of  1  grain,  in  chlorosis. 

Mangani  Oxidum  Nigrum,  U.  S,  P.     {Black  Oxide  of  Manganese.) 

Xative,  crude  binoxide  of  manganese,  containing  at  least  60  per  cent, 
of  the  pure  oxide  (MnOj  ^  86).  This  oxide  is  the  source  from  whence 
all  the  preparations  of  manganese  are  derived. 

A  heavy,  grayish-black,  more  or  less  gritty  powder,  permanent  in  the 
air,  odorless  and  tasteless,  and  insoluble  in  water  or  alcohol.  At  a  red 
heat  the  oxide  gives  off  oxygen  gas ;  and,  if  heated  with  hydrochloric 
acid,  it  causes  the  evolution  of  chlorine  gas.  On  intimately  mixing  1 
part  of  the  oxide  with  1  part  of  hydrate  of  potassium  and  1  part  of 
chlorate  of  potassium,  introducing  the  mass  into  a  crucible,  moistening 
with  water,  drying,  and  igniting,  a  dark  fuse  is  obtained,  which  yields 
a  green  solution  with  water,  changing  to  purplish-red  on  boiling  or  on 
adding  diluted  sulphuric  acid. 

If  5  gm.  of  the  finely-powdered  oxide  be  digested  with  15  gm.  of 
water  and  21  gm,  of  hydrochloric  acid,  then  45  gm.  of  ferrous  sulphate 
be  added,  and  the  mixture  heated  to  boiling,  the  cooled  filtrate  should 
not  acquire  a  blue  color  on  the  addition  of  test-solution  of  ferricyanide 
of  potassium  (presence  of  at  least  66  per  cent,  of  pure  manganese 
dioxide). 
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PhoaphcOe  of  3IanganeM.  MnHPO^+HjO. 
This  salt  is  prepared  by  mixing  solutions  of  sulphate  of  manganese, 
4  parts,  and  phosphate  of  sodium,  5  parts,  washing  tiie  precipitated 
phosphate  till  the  sulphate  of  sodium  is  completely  removea,  and  dry- 
ing at  a  moderate  heat.  It  is  a  white,  nearly  insoluble  powder,  and 
may  be  made  into  pills  or  lozenges,  and  given  in  a  dose  of  from  1  to  5 
grains. 


%rup  of  Phosphate  of  Manganese.    (Wi^and'a. 
Take  of  Sulphate  of  man^neee, 
Phosphate  of  sodium 
Muri&tic  acid 
Water,  q.a.  to  make 
Sugar,  q.fl.  to  make,  with  the  foregoing 


in  crystals  5iBS,  gr.  xvij, 

5ibe,  orq.8. 


f3iv 
fSvij. 
fjsiiaa 


Dissolve  the  salts  separately,  each  in  ^  pint  of  water,  and  add  the 
solution  of  phosphate  of  sodium  to  the  solution  of  sulphate  of  man- 
ganese, as  long  as  it  produces  a  precipitate,  which  wash  with  cold  water, 
and  dissolve  by  means  of  tlie  muriatic  acid ;  dilute  tilt  it  measures  7 
fluidounces,  then  add  10  troyounces  of  sugar,  or  sufficient  to  make  up 
die  bulk  of  12J  fluidotmces.     Each  f^j  contains  5  grains  of  the  salt. 

Mangani  StUpkas,  U.  8,  P.     (Sulphate  of  Manganese. 
MnS0^.4HjO  =  222.) 

Sulphate  of  manganese  should  be  kept  in  well-stopped  bottles. 

This  salt  may  be  prepared  as  follows: — 

Mix  in  a  sand  crucible  the  black  oxide  of  maoganese  with  sulphuric 
acid  until  of  a  thick,  pasty  consistence.  Cover  with  a  smaller  crudble 
and  expose  the  mixture  to  a  red  heat  for  half  an  hour.  At  the  end  of 
this  interval,  remove  the  crucible  from  the  fire,  and  when  cool  reduce 
the  dark-brown  mass  to  a  coarse  powder.  Introduce  this  into  a  cruci- 
ble, and  saturate  as  before  wiOi  sulphuric  acid.  Again  apply  heat  and 
continue  it  till  white  vapors  cease  to  be  expelled.  The  mass  remaining 
contains  the  sulphate,  which  may  be  obtained  impure  by  solution  and 
evaporation.  To  purify  this  from  iron,  the  following  directions  are 
given :  The  filtered  solution  is  to  be  heated  in  a  porcelain  capsule  with 
a  small  quanti^  of  nitric  acid,  and  when  nearly  boiling,  drop  into  it 
carbonate  of  manganese  in  small  portions  at  a  time  until  all  the  iron 
shall  have  been  precipitated  and  the  liquid  changes  from  a  dark-red  to 
a  pale-rose  tint.  Now  evapomte  and  crj-stallize.  Some  processes 
recommend  the  heating  of  black  oxide  with  carbon  previous  to  adding 
the  sulphuric  acid,  others  direct  the  addition  of  tlie  moist  carbonate  to 
diluted  sulphuric  acid. 

These  crystals  are  of  a  pale-rose  color,  containing  when  formed  be- 
low 42°  F.  7  Aq,  between  42°  and  68°  5  Aq,  and  between  68"  and  86° 
4HjO ;  they  have  a  styptic  taste,  are  freely  soluble  in  water,  and  may 
be  given  as  a  tonic  in  a  dose  of  gr.  v ;  as  a  diolagogue  cathartic,  5j  to 
5ij  IS  required. 

Colorless,  or  pale  rose-colored,  transparent ;  right-rhombic  prisms, 
crystallized  at  a  temperature  between  20°  and  30°  C.  (68°  and  86°  ¥.), 
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slightly  effloresoeDt  in  dry  air,  odorless,  havine  a  slightly  bitter  and 
astriageut  taste,  and  a  faintly  acid  reaction.  Soluble  in  0.8  part  of 
water  at  15°  C.  (59°  F.),  and  in  1  part  of  boiling  water ;  insoluble  in 
alcohol.  The  aqueous  solution  of  the  salt  yields,  with  sulphide  of  am- 
monium, a  flesh-colored  precipitate  completely  soluble  in  moderately 
diluted  acetic  acid  (absence  of  zinc) ;  with  test-solution  of  ferrocyanide 
of  potassium  it  affords  a  reddish- white  precipitate,  and  a  brown  one  with 
test-solution  of  ferricj'anide  of  potassium.  Test-6olution  of  chloride  of 
barium  produces  a  white  precipitate  insoluble  in  hydrochloric  acid. 

The  atjueoiis  solution  of  the  salt  should  not  l)e  affected  by  solution  of 
tannic  acid  (absence  of  iron).  When  slightly  acidulated  with  hydro- 
chloric acid,  it  should  remain  unaffected  by  hydrosulphuric  acid  (alienee 
of  copper).  If  till  the  manganese  be  precipitated  from  the  aqueous 
solution  by  sulphide  of  ammonium,  and  the  filtrate  be  evaporated,  not 
more  than  a  trace  of  Hxed  residue  should  remtun  on  gentle  ignition 
(limit  of  alkalies  or  magnesia). 

Potaasii  Pennanganas,  U.  S.  P.     {Permanganate  of  Potassium.     Chor- 
mekon  Mineral.     KjMn,Og  ^  314.) 

Permanganate  of  potassium  should  be  kept  in  well-stopped  bottles, 
and  should  not  be  triturated  nor  combined  in  solution  with  organic  or 
readily  oxidizable  substances. 

This  salt,  which  is  sometimes  called  hypermanganaie  of  potmmum, 
may  be  made  by  mixing  equal  parte  of  vety  finely-powdered  deutoxide 
of  manganese  and  chlorate  of  potassium  with  rather  more  than  an  equal 
part  of  caustic  iK>tassa,  dissolving  in  a  little  water,  evaporating  to  dry- 
ness, and  exposmg  to  a  temperature  just  short  of  redness.  The  mass, 
on  treatment  with  hot  water,  yields  a  deej)-purple  solution  of  this  salt, 
which  on  evaporation  crystallizes,  or,  if  evaporated  to  dryness,  the  salt 
is  obtained  as  a  tlark-green  powder. 

The  uses  of  this  preparation  are,  internally  as  a  remedy  in  dialxjtes, 
dose  3  grains  three  times  a  day,  gradually  increased,  and  externally  bs 
a  caustic  and  "deodorizer"  in  treating  foul  ulcers.  It  b  applied  in 
powder,  dusted  on  to  the  part,  or  in  solution,  from  1  to  10  grains  to  the 
ounce.  For  the  remarkable  relations  of  this  salt  to  ozone,  and  its  uses 
as  a  deodorizer,  see  p^e  172. 

It  is  extensively  used  in  analytical  work  for  the  estimation  of  acids, 
bleaching  compounds,  ete, 

Deej)  purple- violet,  or  nearly  black,  needle-shaped,  rhombic  prisms, 
of  a  metallic  lu.stre,  permanent  in  the  air,  odorless,  having  a  sweet,  after- 
ward disagreeable,  astringent  taste,  and  a  neutral  reaction.  Soluble, 
with  the  exemption  of  a  scanty  brown  residue,  in  20  parts  of  water  at 
15"  C.  (59°  F.),  and  in  3  parts  of  boiling  water.  It  is  decomposed  by 
alcohol.  Wheu  heated  to  redness,  tlie  salt  gives  off  oxygen,  and  leaves 
a  black  residue  of  an  alkaline  reaction.  A  veiy  dilute  solution  of  the 
salt  has  a  rose  color  without  a  tinge  of  green.  This  color  is  destroyed 
by  the  addition  of  oxalic  acid,  or  of  many  other  organic  or  readily- 
oxidizablc  sulistances,  with  the  formation  of  a  brown  precipitate,  soluble 
in  diluted  sulphuric  acid,  forming  a  colorless  liquid. 
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If  a  solution  of  the  salt  be  muxed  with  enough  oxalic  and  diluted 
sulphuric  acid  to  produce  a  clear,  colorless  liquid,  and  a  portion  of  this 
be  poured  upon  a  cold  solution  of  ferrous  sulphate  in  sulphuric  acid,  no 
brown  or  biackiah-brown  zone  should  make  its  appearance  at  the  line 
of  contact  of  the  two  liquids  (absence  of  nitrate),  jlnother  portion  of 
the  decolorized  liquid  should  yield  no  permanent  precipitate  or  cloudi- 
ness on  the  addition  of  a  few  drops  of  test-solution  of  nitrate  of  silver 
(cUoride).  On  boiling  an  aqueous  solution  of  the  salt  with  an  excess 
of  ammonia,  until  all  the  manganese  is  precipitated  as  hydrated  oxide, 
the  colorless  filtrate,  acidulated  with  nitric  acia,  should  yield  no  precipi- 
tate, or,  at  most,  only  a  faint  cloudiness,  with  test-solution  of  nitrate  of 
barium  (limit  of  sulphato). 

If  0,785  gm.  of  the  salt  be  dissolved  in  50  c.c.  of  boiling  distilled 
water  and  5  cc.  of  sulphuric  acid  be  cautiously  added,  the  solution  so 
formed  should  require  for  complete  decoloration  not  less  than  24.7  c.c, 
of  the  volumetric  solution  of  oxalic  acid  (corresponding  to  at  least  98.8 
per  cent,  of  pure  permanganate  of  potassium). 

7th  Group  op  Tetrads.    Preparations  of  Nickel  asd  Cobalt. 

ATcco^um.     {Nickel,     Ni  ^  68.) 


This  metal  is  obtained  from  an  ore  of  arsenic  found  in  Westphalia, 
It  is  fixed  in  the  fire,  and  is  hence  left  behind  after  the  distillation  of 
arsenic,  and  when  purified  is  found  in  commerce  as  a  white,  hard,  mag- 
netic metal,  caiMible  of  taking  a  veiy  high  lustre.  Sp.  gr,  8,82.  It  is 
not  oxidize!  by  the  air,  and  is  little  attacked  by  acids,  excei)t  in  the 
presence  of  nitric  acid,  which  dissolves  it  freely.  It  forms  two  oxides, 
a  protoxide  and  sesquioxide,  the  medicinal  sulphate  being  a  protosalt ; 
alt  the  protosalts  are  of  a  green  color. 

Nickel  is  rew^ized  by  the  following  tests:  Caustic  alkalies  give 
a  pale  apple-green  precipitate,  insoluble  in  excess,  but  soluble  in  a 
solution  oi  carbonate  of  ammonium,  yielding  a  greenish-blue  liquid. 
Ammonia  gives  a  similar  precipitate,  soluble  in  excess,  and  yielding  a 
deep  purplish -blue  solution.  Ferrocyanide  of  potassium  gives  a  green- 
ish-white precipitate.  Suljihuretted  hydrogen  occasions  uo  cliange  in 
solutions  of  nickel  coutaining  free  miueral  acids,  but  in  alkaline  solu- 
tions gives  a  black  precipitate. 

Niccoli  Sulphas.     {Sulphate  of  Niel-el.     NiSO.-H7H,0  =  280.) 

This  salt  is  formed  by  dissolving  carlH)nate  or  oxide  of  nickel  in 
dilute  sulphuric  acid,  and  gently  concentrating  by  evaporation  so  that 
cn'stals  may  form. 

It  is  in  emerald-green  prismatic  cr^'stals,  efflorescent,  soluble  in  3 
parts  of  cold  water,  insoluble  in  alcohol  and  ether.  It  has  a  sweet, 
astringent  taste,  composition  Ki,SO,+7Aq;  crj-stallized  at  a  higher 
temperature,  it  contains  onlv  6Aq. 

Thb  salt  is  used  as  a  tonic.  Prof.  Simjirmn  employed  it  successfully 
in  a  ca.«e  of  obstinate  periodic  headache.  Tlio  dose  is  from  J  grain  to  1 
grain,  three  times  a  day,  given  in  the  form  of  pill  or  simple  solution. 
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OobaU.    Co  =  58.9. 

This  metal  is  found,  like  the  foregoing,  in  ores  of  arsenic,  and  the 
crude  mineral  sold  as  flystone  by  druggists  appears  to  be  an  ore  con- 
taining cobalt  and  arsenic.  The  metal  itself  is  white,  brittle,  strongly 
magnetic,  unchanged  in  the  air,  feebly  acted  on  by  dilute  hydrochloric 
and  sulphuric  acids. 

Solutions  of  the  salts  of  cobalt  are  recognized  as  follows :  Solution 
of  ammonia  g^ves  a  blue  precipitate,  slightly  soluble  in  excess,  with  a 
brownish-red  color.  Solution  of  potassa,  a  blue  precipitate,  turning  to 
violet  and  red  when  the  liquor  is  heated.  Sulphuretted  hydrogen  pro- 
duces no  change  in  acid  solutions,  but  with  ammonia  gives  a  black  pre- 
cipitate ;  melted  with  borax  before  the  blowpipe,  it  gives  a  bead  of 
magDificent  blue  color. 

Protoxide  of  OobaU.    CoO  =  74.9. 

This  is  the  only  compound  used  in  medicine;  it  is  a  powder  of  an 
a8h^;ray  color,  and  has  been  employed  as  a  remedy  in  rheumatism.  It 
is  formed  by  precipitation  from  the  nitmte  or  chloride  with  carbonate 
of  sodium,  washing  and  igniting.  Its  chief  use,  however,  is  in  the 
arts,  in  forming  beautiful  blue  colors  in  glass  and  enamels.  Its  dose 
as  an  emetic  is  10  grains ;  as  an  alterative,  much  less. 


CHAPTER    VI. 

PENTAD  METALS. 

IsT  Group.    Preparations  op  Arsenic. 

Argenium.     (Arsenic.     As  =  74.9.) 

THIS  metal,  which  is  the  base  of  a  large  number  of  very  important 
preparations,  exists  in  ores  combined  with  nickel  and  cobalt,  from 
which  it  is  separated  as  arsenious  acid  by  roasting,  the  arsenic  being  much 
more  volatile.  In  its  pure  state  arsenic  is  brittle  and  granular,  steel- 
colored,  but  usually  dull  and  blackish  on  the  surface.  Sp.  gr.  5  to  5.96. 
When  heated  it  sublimes,  giving  off  a  garlicky  odor,  and  if  exposed  to 
the  air  while  in  state  of  vapor  it  absorbs  oxygen  and  changes  into 
arsenious  acid,  ASjOj.  It  forms  a  higher  oxide  AsjOj ;  and  combines 
readily  with  sulphur. 

Testing  for  arsenic  requires  great  care,  although  the  most  minute 
traces  of  it  can  be  distinguished.  It  is  very  ill-advisecl  for  any  but  those 
whose  education  has  been  specially  directed  thereto,  to  undertake  such 
examinations  in  important  cases,  as  there  are  many  precautions  neces- 
sary to  secure  an  accurate  and  definite  result. 
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The  following  are  the  most  important  reactiona : —         , 

Tents  for  Araenhua  AeUl. — Xitrate  of  silver  pi-odiices  a  yellow  pre- 
(npttate,  soluble  in  nitric  aeid  and  ammonia ;  sulphate  of  copper  causes 
a  yellowish-green  precipitate ;  alicaline  arsenites  with  an  excess  of  alkali, 
throw  down,  when  boiled  with  a  few  drops  of  sulphate  of  copper,  a 
i-ed  precipitate  of  suboxide  of  copper,  oxidizing  at  the  same  time  die 
arsenious  to  arsenic  acid ;  sulphuretted  liydrogeu  and  sulphuret  of  am- 
monium cause  in  acid  solutions  a  yellow  precipitate  of  AsjS,,  soluble  in 
alkalies,  their  carbonates,  bicarbonates,  and  sulphurets,  nearly  insoluble . 
in  muriatic  acid,  decomposed  and  dissolved  by  nitric  acid,  and  deposits 
in^  a  metallic  mirror,  if  mixed  with  carbonate  of  sodium  and  suddenly 
subjected  to  an  intense  heat  in  a  glass  tube  through  which  a  current  of 
perfectly  dry  hydr<^n  passes. 

Compounds  of  arsenious  acid,  if  subjected  to  the  influence  of  water, 
zinc,  and  sulphuric  acid,  yield  arseniuretted  hydrogen,  AsHj,  which 
bums  witli  a  bluish  color,  the  flame  at  the  same  time  giving  off  white 
vapors  of  garlic  odor,  which  condense  u|K>n  cold  objects.  Upon  a  porce- 
lain dish  held  in  the  flame,  metallic  arscuic  will  be  deposited  in  black- 
ish-brown spots,  of  a  bright  metallic  lustre,  Arseniuretted  hydrogen 
passed  through  a  tube  heated  to  redness  yields  a  bright  metallic  mirror ; 
this  in  a  feeble  stream  of  sulphuretted  hydrogen  is  converted  into 
yellow  sulphuret  of  arsenic,  which  is  not  affcted  oy  a  current  of  muri- 
atic acid  gas. 

Compounds  of  arsenious  acid,  if  mixed  with  carbonate  of  sodium 
and  cyanide  of  potassium,  and  heated  to  redness  in  a  glass  tube  through 
which  a  slow  stream  of  dry  carbonic  acid  passes,  yield  in  the  colder 
parts  a  beautiful  metallic  mirror;  this  is  a  most  delicate  test  for  arseni- 
ous acid. 

Before  the  blowpipe  upon  charcoal,  aiwnious  acid,  whether  free  or  in 
compouuds,  is  reduced  and  reoxidized,  thus  producing  a  characteristic 
garhc  odor. 

Texts  for  Arsenic  Acid. — Sulphuretted  hydn^n  and  sulphuret  of 
ammonium  cause  in  acid  solutions  a  yellow  precipitate  of  As^S^ ;  nitrate 
of  silver  produces  a  reddish-brown  precipitate,  sulphate  of  copper  a 
greenish-blue ;  sulphurous  acid  reduces  it  to  arsenious  acid ;  before  the 
blowpipe,  with  cyanide  of  potassium  and  with  ziuc  and  sulphuric  acid, 
^e  reactions  are  as  above. 

Preparatioss  of  Arsenic. 

Acidum  atBenicum,  H,AeO,  or  (Ab,0i+3H^).    Very  poisonous. 
Acidum  areentoeuin,  .A8,0^     White,  opaque,  somewlial  transluceDt  maffics. 
Apidi  areeniofli  liquor.     1  per  cent,  solution  with  2  per  cent,  of  H<;l, 
Ammonii  areenia^  2SH„HA80,,     Colorless,  rhombic  ^prismfi. 
Ammunii  argeniatia  liquor,  gr.  j  to  f^.     Biette's  arsenical  solution, 
Araenii  et  hrdrargyri  lodidi  liquor.    Containing  1  per  cent,  of  each. 
Anienii  iodidum,  Aslj.    Soluble  orange-red  salt. 
Ferri  aisenias,  Fe.(A80,),.     Darlt-Kreen  povrder. 

Potaasii  amenitis  liquor.     ContaininK  1  per  cent,  each  of  As/),  and  KHCX^ 
Sodii  arHenias,  Na^HAsO^.THjO.     Transparent,  prismatic  crystals. 
Sodii  arseniatis  liquor.     1  per  cent,  solution  of  anhydrous  salt.  . 
Sodii  arsenitia  liquor,  As,0,  and  Ka,C(V    Harle's  solution. 
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Arsenic  Acdd.     H,AflO<  ^  141.9. 

If  arsenious  acid  d!i!\ised  in  water  is  heated,  and  nitric  acid  in  small 
quantities  added  until  nitrous  acid  fumes  cease  to  be  given  off,  the  solu- 
tion contains  arsenic  acid.  An  addition  of  muriatic  acid  to  the  water 
accelerates  the  resiction,  but  ia  not  indispensably  necessary. 

When  evaporated  to  drj'ness  and  fusion  without  carrying  the  heat  too 
high,  arsenic  acid  appears  as  a  colorless  or  white  vitreous  mass,  free 
from  water  of  orystalli^tion,  deliquescent,  and  sometimes  forming 
crystals  containing  water.  It  is  exceedingly  poisonous,  has  not  been 
used  in  medicine  in  its  free  state,  but  several  of  its  compounds  have 
been  prescribed. 

AcUlum  Araenioeiim,  U.  S.  P.     (Argenlou^  Acid.     AsjOj  =  197.8.) 
(Arsenimts  Oxide.      White  Arsenic.) 

As  before  stated,  this  compound  is  a  collateral  product  in  the  smelting 
of  cobalt  ores.  These  ores,  which  are  worked  extensively  in  Bohemia 
and  Saxony,  furnish  the  supplies  of  afsenic  to  commerce.  It  comes  in 
broken  masses,  with  a  conchoidal  fracture,  sometimes  translucent,  and 
sometimes,  especially  when  old,  opaque,  white,  or  buff-colored.  It  should 
be  preferred  for  chemical  uses  in  mass,  as  tlie  powder  is  liable  to  adul- 
teration. In  medicine,  it  is  used  as  an  alterative  and  febrifuge.  Dose, 
Ts  ^  i  grain.  Externally  it  is  occasionally  applied  to  canoerous  affec- 
tions. 

Arsenious  acid  is  well  known  to  be  a  violent  corrosive  poison,  and 
being  cheap  and  abundantly  sold  as  a  poison  for  rats  and  for  other  pur- 
poses, 13  apt  to  be  taken  accidentally  or  with  criminal  design.  Ita  sale 
is  restricted  in  most  of  the  States  by  law.  The  bestantidote  is  hydrated 
peroxide  of  iron,  which,  as  described  in  its  appropriate  place,  should  be 
given  in  tablespoonful  doses,  repeated  every  ten  minutes,  till  a  lai^ 
excess  has  been  given. 

A  heavy,  white  solid,  occurring  either  as  an  opaque  powder,  or  in 
transparent  or  semitrausparent  ma.sscs,  which  usually  have  a  striated 
appearanoe;  permanent  in  the  air,  odorless  and  tasteleaa,  and  having 
a  faintly  acid  reaction.  Soluble  in  30  to  80  parta  of  water  at  15°  C. 
(59°  F.),  the  solubility  varying  with  its  physical  condition.  It  is  slowly 
but  completely  soluble  in  15  parts  of  boiling  water.  In  alcohol  it  is  but 
sparingly  soluble.  It  is  freely  dissolved  by  hydrochloric  acid,  the  alka- 
lies and  their  carbonates,  and  is  moderately  soluble  in  glycerin.  When 
heated  to  about  218°  C  (424.4°  F.)  it  is  completely  volatilized,  without 
melting,  and,  when  thrown  on  ignited  charcoal,  it  emits  an  alliaceous 
odor.  An  aqueous  solution  of  arsenious  acid  affords  a  lemon-yellow 
precipitate  with  test-solution  of  ammonio-uitrate  of  silver,  and  a  grass- 
greon  one  with  teat-solution  of  ammonio-sulphate  of  copper ;  and,  if 
the  solution  is  acidulated  with  hydrochloric  acid,  a  bright  yellow  one 
with  hydrosulphuric  acid.  This  latter  precipitate  is  soluble  in  test- 
solution  of  carbonate  of  ammonium  and  insoluble  in  diluted  hydro- 
chloric acid  (dLstinction  from  sulphides  of  antimony  and  tin). 

If  0.247  gm.  of  arsenious  acid  be  dissolved  with  0.5  gm.  of  bicarbonate 
of  sodium,  in  boiling  water,  the  solution  should  decolorize  not  less  than 
25 
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48.5  c.c.  of  the  volumetric  solutiou  of  iodine  (correaponding  to  at  least 
97  per  cent,  of  pure  arsenious  acid). 

lAquor  Acidi  Arsentosi,  U.  8.  P.     {Solution  of  Araenioue  Add.) 
(liquor  Araetdci  ChUmdi,  Pharm.,  1870.) 

ArseniouB  acid,  in  small  piecee,  one  port 1 

Hydrochloric  acid,  two  parta     ■ 2 

Distilled  wat«r,  a  Bu3icieut  quantity 

To  make  one  hundred  parte 100 

Boil  the  arsenious  acid  with  the  hydrochloric  acid  and  25  parts  of 
distilled  water  until  it  is  dissolved.  Filter  the  liquid,  and  pass  enough 
dbtilled  water  through  the  filter  to  make  the  solution  wei^  100  parts. 

If  24.7  gm.  of  solution  of  arsenious  acid  be  boiled  for  a  few  minutes 
with  0.5  gm.  of  bicarbonate  of  sodium,  the  resulting  liquid  should  not 
decolorize  less  than  48.5  c.c.  of  the  volumetric  solution  of  iodine  {corre- 
sponding to  1  per  cent,  of  anhydrous  acid  of  the  required  purity). 

Ammonii  Arsenias.     {Arseniate  of  Ammomum.) 

To  prepare  the  dry  salt,  a  concentrated  solution  of  arsenic  acid  is 
mixed  wiui  strong  solution  of  ammonia  until  a  precipitate  commences 
to  appear;  on  setting  aside,  colorless  oblique  riiombic  prisma  are  de- 
posited ;  they  are  efflorescent  in  the  air,  and  lose  ammonia. 

It  is  a  very  poisonous  salt,  exhibiting  in  a  high  d^ree  the  alterative 
ef^ts  of  arsenic;  the  dose  is  ^j  to  ^a  grain. 

Litpior  Ammonii  Arseniaiia.     {Biett^a  Araenical  Sdulion.) 

1  grain  of  arseniate  of  ammonium  is  dissolved  in  1  ounce  of  water; 
the  dose  is  20  minims  to  ^  a  drachm. 

Liquor  Arseaii  d  Hydrargyri  lodidi,  V.  S.  P.     {Soiitiion  of  Iodide  of 
Araenic  and  Mercury.)     {Donovan's  -SoliUton.) 

Iodide  of  arsenic,  one  part 1 

Bed  iodide  of  mercury,  one  part 1 

■Diatilled  water,  a.  sufficient  quantity 

To  make  one  hundred  parts 100 

Triturate  the  iodides  with  15  parts  of  distilled  water,  until  they  are 
dissolved.  Filter  the  liquid,  and  pass  enough  distilled  water  through 
the  filter  to  make  the  solution  weigh  100  parts. 

Donovan's  solution  is  a  clear,  very  pale  straw-colored,  or  colorless 
liquid,  with  a  slightly  styptic  taste.  It  should  not  be  prescribed  with 
other  chemical  preparations,  as  a  general  rule.  It  is  a  powerful  alter- 
ative, said  to  be  particularly  adapted  to  the  treatment  of  venereal  dis- 
eases. Dose,  Tiv  to  XX.  £ach  f^  contains  about  ^  grain  of  arsenic 
estimated  as  arsenious  acid. 
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Araenii  lodidwn,  U.  S.  P.     {Iodide  of  Arsenic.     Aslj.) 
Iodide  of  arsenic  should  be  kept  in  glass-stopped  vials,  in  a  cool  place 

60  grains. 


Rub  the  areeaic  in  a  mortar  until  reduced  to  a  fine  powder,  then  add 
the  iodine,  and  rub  them  together  till  they  are  thoroii^nly  mixed.  Put 
the  mixture  into  a  small  flask  or  test-tube,  loosely  stopped,  and  heat  it 
very  gently  until  liquefaction  occurs ;  then  incline  the  vessel  in  different 
directions  in  order  that  any  portion  of  the  iodine  which  may  have 
condensed  on  its  inner  surface  may  be  returned  into  the  fused  mass. 
Lastly,  pour  the  melted  iodide  on  a  porcelain  slab,  aud  when  it  is  cold 
break  it  into  pieces,  and  keep  it  in  a  well-stopped  bottle. 

It  is  seldom  prescribed  extemporaneously,  being  little  known  to  prac- 
titioners, although  doubtless  capable  of  valuable  therapeutic  applicatious. 

Glossy,  orange-red,  crystalline  masses,  or  shining,  orange-red,  crjstal- 
line  scales,  gradually  losing  iodine  when  exposed  to  the  air,  having  an 
iodine-like  odor  and  taste,  and  a  neutral  reaction.  Soluble  in  3.5  parts 
of  water  and  in  10  parts  of  alcohol  at  15°  C.  (59"  F.) ;  also  soluble  in 
ether  and  in  disulphide  of  carbon.  It  is  gradually  decomposed  by  boil- 
ing water  and  by  boiling  alcohol.  By  heat  the  salt  is  completely  vola- 
tilized. The  aqueous  solution  has  a  yellow  color,  and,  on  standing, 
gradually  decomposes  into  arsenious  and  hydriodic  acids.  On  passing 
hydrosuiphurie  acid  through  the  solution,  a  lemon-yellow  precipitate  is 
thrown  down.  If  the  salt  be  heated  with  diluted  nitric  acid,  vapor  of 
iodine  will  be  given  off. 

Ferri  Arscnlaa.    (Arseniate  of  Iron.     rej2AsOj.) 

Aieeniate  of  sodium  or  ammonium  produces  in  the  solution  of  proto- 
chloride  of  iron  a  white  precipitate,  which,  during  washing  and  drying, 
assumes  a  dirty-green  color  by  being  converted  into  a  ferrosoferric  salt 
In  cancer,  peoriasia,  etc,  it  has  been  given  in  doses  of  ^  to  ^^  grain, 
usually  combined  with  phosphate  of  iron ;  externally  it  is  used  in  oint^ 
ments  oontaioing  about  i  a  drachm  to  1  ounoe. 

lAquor  Potaaeii  ArseniHs.     {Solution  of  ArsenUe  of  Potassium.)  [Foto- 
ler's  SoliUion.) 

Araenious  acid  in  amall  pieces,  one  part 1 

Bicarbonate  of  potassium,  one  part 1 

Compound  tincture  of  lavender,  three  parts        ....        3 
Distilled  water,  a  sufBcient  quantity 

To  make  one  hundred  parts 100 

Boil  the  arsenious  acid  and  bicarbonate  of  potassium  in  a  glass  vessel 
with  10  parts  of  distilled  water,  until  the  acid  is  completely  dissolved. 
Then  add  the  compound  tincture  of  lavender  and  enough  distilled 
water  to  make  the  product  weigh  100  parts.  Lastly,  set  the  mixture 
aside  for  8  days  and  then  filter  through  paper. 
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If  24.7  giu,  of  the  solution  are  boiled,  with  0,6  gm.  of  bicarbonate 
of  sodium  added,  the  liquid  when  cold  diluted  with  100  c.c.  of  water, 
and  some  gelatinized  starch  added,  should  require  48.6  to  50  c.c.  of  the 
volumetric  solution  of  iodine,  before  the  blue  coloi"  ceases  to  disappear 
on  stirring  (corresponding  to  1  per  cent  of  arsenious  acid  of  the  required 
purity). 

Liquor  Sodii  ArgenifOie,  U,  S.  P.     {Solviwn  of  Arseniate  of  Sodium.) 
{Peargon's  Soltdion.) 

Arseniate  of  sodium,  deprived  of  its  water  of  crystallization  by 

a  heat  not  exceeding  149°  C.  (300°  F.),  one  part       ...        1 
Distilled  water,  ninety-nine  parts 99 

To  make  one  hundred  parte 100 

Dissolve  the  arseniate  of  sodium  in  the  distilled  water. 

The  solution  responds  to  the  reactions  and  tests  of  arseniate  of  sodinm 
(see  Sodii  Areenias). 

It  is  considered  milder  than  Biette's  liquor,  and  given  in  the  same  doses ; 
in  minute  doses,  it  is  asserted  to  be  a  reuable  remedy  against  salivation. 

Liquor  Sodii  Araenitis.    (Hark^s  Solution,) 

Thb  preparation  is  very  simikr  to  Fowler's  solution ;  the  principal 
diilerenoe  being  the  substitution  of  a  sodium  salt  for  one  of  potassium. 
30  grains  each  of  arsenious  acid  and  dried  carbonate  of  sodium  are 
digested  with  6  ounces  of  distilled  water,  and  after  solution  sufficient 
cinnamon  water  is  added  to  make  the  whole  measure  8  fluidouncee. 

It  is  used  for  the  same  purposes  and  in  the  same  doses  as  Fowler's 
solution. 

Sodii  Araenias,  U,  S.  P.         (Araeniaie  of  Sodium. 
Na,HAsO,+7H,0  =  311.9.) 

Araeniate  of  sodium  should  be  kept  in  well-stopped  bottles. 

This  is  made  by  calcining  480  grains  of  arsenious  acid,  408  gruns  of 
nitrate  of  sodium,  and  264  grains  of  dried  carbonate  of  sodium  with 
a  full  red  heat.  Put  the  fused  mass,  while  still  warm,  into  4  fluid- 
ounces  of  distilled  water,  and  stir  until  dissolved ;  filter  the  solution, 
and  set  aside  to  crystallize;  drain  the  crystals, and  dry  rapidly  on  filter- 
ing paper.     Keep  them  in  a  well-stopped  bottle. 

Colorless,  transparent,  prismatic  crystals,  slightly  efflorescent  in  dry 
air,  odorless,  having  a  mild,  feebly  alkaline  taste,  and  a  faintly  alkaline 
reaction ;  soluble  in  4  parts  of  water,  and  veiy  slightly  soluble  in  alco- 
hol at  15°  C.  (59°  F,) ;  very  soluble  in  boiling  water,  and  soluble  in  60 
parts  of  boiling  alcohol.  When  gently  heated,  the  salt  loses  28.8  per 
cent  of  its  weight  (water  of  crystallization),  and,  if  further  heated  to 
near  148°  C,  (298,4°  ¥,),  it  loses  the  remainder  of  its  water  (11.5  per 
cent.),  A  fragment  of  the  salt  imparts  to  a  non-luminous  flame  an 
intense  yellov/  color,  not  appearing  more  than  transiently  red  when 
observed  through  a  hlue  glass.  The  aqueous  solution  yields  a  white 
precipitate  with  test-solutiou  of  chloride  of  barium,  chloride  of  calcium. 
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or  sulphate  of  zinc,  and  a  brick-red  precipitate  wtdi  teat-eolatioc  of  ni- 
trate of  silver,  all  of  whicli  precipitates  are  soluble  in  nitric  acid. 

The  cold  aqueous  solution  of  the  salt,  acididated  with  hydrochloric 
acid,  should  not  at  once  produce  a  yellow  precipitate,  or  assume  a  yellow 
color,  on  the  addition  of  hydrosulphuric  acid  (abeenoe  of  arsenite). 


2d  Gboup  op  Pentad  Metals.     Preparations  of  Antimony. 
Antimony.     Sb:=120. 

This  metal,  which  was  one  of  the  first  introduced  into  medicine,  is 
imported  from  France  under  the  name  of  regvlua  of  antimony  /  it  ia  a 
brittle  metal,  usually  of  a  laraellated  texture,  of  a  bluish-white  color; 
its  Jjatln  name,  stibium,  as  abbreviated  Sb,  furnishes  its  symbol.  It 
forma  three  combinations  with  oxygen,  teroxide,  SbjO,,  antimonious  acid, 
SbjOj,  and  antimonic  acid,  SbjOj.  Teroxide  and  the  tersulphuret  enter 
into  die  officinal  compounds. 

Teftafor  Antimony. — In  its  soluble  salts,  antimony  is  rec(^ized  ty 
the  following  tests : — 

Sulphuretted  hydrt^n  and  sulphuret  of  ammonium  cause  in  acid 
eolations  an  orange-colored  precipitate ;  alkalies  and  their  carbonates,  a 
white,  bulky  one ;  zinc,  a  black  powder  of  the  metallic  antimony  ;  zinc 
and  sulphuric  acid  evolve  antimoniuretted  hydrc^n,  SbHj,  which  bums 
with  a  bluish-green  color ;  on  a  porcelain  cup,  held  in  the  flame,  a  black 
spot  of  veiy  little  lustre  is  deposited  ;  if  the  antimoniurettcd  hydrogen 
is  passed  through  a  tube,  the  middle  of  which  is  heated  to  redness,  a 
bright  metallic  mirror  is  formed  in  the  cooler  part  of  the  tube ;  this 
mirror  will  disappear  if  a  stream  of  drj'  sulphuretted  hydrogen  is  passed 
through  the  tube,  while  the  metallic  mirror  is  heated,  and  sulphuret  of 
antimony  of  a  reddish  or  blackish  color  will  make  its  appearance ;  this 
disappears  entirely  if  through  the  tube  be  passed  a  stream  of  dry  muriatic 
acid  gas,  by  which  chloride  of  antimony  is  carried  over  and  may  be  con- 
dens3  in  water,  there  to  be  recognized  by  the  precipitates  with  lie  above 
tests.  Before  the  blowpipe,  oxide  of  antimony,  when  mixed  with  car- 
bonate of  sodium  and  cyanide  of  potassium,  yields  globules,  and  a  white 
pulverulent  and  crystalline  incrustation  of  the  oxide, 

Af^monic  Acid. — lis  salts  are  insoluble  with  the  exception  of  anti- 
moniate  of  potassium,  which  is  a  test  for  sodium  salts.  This  antimoniate 
may  be  recognized  by  yielding  precipitates  with  the  soluble  salts  of  all 
other  bases;  these  precipitates, when  mixed  with  chloride  of  ammoniura 
and  heated,  are  decompoeed  into  wator,  chloride  of  antimony,  chloride 
of  the  metallic  base  and  ammonia ;  the  chloride  of  antimony  is  volatile. 
For  the  quantitative  determination  of  antimonic  acid,  H.  Rose  uses  the 
antimoniate  of  sodium,  and  calculates  from  the  remaining  chloride  of 
sodium  the  equivalent  quantity  of  antimonic  acid.  If  insoluble  anti- 
moniates  are  boiled  witli  muriatic  acid,  with  the  addition  of  some  tar- 
taric acid,  terchloride  of  antimony  enters  into  solution,  there  to  be 
recognized  like  the  salts  of  oxide  of  antimony. 
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Preparations  of  AuTiMomr. 

Antimonii  chloridum,  SbCl].  Colorless  or  Tellovieh  liquid  (butter  of  Rntimonr). 
AntiiDonii  et  potsssii  larlras,  2KSbOC,II,CVH,0.  Tnuulucent  cryHtdi  or  powHer. 
Antimonii  oxiduni,  BitJO^     Autimunic   oiide,  antiinonious  acid.     Wliile,  inodorous 

AntimoDii  oxvgulphidam,  Sb,0B28b^,     Bark-brown  powder.     Kermes'  mineral. 

Antimonii  quiDquesulpbidum,  Sb,S,.     Golden  sulphide  of  antimony. 

Antimonii  aulphidum,  SbJ^     Native  black  sulphide. 

Antimonii  Bulphidum  punficatum,  Sb^.     NatiTs  blacii  siilpiiide  purified. 

Antimonium  aulpbumtumj  Sb^  with  asmall  amount  of  Sb,Oj.    Reddiah-brown  powder. 

PotHsaii  antimonias.    White,  inodorous,  (atiieiess  powder. 

Piilris  Mitimooialis.     Mixture  of  oxide  and  phosph.  calcium. 

Sodii  et  antimonii  aulphuretiim,  3NayS,Sb^+H,0.    Colorless  crystala. 

Vintun  antimonii.    i  parts  tartraa  antimony  and  pot.i^wi  in  1000. 

ATUivumii  Chloridum.  {Butter  of  AnHmony.  SbCT,  =  226.2.) 
la  accordance  with  the  Prussian  Pharmacopceia,  this  preparation  ia 
made  by  diartolvine  1  tt>.  of  black  sulphui-et  of  aotiniony  in  4  ftis,  of 
crude  muriatic  acid.  These  proportions  are  nearly  those  of  our  Phar- 
maoopceia,  1870,  in  the  preliminary  process  for  oxide  of  andmouy. 
Sulphuretted  hydrt^en  is  evolved,  which  makes  it  necessary  to  operate 
in  the  open  air,  or  conduct  the  gas  into  water  or  a  chimney.  After  fil- 
tration, it  is  evaporated  to  1 J  lbs,,  and  a  mixture  of  f  ft.  muriatic  acid, 
and  I^  fts.  water,  is  added. 

It  is  a  colorless  or  yellowish  liquid,  sp.  gr.  1.4,  free  from  arsenic  and 
lead,  and  ia  decompose<l  by  water,  oxide  of  antimony  with  some  chloride 
being  precipitated ;  this  precipitate  was  formerly  employed  in  medicine 
under  the  name  of  Pulvie  Algerothi. 

Chloride  of  antimony  has  been  used  as  a  caustic,  producing  a  white 
scab  with  little  pain :  it  may  be  made  into  ointments  containing  1 
drachm  to  the  ounce,  or  if  intended  for  diseases  of  the  eye,  from  10  to 
15  graius  to  an  ounce. 

Aniinumii  et  Potaasii  Tartraa,  U.  S.  P.     {TaTtrate  of  Antimony  and 
Poiaefdum.     2KSbOC,H,0,HjO  =  664.)     {Tartar  Emetio.) 

This  preparation,  as  its  name  implies,  is  a  double  salt,  consisting  of 
the  oxide  of  antimony  and  pota^ium,  united  with  tartaric  acid.  The 
first  step  in  its  preparation  is  tJic  precipitation  of  teroxide  of  antimony, 
SbjOj,  by  the  process  described  (see  AiUimonii  Oxidum).  4  parts  of 
the  oxide  are  then  to  be  boiled  with  5  of  bitartrate  of  potassium  in  water 
till  the  combination  is  complete,  and  the  solution  after  filtration  ia  set 
aside  to  crystallize.  The  oxide  unites  with  the  tartaric  acid  of  the 
bitartrate,  forming  a  double  farti^te  of  antimony  and  potassium,  in  the 
same  way  that  iron  is  combined  so  as  to  form  with  the  bitartrate  the 
double  tartrate  of  iron  and  potassium,  etc.  (See,  also,  Sodii  et  Potassii 
Tai-traa  and  Polaaafe  Tartrae.)  Cream  of  tartar  being  a  bitartrate,  the 
explanation  as  above  given  is  corrert.  The  watery  solution  is  remark- 
able for  decomposing  rapidly,  forming  algte. 

Internally  admiuisfered,  tartar  emetic,  in  doses  of  gr.  ij  to  iv,  is  a 
powerful  emetic ;  in  doses  of  gr,  jV  *<>  J,  it  is  a  diaphoretic  and  expec- 
torant ;  gr.  ^  to  gr.  j,  is  a  decided  sedative.  It  is  very  much  used  in  a 
great  varie^  of  diseases.  Externally  applied  in  ointment  it  causes  a 
pustular  eruption. 
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Small,  traneporent  crj-stals  of  the  rhombic  system,  becoming  opaqne 
and  white  on  exposure  to  air,  or  a  white  granuhr  jKjwder,  having  a 
sweet,  afterward  disagreeable,  metallic  taste  and  a  freely  acid  reaction. 
Soluble  in  17  parts  of  water  at  15°  C.  {59°  F.))  aid  in  3  parts  of  Ixiil- 
ing  water;  insoluble  in  alcohol,  which  precipitates  it  from  its  aqueous 
aolutioD  in  form  of  a  crystalline  powder.  When  heated  to  redness,  the 
salt  chars,  emits  the  odor  of  burnt  sugar,  and  leaves  a  blackened  residue 
of  on  alluiline  reaction.  The  aqueous  solution  of  the  salt  yields,  with 
hydrochloric  acid,  a  white  precipitate  soluble  in  an  excess  of  the  acid ; 
bat  no  precipitate  occurs  if  tartaric  acid  has  been  previously  added.  Id 
a  solution  of  the  salt  acidulated  with  hydrochloric  acid,  hydrosulphurio 
add  causes  an  orange-red  precipitate.  A  dilute  solution  at  once  becomes 
permanently  turbid  on  the  addition  of  a  little  carbonate  of  potassium. 

A  1  per  cent,  aqueous  solution  of  the  salt,  previously  acidulated  with 
acetic  acid,  should  not  be  clouded  by  the  addition  of  a  few  drops  of  test- 
solution  of  chloride  of  barium  (sulphate),  or  of  ferrocyanide  of  potas- 
sium (iron  and  other  metals),  or  of  oxalate  of  ammonium  (calcium),  or 
of  nitrate  of  silver  (chloride). 

If  1  gm.  of  the  salt  and  some  pieces  of  aluminium  wire  be  added  to 
strong  solution  of  soda  (sp.  gr.  about  1.260),  <i)ntained  in  a  long  test- 
tube,  a  gas  is  given  off  which  should  not  impart  any  color  to  filter  paper 
wet  with  test-Bolution  of  nitrate  of  silver  and  held  over  the  mouth  of 
the  test-tube  (absence  of  more  than  traces  of  arsenic). 

AntivMnii  Oxidum,  U.  S.  P.     {Oxkle  of  Antimony.     Sli,Oj  ^=  288.) 

Salphide  of  antimony,  in  very  fine  powder    .  4  troyonnceB. 

Muriatic  acid 18  " 

Nitric  acid 1  troyounce  and  120  grains. 

Water  of  ammonia IJ  fluidouncee. 

Water, 

Distilled  water,  each A  eufficient  quantity. 

Place  the  sulphide  in  a  flask  of  the  capacity  of  2  pints,  and  having 
added  the  muriatic  acid,  digest  by  means  of  a  sand-bath  until  eflPer- 
vescence  ceases.  Then  having  reniovetl  the  flask  from  the  sand-bath, 
add  the  nitric  acid  gradually,  and  when  nitrous  vapor  ceases  to  he  given 
off,  and  the  liquid  lias  grown  cold,  add  to  it  J  pint  of  water  and  filter. 
Pour  the  filtered  liquid  gradually  into  12  pints  of  water,  constantly 
stirring,  and  allow  the  precipitate  to  subside.  Decant  the  SHiwmatant 
liquid,  and  wash  the  precipitate  twice  by  decantation,  using  each  time 
8  pintB  of  water.  Then  transfer  it  to  a  musliu  strainer  to  drain,  and 
after  the  draining  b  completed,  wash  it  with  water  till  the  washings 
cease  to  have  an  acid  reaction.  Next  introduce  it  into  a  suitable  vestJcl, 
and  subject  it  to  the  action  of  the  water  of  ammonia  for  two  hours ;  at 
the  end  of  which  time  transfer  it  to  a  moLstened  muslin  filter,  and  wash 
it  with  distilled  water  as  long  as  the  washings  produce  a  precipitate  with 
nitrate  of  silver.  Lastly,  dry  the  precipitate  upon  bibulous  paper  with 
the  aid  of  a  gentle  heat. 

In  the  above  process  the  sulphide  is  converted  into  a  chloride,  and 
solphydric  add  gas  is  evolved.  The  nitric  acid  oxidizes  the  iron  present 
into  ferric  chloride,  and  aids  in  decomposing  the  sulphide.  ^Vllen  thrown 
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into  water  the  chloride  is  tnoetly  decomposed,  and  the  oxide,  with  a 
small  qimnti^  of  chloride,  is  deposited.  This  precipitate  is  washed  and 
treated  with  ammoaia,  which  decompoees  any  chloride,  and  the  oxide 
is  left  pure  when  the  washings  are  completed. 

Teats. — A  hea^y,  grayish-white  powder,  permanent  in  the  air,  odor- 
less and  tasteless,  almost  insoluble  in  water,  and  insoluble  in  alcohol. 
Nitric  acid  fails  to  dissolve  it,  but  it  is  readily  soluble  in  hydrochloric 
acid,  in  warm  solution  of  tartaric  acid,  and  in  a  boiling  solution  of 
bitartrate  of  potassium.  When  heated,  the  oxide  turns  yellow,  and  at 
a  dull  red  heat  fuses  to  a  yellowish  liquid,  which  couca^tes,  on  cooling, 
to  a  crystalline  mass  of  a  pearly  color.  At  a  higher  temperature  it 
sublimes,  producing  colorless  and  transparent,  or  white,  shining,  needle- 
shaped  cr^'stals.  By  dropping  its  solution  in  hydrochloric  acid  into 
water,  a  white  precipitate  is  formed,  which  is  at  once'  changed  to  orange 
by  hydroeulphuric  acid. 

A  solution  of  oxide  of  antimony  in  an  excess  of  tartaric  acid  should 
yield  no  precipitate  with  test-solutions  of  nitrate  of  silver  (chloride), 
chloride  of  barium  (sulphate),  or  ferrocyanide  of  potassium  (iron  and 
other  metals). 

Oxide  of  antimony  is  adapted  to  supersede  the  more  uncertain  pre- 
cipitated sulphuret  and  oxysulphuret,  and  probably  will  be  found  a  good 
substitute  for  small  doses  of  tartar  emetic,  as  an  alterative  and  sedative. 
The  dose  may  vary  from  73  of  a  grain  to  1  gnun. 

It  is  most  frequently  prescribed  in  die  following : 

I)/aon'8  Antimoniul  Powder,  No.  1. 

Oxide  of  antimony' 2  grains. 

Phosphate  of  calcium 18      " 

Mix  thoroughly. 

l)/eon's  AjitifTumial  Powder,  No,  2. 

Oxide  of  flntimony 2  grains. 

Phosphate  of  calcium, 

Sulphate  of  potassium,  each 9      " 

Mix  well.     These  poivders  are  given  in  doses  of  5  or  10  grains. 

Aniimonii  Oxysiilpkidum.    {O^miphuret  of  Antimony.     Kermes  3Iin- 
eral.     Sb,Oa+2Sb3s.) 

(This  preparation  has  been  omitted  from  the  Pharmacopoeia  of  1880, 
but  as  it  is  still  occasionally  called  for,  we  reprint  the  formula  of  the 

United  States  Phar-macopieia  of  1870.) 

Take  of  Sulphuret  of  antimony,  in  very  fine  powder      1  troyounce, 

Carbonate  of  eodiuut 23  troyouncea. 

Water 16  pinta. 

Dissolve  the  carbonate  of  sodium  in  the  water  previously  heated  to 
the  boiling-point,  and,  having  added  the  sulphuret  of  antimony,  boil  foe 
an  hour.     Then  filter  rapidly  into  a  warm  earthen  vessel,  cover  this 
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cloHely,  and  allow  the  liquid  to  oool  slowly.  At  the  end  of  24  hours, 
decant  the  supernatant  liquid,  drain  the  precipitate  on  a  filter,  wash  it 
with  boiled  water  previously  allowed  to  become  cold,  and  diy  it  without 
heat.  Lafltly,  jH'eaerve  the  powder  in  a  well-stopped  bottle,  protected 
from  the  light 

By  the  long  boiling  of  the  native  sulphuret  of  antimony  with  car- 
bonate of  sodium,  the  sulphuret  is  partially  decomposed,  forming,  as  in 
a  succeeding  process,  sulpnuret  of  potassium  and  teroxide  of  antimony ; 
after  filtering  to  separate  the  imdecomposed  sulphuret  of  antimony,  the 
solution  is  allowed  to  cool  slowly,  and  then  precipitates  the  kermcs, 
which  has  a  tolerably  uniform  composition,  containing,  as  stated  above, 
a  much  larger  proportion  of  the  teroxide  than  the  sulphurated  antimony 
which  is  precipitated  by  the  aid  of  an  acid. 

Oxysulphuret  of  antimony  is  a  purplish -brown,  tasteless  powder, 
softr  aiid  velvety  to  the  touch,  wholly  and  readily  soluble  in  muriatic 
acid  with  evolution  of  hydrosulphuric  acid  gas,  and  partly  soluble  in  a 
hot  solution  of  potassa,  leaving  a  residue  soluble  in  tartaric  acid.* 

The  dose,  in  view  of  its  various  composition,  may  be  stated  at  from 
gr.  J  to  gr.  iij.     It  is  a  more  active  preparation  than  the  forgoing. 

Antivumii  Quinque-Suipkidum.  (Golden  Sulpkurd  of  Antimony.  SbjSj  = 
400.)     {Crolden  Suip/iur.     Quiitqae  Sulphuret  of  Antimony.) 

Antimonii  avlphurdnm  aurentm,  as  formerly  prepared,  was  deposited 
ou  the  addition  to  the  solution  from  which  kermes  has  been  precipitated, 
of  an  acid ;  it  thus  varied  in  composition  and  in  color  according  to  the 
degree  of  change  which  has  taken  place  spontaneously,  and  the  conse- 
quent proportion  of  sulphur  thrown  down  with  the  antimonial  sulphuret 
and  oxide. 

As  now  prepared,  it  is  of  a  uniform  composition,  being  the  guinque 
sulphurd  of  antimony,  which  contains  61,8  per  cent,  metallic  antimony. 
The  sulphuret  of  antimony  and  sodium,  page  396,  is  dissolved  in  6  parts 
of  distilled  water,  and  the  solution  gradually  added  to  a  mixture  of  ^V 
strong  sulphuric  acid  and  10  of  water;  tlie  precipitate  is  well  washed 
and  rapidly  dried. 

It  is  a  dark  orange-colored  powder,  nearly  tasteless  and  inodorous, 
insoluble  in  water  ana  alcohol ;  by  alkalies  it  is  decomirased,  an  antimo- 
nio-sulphuret  being  dissolved,  and  antimoniate  of  alkali  left  behind ;  it 
in  soluble  without  residue  in  sulphuret  of  ammonium.  The  quinque 
sulphuret  of  antimony  is  given  in  doses  of  J  to  1  grain. 

Anthnmili  Sulphidum,  U.  S.  P.  {Sulphide  of  Antimony.  SbjS,  ^  336.) 
(Antimonii  Sulphuret um,  Pharm.,  1870.) 

Xative  eulphide  of  antimony  purified  by  fusion  and  as  nearly  free 
from  arsenic  as  possible. 

This  drug  should  be  procured  iu  powder  somewhat  purified  by  fusion 
and  levigated,  in  which  condition  it  is  kept  by  the  aru^ists ;  it  may 
then  be  considered  as  tolerably  pure  SbjSj. 

It  often  contains  arsenic,  which  may  be  found  out  by  fusing  it  in 
small  quantities  with  pure  saltpetre,  auu  testing  the  solution  with  nitrate 
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of  silver ;  aDtiruooiate  of  silver  is  white,  the  arseniste  haB  a  reddi^- 
brown  color. 

Id  steel,  gray  masses  of  a  metallic  lustre  and  a  striated  crystalline 
fracture,  formingablackorgrayiflh-black,  lustreless  powder,  withoutodor 
or  taste,  and  insoluble  in  water  or  alcohol.  When  heated  it  fuses  at  a 
temperature  below  red  heat.  1  part  of  the  powdered  sulphide,  when 
boiled  with  10  parts  of  hydrochloric  acid,  dissolves  without  leaving  more 
thau  a  slight  residue,  hydrtsulphuric  acid  being  evolved.  The  eolutioa 
when  added  to  water  gives  a  white  precipitate,  which  is  soluble  in  a  solu- 
tion of  tartaric  acid.  After  the  separation  of  the  precipitate  by  filtra- 
tion, tlie  filtrate  gives  an  orange-red  precipitate  with  hydroeulphuric  acid. 

Anlimonit  Sulphidum  Punjtcaium,  U.  S.  P.     {Purified  Sulphide  of 
Anfimoji}/.     Sb^  =  336.) 

Sulphide  of  antimony,  ten  parts  ...        10 
Water  of  ammonia,  five  parts      ...  5 

Water A  sufficient  quantity. 

Reduce  the  sulphide  of  antimony  to  a  verj'  fine  powder,  separate  the 
coarser  particles  oy  elutriation,  and  when  tiie  finely  divided  sulphide 
has  been  deposited,  pour  off  the  water,  add  the  water  of  ammonia,  and 
macerate  for  five  days,  agitating  tlie  mixture  fre<iueQtly.  Then  let  the 
powder  settle,  pour  off  die  water  of  ammonia,  and  wash  the  residue  by 
repeated  effusion  and  decantation  of  water.  Finally,  dry  the  powder  by 
the  aid  of  h«it. 

A  dark-gray  powder,  odorless  and  tasteless,  and  insoluble  in  water  or 
alcohol.  It  fu.<es  at  a  temperature  below  red  heat.  Wheu  boile<l  with 
10  parte  of  hydrochloric  acid  it  is  nearly  all  dissolved,  bydrosulphuric 
acid  being  evolved.  The  solution,  when  added  to  water,  yields  a  white 
precipitate,  which  is  soluble  in  a  solution  of  tartaric  acid.  After  separa- 
tion of  the  precipitate  by  filtration,  the  filtrate  gives  an  orange-red  pre- 
cipitate with  liydrosulphuric  acid. 

If  2  gm.  of  the  salt  be  mixed  and  cautiously  ignited,  in  a  porcelain 
crucible,  with  8  gm.  of  pure  nitrate  of  sodium,  and  the  fused  mass  boiled 
with  25  gm.  of  water,  tliere  will  remaiu  a  residue  which  should  be  white, 
or  nearly  so,  and  not  yellowish  nor  brownish  (al)sence  of  other  metallic 
sulphides).  On  boiling  the  filtrate  with  an  excess  of  nitric  acid,  until 
no  more  nitrous  vapors  are  evolved,  then  dissolving  in  it  0.1  gm.  of 
nitrate  of  silver,  filtering  again,  if  necessary,  and  cautiously  pouring  a 
few  drops  of  water  of  ammonia  on  top,  not  more  than  a  white  cloud,  but 
no  red  nor  reddish  precipitate  should  appear  at  tlie  line  of  contact  of 
the  two  liquids  (aljsence  of  more  than  tnures  of  arsenic). 

Antimonium  Sulpkuratum,  U.  S.  P.     {Sulphurated  Antimony.) 
Chiefly  antimonious  sulphide  [SbjSj  =  336],  witli  a  very  small  amount 
of  antimoniou:;  oxide. 

Purified  Hulphide  of  antimony,  one  part     .  1 

Solution  of  soda,  twelve  parts     ...        12 

Distilled  water, 

Itiluted  sulphuric  acid,  each        ...        A  sufficient  quantity. 
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Mix  the  purified  sulphide  of  antimony  with  the  solution  of  soda  and 
30  parts  of  distilled  water,  and  boil  the  mixture  over  a  gentle  fire  for 
two  hours,  constantly  stirring,  and  ocxasionally  adding  dinti lied  water  so 
as  to  preserve  the  same  volume.  Strain  the  liquid  immediately  through 
a  double  muslin  strainer,  and  drop  into  it,  while  yet  hot,  diluted  sul- 
phuric acid  so  long  as  it  produces  a  precipitate.  Wash  the  predpitate 
with  hot  distilled  water  until  the  wasliings  are  at  most  but  very  slightly 
clouded  by  test-solution  of  chloride  of  barium ;  then  dry  the  pretapitate 
and  rub  it  to  a  fine  powder. 

In  this  process,  the  alkali  decomposes  a  portion  of  the  black  sulphuret, 
forming  sulphuret  of  potassium,  and  holds  in  solution  both  the  unde- 
composed  tersulphuret  and  the  teroxide  liberated  by  the  alkali.  On  the 
addition  to  this  of  an  acid,  the  sulphuret  of  potassium  being  decomposed, 
and  the  excess  of  potassa  neutralized,  the  mixed  tersulphuret  and  ter- 
oxide are  thrown  down,  so  that  this  powder  has  the  complex  composition 
represented  in  the  s}'Ilabus.  According  to  Liebig  it  is  amorphous 
hydrated  tetsulphuiet  of  antimony,  which  loses  part  of  its  water  by 
drying,  the  other  part  is  only  given  off  by  exposure  to  a  temperature 
of  480°. 

It  is  used  as  an  alterative  and  diaphoretic,  especially  in  combination 
with  calomel  and  guaiacum,  as  in  Plummer's  pills,  or  with  extract  of 
oonium  or  hyoscyamus  in  the  treatment  of  chronic  rheumatism.  As  its 
action  depends  very  much  upon  the  amount  of  acid  in  the  stomach,  it 
is  of  varying  activity.     Its  dose  is  from  gr.  j  to  iij,  twice  a  day. 

A  reddish-brown,  amorphous  powder,  odorless  and  tasteless,  and 
insoluble  in  water  and  in  alcohol.  When  heated  with  1 2  parts  of  hydro- 
chloric acid  it  is  nearly  all  dissolved  with  evolution  of  hydrosulphuric 
acid.  The  residue,  after  having  been  washed  and  dried,  burns,  on  the 
application  of  a  flame,  with  the  characteristic  odor  of  sulphur  and  should 
leave  not  more  than  a  scanty  ash.  On  dropping  a  solution  of  sulphur- 
ated antimony  in  hydrochloric  acid  into  water,  a  white  precipitate  is  pro- 
duced, which,  after  washing  and  drying,  should  weigh  not  less  than  85 
per  cent,  of  the  sulphide.  The  liquid  filtered  from  this  precipitate 
yields  an  orange-red  precipitate  with  hydrosulphuric  acid. 

Distilled  water  boiled  with  sulphurated  antimony,  filtered  and  acidu- 
lated with  hydrochloric  acid,  should  be  rendered  not  more  than  slightly 
opalescent  by  test^solution  of  chloride  of  barium  (limit  of  sulphate). 

Potassii  Antimonias. 

Formerly  preparations  were  employed  in  medicine  under  the  name 
of  antimonium  diaphordicum  non-abliUam  and  ab/utum,  which  were  of 
variable  composition.  A  preparation  similar  to  the  last  named  is  officinal 
ID  the  Pntseian  Pharmacopeia,  which  is  nearly  pure  witimoniate  of 
potassium.  It  ia  prepared  by  throwing  into  a  red-hot  crucible  small 
qaantides  of  an  intimate  mixture  of  1  [^rt  metallic  antimony  and  2  parts 
Qitrate  of  potassium,  continuing  the  heat  for  half  an  hour,  and  washing 
with  water. 

It  is  a  white,  inodorous,  and  tasteless  powder,  which  is  a  diaphoretic 
in  doses  of  J  to  1  grain. 
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PtUvia  AnHmoniaUa,  U.  S.  P.     (AntimonicU  Powder.)     (Jame^  Powder, 
Pulvis  Jacobi.) 

Ojtide  of  antimony,  thirty-three  parts  .        .  ■     ,        .        .33 

Precipitated  phosphate  of  calcium,  eixty-seven  parts         .        .      67 

To  make  one  hundred  parta 100 

Mix  tliem  iDtimatcly. 

It  is  a  white,  inodorous,  tasteless,  insoluble  powder,  whicli  is  used  as 
an  alterative  and  diaphoretic,  and  was  officinal  previous  to  1830,  and 
has  again  been  revived  aud  made  officinal.  It  resembles  Tyson's  anti- 
monijS  powder  in  its  propertiee,  though  3J  times  stixjuger.  The  dose  is 
gre.  i  to  Hi  every  3  or  5  hours,  in  fevers. 


Sodii  et  ArUimonii  Sulphuretum,     (ATtHmonto-SiUphurd  of  Sodium. 

This  double  salt,  which  is  officinal  in  the  Pharmacopceias  of  Slesvig- 
Holstein,  Saxony,  and  others,  is  remarkable  for  its  readiness  to  crystallize 
with  an  unvariable  composition,  and  for  its  Use  in  the  preparation  of 
golden  sulphur.     It  was  discovered  by  Schlippe. 

It  is  prepared  by  skking  2  parts  of  burned  lime  in  an  iron  vessel, 
and  dissolving  in  it  2  parts  of  sulphur  by  boiling  with  40  parts  of 
water ;  the  clear  liquid  is  decoinpased  by  6  parts  of  crystallized  car- 
IxiQate  of  sodium ;  the  filtrate  boiled  with  2  parts  of  finely-powdered 
black  sulphuret  of  antimony,  evaporated,  a  little  caustic  soiii  added, 
aud  cr^'stallized. 

Another  method  is  to  fuse  for  half  an  hour  a  mixture  of  equal  parts 
of  anhydrous  sulphate  of  sodium,  sulphuret  of  antimony,  and  a  quarter 
part  of  charcoal,  and,  after  separating  the  metal  and  powdering  the 
mass,  boiling  it  in  n'ater  aud  crj'stallizing  as  above. 

It  occurs  in  colorless  or  yellowish  tetrahedrons,  easily  soluble  in  water, 
insoluble  in  alcohol,  and  decomposed  by  acids,  alkalies,  and  metallic 
salts.     It  oontains  45,29  per  cent,  of  Sbj8j. 


Vinum  Anlim<mii,  U.  S.  P.     {Wine  of  Antimony^ 

Tartrate  of  antimony  and  potassium,  four  parte 

Boiling  dbtilled  water,  sixty  parta 

Btronger  white  wine,  a  sufticient  quantity 


To  make  one  thousand  parts 1000 

Dissolve  the  tartrate  of  antimony  and  potassium  in  the  water,  and, 
while  the  solution  is  hot,  add  600  parte  of  stronger  white  wine,  and 
filter  through  paper,  adding,  through  the  filter,  enough  stronger  white 
wine  to  make  the  filtered  liquid  weigh  1000  parts. 

Dose,  as  an  expectorant  diaphoretic,  hlx  to  xxx,  at  intervals;  its 
chief  use  is  to  funush  a  convenient  method  of  giving  very  divided  doses 
of  the  salt. 
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3d  Group  op  Pentads.     Prepabationb  of  Bisuuth. 
Bwmuthum.     (Bimiuth.     Bi  =  210.) 

This  metal  as  found  native  is  of  a  pi nkbh- white  color,  very  brittle, 
readily  fusible  and  cn'stallizable ;  its  proper  solvent  is  nitric  aciu,  but  its 
solution  in  nitric  acid  is  decompoeed  by  water.  Most  of  what  reaches 
us  is  obtained  from  Germany;  both  arsenic  and  copper  are  common 
impurities.  To  free  it  from  these  impurities  it  has  been  su^ested  to 
heat  to  redness,  in  a  covered  crucible,  a  mixture  of  oxide  or  subnitrate 
of  bismuth  with  half  its  weiglit  of  charcoal,  or  mix  16  ounces  of  the 
metal  powdered  with  2  oimces  of  carbonate  of  sodium,  and  2  drachms  of 
sulphur;  mix,  fuse  for  an  hour,  and  separate  the  metal  from  the  scorise. 

Bbmuth  is  used  in  the  composition  of  type-metal,  pewter,  and  fusible 
metak.  The  following  proportions  yield  useful  alloys,  adapted  to  baths, 
and  to  taking  impressions  of  plaster  caste,  etc.  The  allov  of  8  parts  of 
bismuth,  5  lead,  3  tin,  melts  at  202'*  F.  That  composed  of  2  bismuth, 
1  lead,  1  tin,  melts  at  200.75°  F. 

It  is  little  affected  by  the  air ;  bums  when  strongly  heated ;  sp.  gr. 
9.8  to  9.9.  Sulphuretted  hydrogen  gives  a  blaidt  precipitate  with  its 
salts ;  the  nitric  solution  is  not  precipitated  by  sulphuric  acid.  Chromate 
of  potassium  gives  a  yellow  precipitate  differing  from  that  of  lead  by 
being  soluble  iu  H^O„  and  insoluble  in  KHO.  By  alkaUes  a  white 
precipitate  is  thrown  down  insoluble  in  an  excess;  by  carbonate  of  po- 
tassium, white;  by  ferrocyanuret  of  potassium,  white;  by  iodide  of 
potassium,  brown ;  by  iron,  ziuc,  copper,  cadmium,  tin,  and  lead,  in  the 
metallic  state.  The  soluble  salts  of  bismuth  are  remarl^le  for  a  daz- 
zling white  precipitate,  produced  on  throwing  their  solution  into  a  Ui^ 
amount  of  water, 

Bismuthi  citras,  BiCjH^O,.     White  powder. 

Biamuthi  et  ammonii  cittas.     Small  shining  peaxl;  bcbIbb.     Doee,  gr.  j  to  m. 

BiBmulhi  et  ammonii  citraa  liquor,  Pb.  Br. 

Bismuthi  oiidum,  Bi,Oj.     A  dulljye How ish- white  powder.     Doee,  gr,  v  to  Dt. 

Bismuthi  subcarbonaa,  (BiO),CO,HX),     Insoluble  while  powder.     Doae,  gr.  t  (o  30. 

Buminthi  subnitras,  BiONO.lI^.     insoluble  white  powder.     Dose,  gr.  5  to  30. 

Bismuth!  tannaa.     Yellowish  ioaoluble  powder.     Dose,  gr.  30. 

Bismuthi  valerianas.     Kemedj  for  neuralgia.     Dotie,  gr.  ^  to  v. 

Biamulki  Gtrm,  U.  S.  P.     {Citrate  of  BUmuik.     BiC,H,CV  =  399.) 

Subnitrate  of  bismuth,  ten  parte    .  .10 

Citric  acid,  seven  parte 7 

Diatilled  water A  sufficient  quantity. 

Boil  the  subnitrate  of  bismuth  and  the  citric  acid  with  40  parts  of 
distilled  water,  until  a  drop  of  the  solution  yields  a  clear  solution  with 
water  of  ammonia.  Then  add  500  parts  of  distilled  water,  allow  the 
suspended  matter  to  deposit,  wash  the  precipitate  (first  by  a  decantadon 
and  afterwards  on  a  strainer)  with  distilled  water,  until  the  washings 
are  tasteless,  and  dry  the  residue  at  a  gentle  heat. 

This  salt  is  made  officinal  to  form  the  bismuth  et  ammonii  citras. 

A  white,  amorphous  powder,  permanent  in  the  air,  odorless  and  taste- 
less, insoluble  in  water  or  alcohol,  but  soluble  in  water  of  ammonia. 
When  strongly  heated,  the  salt  chars,  and,  on  ignition,  leaves  a  more  or 


;vCoO»^lc 


398  PENTAD    HETALS. 

less  blackeoed  residue  with  a  yellow  sur&ce,  whidi  is  dissolved  by  warm 
nitric  acid.  This  solution,  on  being  dropped  into  water,  occasions  a 
white  turbidity.  The  ammoniacal  solution,  when  treated  with  hydro- 
sulphuric  acid  in  excess,  yields  a  black  precipitate.  The  filtrate,  de- 
prived, by  heat,  of  the  dxcoss  of  hydroaulphuric  acid  and  cooled,  when 
boiled  with  lime-water,  produces  a  white  precipitate ;  and  when  a  portion 
of  it  is  mixed  witb  an  equal  volume  of  concentrated  sulphuric  acid  and 
cooled,  a  brown  or  brownish-black  zone  should  not  appear  around  a 
crystal  of  ferrous  sulphate  dropped  into  the  liquid  (absence  of  nitrate). 

Bismuthi  et  Ammonii  CHtras,  U.  S.  P.     {Gfy-aie  of  BismtUh  and 

Amvumia.) 
Citrata  of  bismuth,  tan  parts  .                         .10 
Water  of  ftinmoiiia, 
DiHtitled  water,  each A  sufficient  quantity. 

Mix  the  citrate  of  bismuth,  with  20  parts  of  distilled  water,  to  a 
smooth  paste,  and  gradually  add  water  of  ammonia  until  the  salt  is  dis- 
solved, Bsid  the  liquid  has  a  neutral  or  only  a  &intly  alkaliue  reaction. 
Then  filter  the  solution,  evaporate  it  to  a  syrupy  consistence,  and  spread  it 
on  plates  of  glass,  so  that,  on  dr^'ing,  the  salt  may  be  obtained  in  scales. 

Keep  the  product  in  small,  well-stopped  vials,  protected  from  light. 

This  is  a  very  popular  form  for  the  administration  of  bismuth,  and  is 
used  extensively  in  the  manufacture  of  the  popular  elixirs  of  bismuth. 
Ite  solubility  is  claimed  by  some  to  render  it  more  valuable  than  other 
prejiarations  of  bismuth.     It  is  given  in  doses  of  gr.  j  to  iij. 

Small,  shining,  pearly,  or  translucent  scales,  becoming  opaque  on  ex- 
posure to  air,  odorless,  having  a  slightly  acidulous  and  metallic  taste,  and 
a  neutral  or  faintly  alkaUnc  reaction.  Very  soluble  in  water,  and  bat 
sparingly  soluble  in  alcohol.  When  strongly  heated,  the  salt  melts,  then 
cnars,  and  finally  leaves  a  more  or  less  blackened  residue,  with  a  yellow 
surface,  which  is  dissolved  by  \v'arm  nitric  acid.  This  solution,  on  being 
dropped  into  water,  occasions  a  white  turbidity.  The  aqueous  solution 
of  the  salt,  when  boiled  with  solution  of  potassa,  evolves  a  vapor  of 
ammonia ;  and,  when  treated  with  hydrosulphuric  acid,  yields  a  black 
precipitate.  If  the  filtrate  be  deprived,  by  heat,  of  the  excess  of  hydro- 
sulphuric  acid,  and  cooled,  a  portion  of  it,  boiled  with  lime-water,  pro- 
duces a  white  precipitate.  Auotlier  portion,  affer  being  mixed  with  an 
equal  volume  of  concentrated  sulphuric  acid,  and  cooled,  should  not 
produce  a  brown  or  brown i^ih-black  zone  around  a  crystal  of  ferrous 
sulphate  dropped  into  the  liquid  (absence  of  nitrate). 

Liquor  Biamuthi  et  Ammonii  CHfratia,  Br.  Ph.     {8(^iition  of  CHraie  of 
Bismuth  owZ  Ammonium.) 

This  solution  is  diretrted  by  the  British  Pharmacopeia  to  be  made 
directly  from  bismuth,  but  is  now  most  ponerally  made  by  dissolving 
the  citrate  of  bismuth  and  ammonia  in  water,  in  the  proportion  of  gr,  ij 
to  the  flutdrachm. 

The  dose  is  1  or  2  fluidrachms  three  times  daily. 
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Bitmvthi  Oxidum,  Br.  Ph.  {Oxide  of  Bianuth.  BijOs  =  468.) 
This  is  directed  to  be  made  by  mixing  1  pound  (avoir.)  of  gubnitrate 
of  bismuth  and  4  pints  of  solution  of  soda,  and  boiling  them  for  five 
minutes.  After  the  mixture  has  cooled,  and  the  oxide  subsided,  decant 
the  supernatant  liquid,  wash  the  precipitate  thoroughly  with  distilled 
water,  and  dry  it  with  a  gentle  heat. 

This  preparation  has  Been  recommendecl  in  preparing  the  oleate  of 
bismuth  (which  see). 

The  dose  is  the  same  as  the  eubnitrate  or  subcarbonate.  Oxide  of 
bismuth,  thus  prepared,  is  a  dull  yellow  powder,  and  is  apt  to  coutain 
traces  of  oxide  of  lead  or  silver,  the  presence  of  which  would  be  detected 
by  the  same  tests  as  in  the  subnitrate. 

£iajmtthi  ^tbearbonas,  U.  S.  P.     (Subcarbonate  of  Bwmuih. 
(BiO),CO,H,0  =  630.) 

2  troyounces. 


Take  of  Bismuth,  in  piecea 

Water  of  ammonia 
CarboDat«  of  sodium 
Distilled  water    . 


5  fluidounces. 

10  trOTOUnces. 

A  sufficient  quantity. 


Mix  4J  troyounces  of  the  nitric  add  with  4  fluidounces  of  distilled 
Tvater  in  a  capacious  glass  vessel,  and,  having  added  the  bismuth,  set 
the  whole  aside  for  twenty-four  hours.  Dilute  the  resulting  solution 
with  10  fluidounces  of  distilled  water;  .stir  it  thoroughly,  and,  after 
24  hours,  filter  through  paper.  To  the  filtered  liquid,  previously 
■diluted  with  4  pints  of  distflled  water,  slowly  add  the  water  of  am- 
monia, with  constant  stirring.  Transfer  the  whole  to  a  .strainer,  and, 
after  the  precipitate  has  been  drained,  wash  it  with  2  pints  of  distilled 
water,  and  drain  it  again.  Then  place  the  precipitate  in  a  proper  vessel, 
add  the  remainder  of  the  nitric  acid,  and  anerward  4  fluidounces  of  dis- 
tilled water,  and  set  the  solution  aside.  At  the  end  of  24  hours,  filter 
through  paper. 

Dissolve  the  carbonate  of  sodium  in  20  fluidounces  of  distilled  water, 
with  the  aid  of  heat,  and  filter  tlie  solution  through  paper.  To  this,  when 
cold,  slowly  add  the  solution  of  nitrate  of  bismuth,  with  constant  stir- 
ring ;  transfer  the  whole  to  a  strainer,  and,  after  the  precipitate  has  been 
drained,  wash  it  with  distilled  water  until  the  washings  pass  tasteless. 
Lastly,  dry  it  on  bibulous  pajier  with  a  gentle  heat,  and  rub  it  into  powder. 

This  preparation  was  introduced  into  practice  under  the  impression 
that  it  was  more  efficacious,  as  it  possessed  antacid  properties  as  well  as 
those  of  the  bismuth  preparations.     The  repeated  solution  gives  an  op- 

Cortunity  to  separate  any  arsenic  that  may  be  present  as  an  arscniatc  of 
ismuth. 
The  dose  is  from  5  grains  to  ^  drachm,  or  more. 

A  white,  or  pale  yellowish-white  powder,  permanent  in  the  air,  odor- 
less and  tasteless,  and  insoluble  in  water  or  alcohol.  When  heated  to 
redness,  the  salt  lose^  moisture  and  carbonic  acid  gas,  and  leaves  a  yellow 
residue,  which  is  soluble  in  nitric  or  in  hydrochloric  acid,  and  which  is 
l>ladcened  by  hydrosulphuric  acid. 
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On  diseolviog  1  part  of  the  salt  in  6  parts  of  warm  nitric  acid 
(sp,  gr.  1,200),  a  eopioua  effervescence  takes  place,  and  no  residue  shoold 
be  left  (absenee  of  iDsoluble  foreign  salts).  On  pouring  this  solution  into 
50  parts  of  water,  a  white  precipitate  is  produced,  and,  on  filtering  and 
concentrating  tlie  filtrate  to  6  parts,  a  portion  of  this,  mixed  with  5  times 
its  volume  of  diluted  sulphuric  acid,  should  not  become  cloudy  (absence 
of  lead).  If  another  portion  be  precipitated  with  an  excess  or  water  of 
ammonia,  the  supernatant  liquid  should  not  exhibit  a  blue  tint  (copper). 
On  diluting  a  third  portion  with  5  volumes  of  distilled  water,  the  filtrate 
should  not  be  affected  by  test-solution  of  nitrate  of  silver  (chloride),  or 
of  nitrate  of  barium  (sulphate) ;  nor  by  hydrochloric  acid  (silver).  If 
the  salt  be  boiled  with  acetic  acid  diluted  with  an  equal  volume  of  water, 
and  tlie  cold  filtrate  freed  from  bismuth  by  hydrosulphuric  acid,  the  new 
filtrate  should  leave  no  fixed  residue  on  evaporation  (alkalies  and  alka- 
line earths).  On  boiling  1  gm.  of  the  salt  with  10  cc.  of  solution  of 
soda  (sp.  gr.  1.260),  and  holding  a  glass  rod  dipped  in  acetic  acid  over 
the  teat-tube,  not  more  than  a  faint,  white  cloud,  but  no  heavy,  white 
fumes  should  appear  (only  traces  of  ammonia).  If  the  preceding  mix- 
ture, after  thorough  boiling,  be  diluted  with  water  to  60  c.c,  and  filtered, 
the  filtrate,  when  supersaturated  with  hydrochloric  acid,  and  treated  with 
hydrosulphuric  acid,  should  not  deposit  more  than  a  trace  of  a  precipi- 
tate, which  should  not  have  a  yellow  or  orange  color  (only  traces  of  anti- 
mony, arsenic,  tin).  On  boiling  1  gm.  of  the  salt  with  10  cc.  of  strong 
solution  of  aoda,  decanting  the  liquid  from  the  precipitated  oxide  of  bis- 
muth into  a  long  test-tube,  and  addii^  about  0.5  gm.  of  aluminium  wire 
cut  into  small  pieces  (a  loose  plug  of  cotton  being  pushed  a  short  distance 
down  the  tube),  the  generated  gas  should  not  imjmrt  any  color  or  tint  to 
paper  wet  with  test-solutionof  nitrate  of  silver  and  kept  over  the  mouth 
of  the  test-tube  for  half  an  hour  (absence  of  more  than  traces  of  arsenic). 

Biemutki  Subnitrae,  U.  S.  P.      (Suhniirate  of  Bismuth. 
BiONO,HjO  =  30«.) 
Take  of  Bismuth,  in  pieces  ...        2  iroyouncea. 

Nitric  acid, 

Cnrbonate  of  sodium,  each   .        .      10  " 

AVater  of  ammoniH        ...        6  fiuidouncee. 
Distilled  water        ....        A  aufticieiit  quantity. 

Mix  4J  troyounces  of  the  nitric  acid  with  4  iluidounces  of  distilled 
water,  in  a  capacious  glass  vessel,  and,  having  added  the  bismuth,  set  the 
whole  aside  for  24  houi3.  Dilute  the  resulting  solution  with  10  fluid- 
ounces  of  distilled  water,  stir  it  thoroughly,  and,  at  the  end  of  24 
hours,  filter  through  paper. 

Dissolve  the  carbonate  of  sodium  in  20  fluidounces  of  distilled  water 
with  the  aid  of  heat,  and  filter  the  solution  through  paper.  To  this, 
when  cold,  slowly  add  the  solution  of  nitrate  of  bismuth,  with  constant 
stirring.  Transfer  the  whole  to  a  strainer,  and,  after  the  precipitate  has 
been  drained,  wash  it  with  distilled  ivator  until  the  washings  pass  taste- 
less, and  drain  again  as  completely  as  possible.  Then  place  the  moist 
precipitate  in  a  capacious  vessel,  gnulually  add  tlie  remainder  of  the  nitric 
acid  and  aflerwanls  4  fluidounces  of  distilled  water,  and  set  the  solution 
aside.     At  the  end  of  24  hours  filter  through  paper,  and  to  the  filtered 
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liquid,  previously  diluted  with  4  pints  of  distilled  water,  slowly  add 
the  water  of  ammonia,  with  coustaut  stirring.  Transfer  the  whole  to 
a  strainer,  and,  after  the  precipitate  has  been  drained,  wash  it  with 
2  pints  of  distilled  water,  drain  it  again.  Lastly,  dry  it  upon  bibulous 
paper  with  a  gentle  heat,  and  rub  it  into  powder. 

The  simple  formula  formerly  adopted  fur  this  preparation  has  been  so 
greatly  modified  in  the  officinal  directions,  that  it  is  deemed  proper 
to  introduce  them,  as  above,  in  detail.  The  addition  of  diluted  nitric 
acid  to  bismuth  results  iu  the  decomposition  of  the  acid  and  the  forma- 
tion of  bismuthous  nitrate  with  the  liberation  of  nitrous  fumes.  The 
reactioD  is  represented  by  the  following  formula: 

Bi, + 8HNOj= 2Bi3NOg+ 2N0 -|-4H,0. 

Formerly  the  preparation  was  finished  by  throwing  this  into  water, 
by  whidi  four  equivalents  were  resolved  into  three  of  basic,  gen- 
erally called  subnitrate  (BiONO,),  and  one  of  the  "nine  nitrate," 
BiO,9NO„  the  latter  remaining  in  solution,  while  the  officinal  salt  went 
dowD  as  a  heavy,  white,  insoluble  powder.  The  modified  process  in- 
serted in  the  Pkarmacopma  of  1870,  directs  the  precipitation  of  the 
Bolution  of  the  temitrate  with  carbonate  of  sodium,  by  double  decom- 
position, yielding  nitrate  of  sodium  in  solution  and  insoluble  subcarbo- 
nate  of  bismuth,  whicli,  by  washing,  is  obtained  pure;  and  is  then 
dissolved  in  a  fresh  portion  of  nitric  acid ;  in  this  way,  the  arsenic 
which  may  have  been  contained  in  the  first  solution  is  separated  in  a 
soluble  form  by  the  addition  of  the  carbonated  alkali  and  the  subse- 
quent washing.  The  solutions  are  directed  to  be  diluted  till  precipita- 
tion commences,  and  exposed  for  24  hours,  by  which  the  remaining 
araeniate  of  bismuth,  which  is  rather  insoluble  iu  dilute  acid  solutions,  is 
separated;  the  precipitate  is  then  removed  by  filtration,  and  the  subni- 
trate obtained  oy  the  addition  of  distilled  water,  and  tlien  ammonia. 
This  last  named  midition  increases  theprecipitate  by  neutralizing  any  excess 
of  nitric  acid,  which  otherwise  holds  in  solution  much  of  the  bismuth. 

Subnitrate  of  bismuth  is  a  sedative  and  antispasmodic  of  very  useful 
and  peculiar  properties ;  its  chief  use  is  in  gastro-iutestinal  afiections, 
diarrhoea,  and  nausea.  The  dose  is  from  1  to  20  grains.  It  is  also  em- 
ployed as  a  cosmetic,  from  its  white  and  satiny  appearance.  The  pres- 
'  ence  of  arsenic,  in  the  commercial  varieties  and  in  specimens  prepared 
by  the  old  prof^eist,  is  believed  by  some  physicians  to  have  a  baring 
upon  its  therapeutic  properties  and  perhaps  to  add  to  its  eflSciency. 

A  heavy,  white  powder,  permanent  in  the  air,  odorless  and  almost 
tasteless,  showing  a  slightly  acid  reaction  when  moistened  on  litmus 
paper,  and  insoluble  in  water  or  alcohol.  When  heated  to  redness,  the 
salt  gives  off  moisture,  and  afterward  nitrous  vapors,  leaving  a  yellow 
residue  which  is  soluble  in  nitric  or  in  hydrochloric  acid,  and  which  is 
blackened  by  hydrosulphuric  acid. 

On  dissolving  1  part  of  the  salt  in  5  parts  of  warm  nitric  acid  (sp. 
gr.  1.200),  no  effervescence  should  occur  (absence  of  carbonate),  and  no 
residne  should  be  left  (absence  of  insoluble  foreign  salts).  The  reactions, 
for  piuity,  of  this  solution,  as  well  as  those  of  the  original  salt,  should 
be  the  same  as  those  mentioned  under  Bixmutki  SuAcarbonas. 
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Biamuiki  Tannaa.  {Tannaie  of  BUmuth.) 
This  19  prepared  by  first  precipitatiog  the  oxide  of  bismuth  from  a 
solution  of  44  parts  of  the  crystallized  nitrate  by  an  excess  of  caustic 
soda.  This  precipitate  is  collected  on  a  cloth,  and  carefully  washed ;  it 
is  then  triturated  in  a  mortar  with  29  parts  of  tannic  acid.  The  magma 
is  then  diluted  with  water;  the  whole  is  thrown  <m  a  cloth,  washed,  and 
then  dried  either  in  the  air  or  in  a  slightly  heated  closet. 

This  is  a  yellowish,  insoluble,  nearly  tastelesB  powder,  which  has  been 
introduced  as  a  remetiy  for  obstinate  diarrhtea.  The  dose  mentioned  in 
the  journals  is  30  grains. 

Biamuiki  Valerianaa,     (  ValeriawUe  of  Bigmuth.) 
Pm>ared  by  adding  an  aqueous  solution  of  temitrat«  of  bismuth 

(BiSIsOg)  to  valerianate  of  sodium;  the  white  precipitate  is  washed 

with  water  containing  a  small  quanti^  of  valerianic  acid,  and  dried 

with  a  gentle  heat. 

It  has  been  brought  to  the  notice  of  the  medical  profession  as  a 

remedy  in  neuralgic  affectious,  and  b  given  in  doses  trf"  J  grain  to  3 

grains,  three  or  four  times  a  day. 


CHAPTER  VII. 

TESTS,  QVALITATrVE  AND  QUANTITATIVE. 

THE  ad\'anee  in  pharmaceutical  education  demands  that  the  pharma- 
cist of  the  day  be  better  informed  on  the  subject  of  chemistrj',  and 
especially  on  that  branch  of  the  science  which  enables  him  to  determine 
the  purit}'  and  composition  of  his  stock.  The  advantage  of  such  a 
knowledge  cannot  be  overestimated;  while  to  the  physician  such  knowl- 
etlge  is  exceedingly  necessary  in  any  toxicological  iuvestigation,  and  the 
analysis  of  urine  is  now  one  of  the  most  important  elements  in  diagnosis. 

All  chemicals  and  many  organic  substances  are  recognized  by  certain 
reactions,  precipitates,  or  colorations,  produced  by  other  chemicals. 
These  chemicals  are  usually  kept  in  solutions  called  test-chemicals  or 
test-solutions;  and  when  these  solutions  are  prepared  for  quantitative 
anal}'8is  the  strength  bears  some  decimal  relation  to  the  molecular 
weight  of  the  ingredient,  and  such  solutions  are  called  volumetricsolutions. 

In  the  appendix  to  the  British  Pharmacopceia  (added  in  1874)  a  list 
of  reagents,  test-  and  volumetric-solutions  were  added.  The  committee 
on  revision  of  the  United  States  Pharraacopfeia  have  wisely  followed 
the  same  plan,  and  added  tests  and  outlines  for  assaying  all  the  prin- 
cipal chemicals  and  drugs.  Although,  at  the  present  time,  it  is  greatly 
to  be  deplored  that  many  of  the  chemicaLs  and  even  the  preparations 
are  not  made  in  the  shops  or  working-rooms  of  the  pharmacist,  but  ore 
procured  from  the  laboratory  of  the  manufacturer,  it  becomes  all  the 
more  necessarv*  that  he  should  have  some  simple  tests  that  will  enable 
him  to  determine  the  purity  of  his  preparations.  The  description  of 
all  the  various  methods  employed  in  analysis  would  occupy  too  mu<^ 
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r;  in  a  work  entirely  pharmaceutical,  and  the  reader  is  referred  to 
methods  and  analytical  tables  published  in  chemical  works.  A 
short  description  of  the  apparatus  used  and  the  more  important  opera- 
tions is,  however,  indispensable. 

Test-solutions  should  be  prepared  in  a  small  flask,  and,  when  the 
substance  is  hard  or  but  slightly  soluble,  it  should  first  be  reduced  to  a 
powder  in  a  clean  mortar.  Distilled  water  only  is  to  be  used  in  all 
analytical  work.  The  most  accurate  preparation  of  volumetric  solu- 
tions is  procured  by  using  a  flask  of  such  a  size  as  to  produce  a  litre, 
half-litre,  or  quarter-litre.  These  flasks  come  graduated  in  various 
sizes  (Fig.  199),  and,  in  selecting,  care  should  be  taken  to  procure  one 
in  which  the  neck  is  even  and  not  too  large,  and  the  graduating  line  is 


Fig.  1S9. 


Fig.  200. 


Fig.  201. 


Fig.  202. 


m  an  even 


e  and  well  up  on  the  neck.  Some  chemists  prefer  to 
make  the  solutions  in  ordinary  fla^k?^,  and  complete  the  voiunie  in  a 
cylinder  graduated  in  cubic  centimetres  (Fig.  200). 

Ail  solutions  should  be  filtered  tlirough  paper  entirely  free  from  iron 
or  coloring  matter.  They  should  be  kept  in  glass-stoppered  bottles. 
Various  kinds  of  bottles  have  been  proposed  for  this  purpose.  The 
bottle  (Fig,  201}  has  the  label  moulded  on  the  surface.  They  come  in 
sets  of  4-ounce  bottles  to  contaiu  32  solutions,  and  this  size  will  be 
found  to  be  the  most  convenient  for  ordinary  test-solutions.  For  the 
mineral  acids  the  bottle  (Fig.  202),  with  an  enamelled  label  and  glass 
cap,  is  very  desirable.  Where  economy  is  a  consideration,  an  ordinaiy 
tincture  bottle  can  be  iLsecl  with  a  set  of  paper  reagent  labels.  Su<m 
labels,  after  being  pasted  on  the  bottle,  should  be  \aruiBhed  over  with 
a  solution  of  paranBne  in  turpen- 
tine, which  renders  them  impervi- 
ous and  unaffected  by  either  acids 
or  alkalies. 

In    the  selection  of  test-tubes, 
only  those  should  be  selected  which 
are  of  thin,  hard  glass.     They  are 
sold  according  to  length,  the  most  available  sizes  being  those  4  or  5 
inches  long,  and  from  a  ^  to  f  inch  in  diameter.     They  arc  usually 
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kept  in  a  rack  Buch  as  pictured  (Fig,  203),  and  when  not  in  use  they 
should  be  cleaned  and  stuck  on  the  wooden  pins  provided  for  that  purpose. 

Beakers  should  be  wide  enough  to  admit  of  being  easily  eleanaed,  and 
of  well-annealed  glass,  to  admit  of  sudden  changes  of  temperature. 

The  burette  is  indispensable  in  all  volumetric  or  quantitative  analysis. 
Various  forms  have  Dcen  devised,  but  it  seems  to  us  that  the  simplest, 
or  Mohr's  burette,  b  the  best  (Fig.  204).  It  consists  of  a  straight  tube 
of  glass,  graduated  in  cubic  centimeters  and  fractions  of  tliat  measure. 
It  is  of  the  same  bore  to  within  about  an  inch  or  two  of  the  end,  where 
it  is  contracted  so  as  to  fit  a  rubber-tube  to  which  is  attached  a  corn- 


Fig;  204. 


Fig.  206. 


Kg.  206. 


pressing-screw,  which  r^ulatcs  the  flow.  Most  of  these  burettes  are 
made  in  Germany,  and  are  usually  very  accurate. 

In  use  the  burette,  is  supported  in  some  sort  of  stand  or  support  such 
as  Fig.  205.  AVhere  considerable  work  is  to  be  done,  as  in  the  labora- 
tory of  the  analytical  chemist,  it  is  an  excellent  plan  to  have  a  number 
of  these  solutions  ou  hand,  and  a  stand  hke  Fig.  206,  to  hold  a  number 
of  burettes,  is  a  great  convenience. 

In  using  the  Burette,  it  is  first  filled  up  to  the  top  mark,  and  then  by 
opening  the  screw-compressor  the  liquid  is  allowed  to  drop  slowly  into 
a  beaker  or  vessel  containing  the  article  to  be  tested,  stirring  well  aiter 
each  addition,  until  the  decoloration  or  coloration  is  complete.  Then, 
by  reading  off  the  graduation,  the  amount  of  liquid  used  b  seen,  and  the 
required  result  is  easily  gotten  by  a  simple  proportion. 

When  determining  the  strength  of  an  alkaline  substance,  as,  for 
example,  potassium  carbonate,  it  is  usual  to  add  a  few  drops  of  litmus 
solution  to  the  alkaline  solution,  and  then,  by  adding  oxalic  acid  solu- 
tion gradually,  and  heating  the  solution  after  each  addition,  to  entirely 
expel  the  carbonic  aeid.  As  soon  as  the  blue  color  of  the  litmus  is 
destroyed,  we  know  that  tlie  solution  is  neutralized.     Suppose  it  required 
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60  c.c.  of  the  volumetric  oxalic  acid  solution,  we  would  know  thai  oor 
solution  contained  of  anhydrous  carbonate  .0690  X  50  ^  3.45  gm. 

In  quantitative  analysis,  it  frequently  becomes  necessary  to  determine 
the  qoantities  of  metals,  or  oi^nic  substances,  present  by  the  weight  of 
precipitates.  They  should  becollected  on  a  tared  filter,ana,  after  thorough 
waahmg>carefullydried  inadrying-oven  at  a  temperature  not  over  212°  P. 


LIST   OF   REAGENTS. 
I.— ARTICLES   USED   IN   TESTING. 

Absolute  Alcohol.— Ethyl  alcohol  [CjHjHO=:46]  nearly  or  quite 
free  from  water.  It  should  have  the  sp.  gr.  0.794  at  15.6°  (60°  F.); 
should  respond  to  the  tests  of  purity  given  under  alcohol ;  and  a  por- 
tion shaken  with  well-dried  sulphate  of  copper  should  not  impart  color 
to  the  latter. 

Acids. — All  acids  used  in  testing  must  fulfill  the  requirements  of 
sti<ength  and  purity  mentioned  in  the  Pharmacopoeia,  with  the  additional 
condition  that  the  reactions  for  purity  shall  not  depend  upon  a  limit  of 
time,  nor  permit  any  recognizable  trace  of  impurity. 

Besides  responding  to  all  other  teste  for  purity,  Hydrochloric  Add, 
diluted  with  five  times  its  volume  of  distilled  water,  and  Sulphuric 
Acid,  diluted  with  fifteen  times  its  volume  of  distilled  water,  when 
treated  by  the  method  given  under  test-zinc,  should  give  no  indication 
of  the  presence  of  arsenic 

Aluminium. — Metallic  aluminium  [Al  =  27]  in  the  form  of  wire 
or  ribbon.  It  should  be  soluble  in  solution  of  potassa,  witfiout  leaving 
a  residue. 

Chromate  of  Potassium. — The  crystallized  salt  [KjCrOj  =  194.4]. 

Copper. — Metallic  copper  [Cu  =  63.2]  in  slender  wire,  or  thin  foil 
cut  into  strips. 

Gelatinized  Starch. — ^A  gelatinous  solution,  freshly  prepared  by 
mixing  1  part  of  starch  (see  Amyluin)  with  200  parts  of  distilled  water, 
and  boiling  the  mixture  for  five  or  six  minutes. 

Gold.— Metallic  gold  [Au  =  196.2]  in  the  forin  of  leaf.  It  should 
not  be  affected  by  nitric  acid,  but  should  readily  dissolve,  without  resi- 
due, in  nitrohj-drochloric  acid. 

Hydrosulphuric  Acid. — The  gas  [HjS  =:  34]  generated  by  treating 
ferrous  sulphide  [FeS  =  87.9]  with  diluted  sulphuric  acid  {see  Acidum 
Salphuricum  Diluium),  and  washed  by  being  passed  through  a  small 
quantity  of  distilled  water  in  a  wash-bottle.  1  part  of  ferrous  sulphide 
is  sufficient  for  15  parts  of  diluted  sulphuric  acid,  or  for  1.5  parts  of 
sulphuric  acid  when  this  is  diluted  with  eight  to  ten  times  its  weight 
of  distilled  water;  and  the  resulting  gas  wdl  saturate  about  50  parts 
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of  disdlled  water.  DiatiUed  water  bo  saturated  may  be  used,  whea 
fresh,  SB  a  test-soIutioD  of  hydroeulphuric  acid.  It  should  give  the 
strong  odor  of  the  acid,  and  should  abundantly  blacken  test-solution 
of  acetate  of  lead. 

Indigo.— Indigo  blue  [CgH^O  =  131]. 

Litmus  Paper. — Blue  Litmus  Paper.  Unsized  white  paper  colored 
with  solution  of  litmus. — Hed  lAtnms  Paper.  Unsized  white  paper 
colored  with  solution  of  litmus  previously  reddened  by  t±ie  smallest 
requisite  quantity  of  sulphuric  acid. 

Molybdate  of  Sodium.— The  salt  [Na^oO^-HjO  =  223.5]  in  crys- 
tals, or  in  clear,  white,  fused  masses. 

Solution  of  Litmus. — A  solution  prepared  by  macerating  1  part  of 
litmus,  in  powder,  with  10  parts  of  diluted  alcohol,  in  a  closed  vessel, 
for  2  days,  and  filtering. 

Solution  of  Turmeric. — A  solution  prepared  bv  macerating  1  part 
of  bruised  turmeric  with  6  parts  of  diluted  alcohol,  in  a  closed  vessel, 
for  7  days,  and  filtering. 

Test-Zinc. — Metallic  zinc  [Zn  =  64.9],  free  from  arsenic,  and  in 
slender  sticks,  or  small  fragments,  or  in  thin  disks,  prepared  by  melting 
the  metal  and  pouring  it  in  a  thin  stream  into  water. 

Test-zinc  should  be  soluble  in  diluted  sulphuric  acid  and  leave  no 
residue,  or  not  more  than  a  slight  one  (absence  of  more  than  small  pro- 
portions of  lead).  If  test-zinc  does  not  cause  rapid  eServescence  in 
diluted  sulphuric  acid,  this  difficulty  may  be  overoome  by  sprinldine 
the  metal  with  test-solution  of  platioic  chloride  previously  diluted  with 
about  500  times  its  volume  of  distilled  water,  and  then  drying  on  the 
water-bath, 

Tunneric  Paper. — Unsized  white  paper  colored  with  solution  of 
timneric,  by  steeping  and  drying  it  without  the  application  of  heat. 

Tests  for  the  Absence  of  Arsenic. 

A  flask  of  300  to  400  cc.  capacity'  is  connected,  through  a  tubulated 
stopper,  with  a  drying-tube,  one  end  of  which  is  filled  with  fragments 
of  (fried  chloride  of  calcium,  and  the  other  end  with  fragments  of  dry 
potnssa  or  soda.  The  drying-tube  is  connected  with  a  horizontal  tube 
of  hard  glass,  about  ten  inches  (25  centimeters)  in  length,  and  one-fourth 
of  an  inch  (6  millimeters)  in  diameter,  having  the  farther  end  dnnvn  out 
narrow  and  turned  downward,  so  as  nearly  to  reach  the  bottom  of  a  test- 
tube  adjusted  to  receive  it.  S'ear  its  further  horizontal  portion,  the  hard 
glass  tube  is  narrowed  to  about  one-third  its  diameter,  and  the  whole  tube 
18  supported  securely,  leaving  a  space  of  three  inches  (7  centimete.re),  next 
before  the  narrow  portion,  free  for  the  flame  of  a  lamp  placed  under- 
neath. A  portion  of  4  to  5  gm.  of  the  zm6  to  be  tested  is  placed  in  the 
flask,  with  120  to  150  cc.  of  diluted  sulphuric  acid  (known  to  be  free 
from  arsenii^,  the  connections  are  closed,  and  3  or  4  cc  of  test^«olution 
of  nitrate  of  silver  poured  in  the  test-tube  to  receive  the  gas.    Wbeu 
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the  gas  has  babbled  briskly  through  the  solution  in  the  test-tube  for  at 
least  five  minutes,  and  until  the  air  is  expelled  from  the  apparatus,  the 
lamp  is  placed  so  as  to  heat  the  hard  gl&s^  tube  nearly  or  quite  to  red- 
ness, ana  this  temperature  is  maintained  for  at  least  twenty  minutes, 
while  the  gae  is  passing.  Xo  mirror  j^hould  appear  in  the  narrowed 
portion  of  the  heated  tube,  beyond  the  flame,  ana  no  black  prcci]>itate, 
or  not  more  than  a  slight  dftrkening  of  color  should  appear  in  the  test- 
solution  of  nitrate  of  silver  (absence  of  arsenic).  Also  no  mirror  should 
appear  in  the  tube  next  before  its  heated  portion  (absence  of  antimony). 

Water. — Whenever  water  is  mentioned  in  the  descriptions  of  chemi- 
cals, or  for  uae  in  any  test,  distilled  water  is  to'  be  employed. 


II.— TEST-SOLUTIONS. 

[Teat-Boluliors  should  be  preeerred  in  well-stopped  bottles  of  hard  glua.] 

Test-Solution  of  Acetate  of  Lead. — A  solution  of  1  part  of  acetate 
of  lead  (see  Plumbi  Aoetas)  in  10  parts  of  distilled  water,  with  the  addi- 
tion of  a  few  drops  of  acetic  acia  (see  Acidum  Aceticuw),  if  necessary, 
to  give  the  liquid  a  faint  acid  reaction.     The  solution  should  be  clear. 

Test-Solution  of  Albumen. — A  solution,  recently  prepared  by 
triturating  the  white  of  one  ^g  with  100  cubic  centimeters  of  distilled 
water  and  filtering  throng  cotton  moistened  with  distilled  water. 

Test-Solution  of  Am m on lo- Nitrate  of  Silver. — A  solution  pre- 
pared by  adding  water  of  ammonia  (see  Aqua  Avimontas),  in  drops,  to 
test-solutioQ  of  nitrate  of  silver,  until  the  precipitate  at  first  formed  is 
very  nearly  all  dissolved,  and  filtering. 

Test-Solution  of  Ammonio-Sulphate  of  Copper. — A  solution 
prepared  by  adding  water  of  ammonia  (see  Aqua  AmmonkB),  in  drops, 
to  test^-solution  of  sulphate  of  copper,  until  the  precipitate  at  first  formed 
is  very  nearly  all  dissolved,  and  filtering. 

Test-Solution  of  Bichromate  of  Potassium. — A  clear  solution 
prepared  by  dissolving  1  part  of  bichromate  of  potassium  (see  Potas^i 
Bichroman)  in  10  parte  of  distilled  water. 

Test-Solution  of  Bitartrate  of   Sodium. — A  clear  solution  pre- 

Sped  by  dissolving  1  part  of  pure  bitartrate  of  sodium  [NaHCjHjO^. 
^O  =  190]  in  10  parts  of  distilled  water,  with  the  aid  of  heat,  and 
filtering  when  cold. 

Test-Solution  of  Carbonate  of  Ammonium. — A  clear  solution 
prepared  by  dissolving  1  part  of  carbonate  of  ammonium  (see  Ammonii 
OarbonoM)  in  10  parts  of  distilled  water. 

Test-Solution  of  Carbonate  of  Sodium. — A  clear  solution  pre- 
pired  by  dissolving  1  part  of  carbonate  of  sodium  (see  Sodii  Carbonas) 
m  10  parts  of  dishlled  water. 
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Test-Solution  of  Chloride  of  Ammonium. — A  clear  solution  pre- 
pared by  dissolving  1  part  of  chloride  of  ammonium  (see  Ammonu 
OUoridum)  in  10  parts  of  distilled  water. 

Test-Solution  of  Chloride  of  Barium. — A  clear  solution  pre- 
pared by  disHoIving  1  part  of  pure,  crystallized  chloride  of  barium 
[BaCl,.2HjO  =  243.6]  in  10  parts  of  distilled  water. 

Teat-Solution  of  Chloride  of  Calcium. — A  clear  solution  pre- 
pared by  dissolving  1  part  of  pure,  crystallized  chloride  of  calcium 
[CaCl,.6H,0  =  218.8]  in  10  parts  of  distilled  water. 

Teat-Solutioti  of  Chloride  of  Gold. — A  clear  solution  prepared 
by  dissolving  1  part  of  chloride  of  gold  [AuClj  =  302,4]  in  20  parts 
of  distilled  water. 

Test-Solution  of  Chromate  of  Potassium. — A  clear  solution 
prepared  by  dissolving  1  part  of  pure  chromate  of  potassium  [K,CrO,  = 
194.4]  in  10  parte  of  distilled  water, 

Test-Solution  of  Ferric  Chloride. — A  clear  solution  prepared  by 
dissolving  1  part  of  ferric  chloride  (see  Fern  Chhridum)  in  10  parts  of 
distilled  water. 

Test-Solution  of  Ferricyanide  of  Potassium. — A  recently  pre- 
pared and  perfectly  clear  solution,  made  bv  dissolving  1  part  of  pure 
ferricyanide  of  potassium  [Kj,Fe(CN),  =  328.9]  in  10  parts  of  distilled 
water.  A  portion  of  tiie  solution,  diluted  with  ten  times  its  volume  of 
distilled  water,  should  give  no  blue  precipitate  on  the  addition  of  a  few 
drops  of  t«st-solution  of  ferric  chloride. 

Test-Solution  of  Ferrocyanide  of  Potassium. — A  clear  solution 
prepared  by  dissolving  1  part  of  ferrocyanide  of  potassium  (see  Pofassii 
Ferrocyanidam,)  in  10  parts  of  dbtilled  water. 

Test-Solution  of  Ferrous  Sulphate. — A  recently  prepared  solu- 
tion made  by  dissolving  1  part  of  selected,  clear  crj'staLs  of  ferrous  sul- 
phate (see  Ferri  Sulphas)  in  10  parts  of  distilled  water.  A  portion  of 
the  solution,  diluted  with  teu  times  its  volume  of  distilled  water,  should 
(pve  an  abundant,  blue  precipitate  on  tlie  addition  of  a  few  drops  of 
test^«>Iution  of  ferricyanide  ot  potassium. 

Test-Solution  of  Gelatin, — A  solution  recently  prejiared  by  digest- 
ing 1  part  of  isinglass  (see  IchthyocoUa)  in  50  [larts  of  distilled  water, 
on  a  water-bath,  for  half  an  hour,  and,  if  necessarj,  filtering  through 
cotton  moistened  mth  distilled  ^vater. 

Test-Solution  of  Hydrosulphuric  Acid. — A  solution  of  hydro- 
sulphuric  acid  gas  in  distilled  water,  as  described  under  hydroeu]i>huric 
acid  (see  page  405). 

Test-Solution  of  Hyposulphite  of  Sodium. — A  clear  solution 
prepared  by  dissolving  1  part  of  hyposulphite  of  sodium  (see  Sodii 
Hypmidphis)  in  10  parts  of  dbtilled  water. 

Test-Solution  of  Indigo. — A  liquid  prepared  by  digesting  1  pert 
of  indigo,  in  powder,  with  12  paits  of  sulphuric  acid,  on  a  water-both, 
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for  ooe  hour,  pouring  the  solution  into  500  parts  of  sulphuric  acid,  then 
leaving  the  mixture  to  subeide,  and  decanting  the  clear  portion  for  use. 

Teat-Solution  of  Iodide  of  Mercury  and  Potassium. — A  clear 
solution  prepared  by  adding  100  parts  of  test-solution  of  mercuric 
chloride  to  367  parts  of  test-solution  of  iodide  of  potassium. 

Test-Solution  of  Iodide  of  Potassium. — A  clear,  colorless  solu- 
tion prepared  by  dissolving  1  part:  of  iodide  of  potassium  (see  Potaaaii 
lotliaum)  in  20  parts  of  distilled  water.  The  solution  should  have  8 
neutral  reaction. 

Test-Solution  of  Iodine. — A dark-coIored,clear  solution  prepared  by 
dissolving  1  part  of  iodine  (see  lodum)  in  a  solution  of  3  parts  of  iodide 
of  potassium  in  50  parts  of  distilled  water. 

Test-Solution  of  Magnesium. — A  clear  solution  prepared  by  dis- 
solving 1  part  of  sulphate  of  magnesium  (see  Magnesii  Sulphaa),  and  2 
parts  of  chloride  of  ammonium  (see  Amrmmii  Chloridum),  in  8  parts 
of  distilled  water,  then  adding  4  parts  of  water  of  ammonia  (see  Aqua 
Ammonios),  setting  aside  for  2  or  3  days,  and  filtering. 

Test-Solution  of  Mercuric  Chloride. — A  clear  solution  prepared 
by  dissolving  1  part  of  mercuric  chloride  (see  Hydrargyri  Chioridvm 
Corroeiimm)  in  20  parts  of  distilled  water. 

Test-Solution  of  Nitrate  of  Barium. — A  clear  solution  prepared 
by  dissolving  1  part  of  pure  nitrate  of  barium  [Ba(NOj),  =  260.8]  in 
20  parts  of  aistilled  water, 

Test-Solution  of  Nitrate  of  Silver. — A  clear  solution  prepared 
by  dissolving  1  part  of  cr^-stallized  nitrate  of  silver  (see  Argenti  I^itra^ 
in  20  parts  of  distilled  water. 

Test-Solution  of  Oxalate  of  Ammonium. — A  clear  solution  pre- 
pared bv  dissolving  1  part  of  pure  oxalate  of  ammonium  [(NHj)jCjOj. 
H,0="l42]  in  20  parts  of  distilled  water. 

Test-Solution  of  Permanganate  of  Potassium. — A  solution  re- 
cently prepared  by  dissolving  1  part  of  permanganate  of  potassium  (see 
PiAasm  Permangana»)  in  1000  parts  of  distilled  water.  62.8  c.c.  of 
this  solution,  acidified  with  5  c.c.  of  diluted  sulphuric  acid,  should  re- 
quire 2  ejc  of  the  volumetric  solution  of  oxalic  acid  for  complete  de- 
coloration. 

Test-Solution  of  Phosphate  of  Ammonium. — A  clear  solution 

?repared  by  dissolving  1  part  of  phosphate  of  ammonium  (see  Anvmona 
'ho^phas)  in  10  parts  of  distilled  water. 

Test-Solution  of  Phosphate  of  Sodium. — A  clear  solution  pre- 
pared by  dissolving  1  part  of  phosphate  of  sodium  (see  Sodii  PkosfAas) 
m  10  parts  of  distilled  water. 

Test-Solution  of  Picric  Acid. — A  saturated,  aqueous  solution 
prepared  bv  dissolving  1  part  of  well-crj-stallized  picric  acid 
fHC^j(No,')i,0  =  229]  in  100  parts  of  distilled  water,  by  the  aid  of 
heat^  setting  aside  to  cool,  and  filtering  after  12  hours. 
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Test-Solution  of  Platinic  Chloride. — A  clear  soLotloD  prepared  by 
dissolving  1  part  of  pure  platinic  chloride  [PtCI,.5H,0  =  426]  in  20 
parte  of  distillGd  water, 

Test-Solution  of  Potassio-Cupric  Tartrate. — A  solution  prepared 
by  dissolving  6,93  grammes  of  selected  crj-stals  of  sulphate  of  copper 
{see  Giipri  SuJphaa)  in  20  c.c.  of  distilled  ^vater ;  also  diasolving  36 
grammes  of  tartrate  of  potassium  (see  PeAaasii  TaTtras)  in  140  cc  of 
eolntioa  of  soda  (see  Liquor  ^Sodai) ;  then  adding  the  former  solution 
gradually  to  the  latter,  vmtle  stirring,  and  finally  adding  to  the  mixture 
a  sufficient  quantity  of  solution  of  soda  to  make  the  liquid  measure 
200  ex. 

Test-solution  of  potassio-cupric  tartrate  should  be  free  from  yellowish- 
brown  sediment,  and  should  deposit  none  upon  boiling. 

Test-Solution  of  Sulphate  of  Calcium. — A  saturated  solution 
prepared  by  digesting  1  part  of  powdered,  native,  crvstallieed  sulphate 
of  calcium  [CaS0^.2HjO  =  1 72]  with  about  300  parte  of  distilled  water, 
at  the  ordinary  temperature,  with  repeated  agitation  for  several  days,  and 
decanting  the  clear  liquid. 

Test-Solution  of  Sulphate  of  Copper. — A  solution  prepared  by 
dissolving  1  part  of  selected  crystals  of  sulphate  of  copper  (see  CupH 
Suiphas)  in  10  parts  of  distilled  water. 

Test-Solution  of  Sulphate  of  Potassium. — A  solution  prepared 
by  dissolving  1  part  of  sulphate  of  potassium  (see  PoUusii  SiUpkas)  in 
15  parts  of  distilled  water. 

Test-Solution  of  Sulphate  of  Silver. — A  solution  prepared  by 
dissolving  1  part  of  sulphate  of  silver  [AgjSO^  ^  311.4]  in  250  parts 
of  distilled  water,  with  the  aid  of  a  gentle  heat. 

Test-Solution  of  Sulphide  of  Ammonium. — An  aqueous  solu- 
tion, chiefly  of  ammonium  sulphide  [(XHJjS  ^  68],  prepared  by  passing 
washed  hydrosulphuric  acid  gas  into  3  parts  of  water  of  ammonia  (see 
Aqua  Armnonice)  u.ati\  the  latter  is  saturated  with  the  gas,  and  tlien  add- 
ing two  parts  of  water  of  ammonia.  Tlie  solution  should  not  be  ren- 
dered turbid  by  the  ad<lition  of  test-solution  of  sulphate  of  magnesium, 
or  of  test-solution  of  chloride  of  calcium  (absence  of  ammonium  nyd rate, 
or  carbonate). 

Test -Solution  of  Tannic  Acid, — A  clear  solution  prepared  by  dis- 
solving 1  part  of  tannic  acid  (see  Aci(1inn  Tannicum)  in  9  jwirts  of  dis- 
tilled water,  and  adding  1  part  of  alcohol.  When  this  solution  becomes 
turbid  it  should  be  rejected, 

Test-Solution  of  Tartaric  Acid. — A  recently-prepared  and  clear 
solution  made  by  dissolving  1  partt>f  tartaric  acid  (see  Acidum  TarUiricum) 
in  5  parts  of  distilled  water. 
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III.— VOLUMETRIC    SOLUTIONS. 

1.  Volumetric  Solution  of  Bichromate  of  Potaemum,     KjCr,0,=  294.8. 

14.74  grammes  in  1  liter. 

Bichromate  of  potasaium,  fourteen  and  Beventy-four  hun- 
dredths grammes 14.74 

DiatiUed  water,  a,  sufficient  quantity 

To  make  one  ihoueand  cubic  centimeters  ....     1000 

Dissolve  the  bichromate  of  potassium  in  aboat  700  c.c,  of  distilled 
water,  and  then  add  of  the  latter  enough  to  make  the  solutioo  measure 
1000  C.C. 

Note. — In  the  estimation  of  iron,  in  ferrous  combinatioos,  the  a^jueous 
solution  of  the  salt  is  acidified  with  diluted  sulphuric  acid,  and  after- 
ward the  volumetric  solution  of  bichromate  of  potassium  gradually 
added,  from  a  burette,  until  a  drop  taken  out  upon  a  white  surface  no 
longer  shows  a  blue  color  with  a  drop  of  test-6oIutioD  of  ferricyanide  of 
potassium. 

One  cubio  centimeter  is  the  equivalent  of  j 

Gramme. 
PotaBsium  bichromate,  K,Cr,0, 0.01474 

Iron  in  ferrous  combination,  Fe 0.01677 

Ferrous  carbonate,  FeCO, 0.08477 

Ferroua  sulphate,  crystallized,  FeS0,.7H,0  ....  0.08337 

Ferrous  sulphate,  dried,  FeSO,.HjO 0.05097 

The  following-named  articles  are  tested  with  this  solution ; 

Co.  re-  Per  cent.  o(  stren^tti 

Om,  taken,  quired.  ludlcaled. 

Ferri  carbon aaaaccharatus    8.00        33      15,  of  ferroua  carbonate. 
Ferri  Bulphaa     .        .        .    4.1G7       n       2ii,  of  crystallized  ferrous  sulphate. 
Ferri  sulphas  prtecipitatus    4.107       n       2»,  of  crystallized  ferrous  sulphate. 

2.  VoluTJtetria  Solution  of  Hyposulphite  of  Sodium,     NajSjOj.5HjO  ^ 

248.     24.8  grammea  in  1  liter. 
Hyposulphite  of  sodium,  thirty-two  grammes  ....        32 
Volumetric  Bolution  of  iodine,  one  hundred  cubic  centimeters      100 
Distilled  water,  a  sufficient  quantity 

To  make  one  thousand  cubic  centimetere  ....    1000 

Dissolve  the  hyposulphite  of  sodium  in  enough  distilled  water  to  make 
the  solution  meafiure  1000  cubic  centimeters.  To  the  volumetric  solution 
of  iodine  (which  should  measure  exactly  100  cubic  centimeters)  add  a 
sufficient  quantity  of  the  solution  of  hyposulphite  of  sodium,  from  a 
burette,  nearly  to  decolorize  the  iodine  solution ;  theu  add  freshly  gela- 
tinized starch,  and  continue  the  addition  of  the  hj'posulphite  until  the 
blue  oolor  of  the  mi.\ture  is  just  destroyed,  noting  the  number  (n)  of 
cubic  centimeters  added.  Then  take  of  the  solution  of  hyposulphite  of 
sodium  10  times  (lOn)  this  number  of  cubic  centimeters,  and  odd  thei'cto 


;vCoO»^lc 


412 


LIST    OF    REAOENTS. 


enough  distilled  water  to  make  the  solution  measure  1000  cubic  centi- 
meters. 

This  solution  should  decolorize  exactly  an  equal  volume  of  the  volu- 
metric solution  of  iodine. 

Note. — The  article  to  be  tested,  containing  free  iodine,  either  in  itself 
or  after  addition  of  test-solution  of  iodide  of  potassium,  is  treated  with 
this  volumetric  solution,  added  from  a  burette,  until,  on  stirring,  the 
color  of  iodine  is  just  dischai^ed.  A  little  gelatinized  starch  being  added 
Just  before  the  iodine  color  disappears,  the  addition  of  the  solution  is 
continued  for  the  exact  dischai^  of  the  blue  color  of  iodized  starch. 

One  cubic  cenHrnder  is  the  equi^-alent  of: 

Gnmme, 
Sodium  hypoeulpbite,  crj'atalliaed,  Na^0,.5H,0 .  .    0.02480 

Bromine,  Br 0.00798 

Chlorine.  CI 0.00354 

Iodine,  I 0.01286 


The  following  articles  are  tested  with  this  solution : 


Aqua  chlori     . 

Calx  chlorata  . 

lodum 

Liquor  iodi  coniposituE 

Liquor  aodee  chloratee 

l^nctura  iodi  . 


Qm.  taken. 

35.4 
0,71 
0,633 

12.66 


6.33 


Per  cenc  oT  utrengtli 
Indicated. 

0.4,  of  chlorine. 
26,  of  chlorine. 
100,  of  iodine. 

5,  of  iodine. 

2,  of  chlorine. 

8,  of  iodine. 


8,  Volumetric  Soluiion  of  Iodine.    I  = 


Iodine,  twelve  and  sixty-eix  hundredtha  gramm 
Iodide  of  potassium,  eighteen  grammes    . 
Distilled  water,  a  sufEcient  quantity 

To  make  one  thousand  cubic  centimeters  . 


126.6.    12.66  grammes  in  1  liter. 
.    12.66 


1000 


Dissolve  the  iodide  of  potassium  in  about  700  cubic  centimeters  of 
distilled  water ;  in  this  solution  dissolve  the  iodine,  and  add  enough 
distilled  water  to  make  the  solution  measure  1000  cubic  centimeters. 

AW.— The  article  to  be  tested  is  first  treated  with  a  little  gelatinized 
starch,  and  afterward  the  volumetric  solution  added,  from  a  burette, 
until,  on  stirring,  the  blue  color  ceases  to  be  discharged. 

One  cubic  centimeter  is  the  equivalent  of: 

Oramme. 
Iodine,  I 0.01266    , 


Arsenioua  acid  (anhydride),  As,0, .... 
Potassium  sulphite, 'crvstnllized,  K^,.HYi,0 

Soilium  bisnlphite,  NallSOj 

Sodium  hyposulphite,  crystallized,  Na,S  Oj.5H,0 . 
Sodium  sulphite,  crystalli7.e<l,  Na,S0,.7H,0  . 
Sulphurous  acid  (anhydridei.  BO,  .... 


0.004945 

0.0097 

0,00,^2 
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The  following  articles  are  tested  with  this  solution ; 


quired. 

Acidum  araenioeum 

0.247 

AcuJum  sulphurosum 
Liquor  a^idi  areenioBi 

1,28 

14 

24.70 

48.5 

Liquor  potassii  arsenitis  . 

24.70 

46.5 

PoiasBii  Bulphis 
Sodii  bisulphifl  . 

0.486 

45 

45 

Sodii  snlphiB     . 

Per  cent  ot  rtrength  Indicated. 

97,  of  the  anhydride. 
3.5,    of  the  dry  gaa. 
0,97,  of  the  anhydride. 
0.97,  of  the  anhydride. 

90,  of  the  cn'stallized  salt. 

90,  of  the  Baft. 

90,  of  the  crystallized  salt 


Volumeiric  Solution  of  Niiraie  of  Silver.     AgNOj  = 
16.97  grammes  in  1  liter. 


Distilled  water,  a  aumcient  quantity 

To  make  one  thousand  cubic  centimet«n  . 


1000 


Dissolve  the  nitrate  of  silver  in  about  700  parts  of  distilled  water, 
and  add  of  the  latter  enough  to  make  the  solution  measure  1000  cubic 
centimeters. 

Note. — The  volumetric  solution  is  added,  from  a  burette,  to  the  solu- 
tion to  be  tested,  previously  treated  with  a  few  drops  of  test-solution  of 
bichromate  of  potassium,  until  a  red  precipitate  remains  after  stirring. 
In  testing  <^anides,  without  addition  of  bichromate,  the  volumetrio 
solution  is  added  until  a  precipitate,  jast  visible,  remains  after  stirring. 


One  euhic  cerdimder  is  the  equivalent  of: 

aiiver  nitrate,  AgNO, 0.01697 

Ammonium  bromide,  NH.Br 0.00978 

Ammonium  chloride,  NH.Cl 0.00534 

Ferrous  bromide,  FeBr, • .  0.010775 

Ferrous  iodide.  Pel, 0.015455 

Hydrocyanic  acid,  abaoluta,  HON 0.0054 

Hydriodic  acid.  HI 0.01276 

Potassium  bromide,  KBr 0.01188 

Potassium  chloride,  KCl    ......        .  0,00744 

Potassium  cyanide  KCN  (to  dissolve  the  precipitate)     .  0.0130 

Sodium  bromide,  NaBr 0.01028 

Sodium  chloride,  NaCl 0.00584 


The  foltowing-named  articles  are  tested  with  this  solution : 


Acidum  hvdro<^aniGum  dilutum 
Ammonii  nromidum 
Potossiumbromidum 
Potassium  cyanidum 
Sodii  bromidum 
Syrupus  acidi  hydriodici 
Syrupue  ferri  bromidi 
Syrupua  ferri  iodidi  . 


vr 

ofMrengthindicoted. 
2,  of  absolute  acid. 

13.5 

0,3 

31.4 

97,  of  the  bromide. 

0.3 

25.7 

97,  of  the  bromide. 

0.66 

45 

90,  of  the  cyanide. 

0.3 

29.8 

81.9 

25 

1,  of  absolute  acid. 

5,39 

10,  of  the  bromide. 

7.78 

50 

10,  of  the  iodide. 
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5.    Volumdrie  Solalkm  of  Oxalic  Add.      H,C,0,-2H,0=126. 

63  grammes  in  1  liter. 
Oxalic  ttcid,  in  perfect  crystals,  sixty-three  grammee    .        .  63 

Distilled  water,  a  sufficient  quantity 

To  make  one  thousand  cubic  centdmeterB  .        .        1000 

Diasolve  the  oxalic  aciid  in  about  700  c.c.  of  distilled  water,  and  then 
add  of  the  latter  enough  to  make  the  solution  measure  1000  c.c. 

Note. — The  volumetric  solution  is  gradually  added,  from  a  burette,  to 
the  article  to  be  tested,  until  the  mixture,  after  stirring,  shows  a.  neutral 
reaction  with  litmus  or  some  other  suitable  indicator.  If  carbonic  acid 
gas  be  liberated  in  the  operation,  it  must  be  wholly  expelled,  by  heat. 
Before  the  neutral  reaction  can  be  obtained. 


One  cubie  eentimeUr  is  the  equivalent  of: 

Oxalic  acid,  crystallized,  H,0,0,.2H0, 

Ammonia,  absoIut«,  NH, 

Ammonium  carbonate,  NH,HCOj.NH.NH,00, 
Lead  acetate,  crj-stalliied,  Pb(C,H,0,),.3H,0 
Lead  subacetate,  aa  Pb,0{C,HjO,), 
Potassi  ""' 

Potassi 


Fotassj 
Potassi 
Potassi 


D  acetat«,  KG,H,0,* 
1  bicarbonate,  KitCO, 


J-OO, 


ini  hydrate  (absolute  potassa),  KHO 
im  permanganate,  K,Mn,Oa    . 
im  sodium  tartrate,  KNaC.H,0,.4H,0* 
;m  tartrate  (K,C.H,0,),.H,0  * 
Boamm  bicarbonate,  NaHCOj 
Sodium  borate,  crystallized,  Ka,B,Oj.lOH,0 
Sodium  carbonate,  cryatallized,  Na,CO,.10H,0 
Sodium  carbonate,  anhydrous,  Nrt,CO, 
Sodium  hydrate  (absolute  soda),  NaUO     . 


0.18925 
0.13675 
0.0980 
O.IOOO 
0.0690 
0,1080 
0.0560 
0,0314 
0.1410 
0.1175 
0.0840 
0.1910 
0.1430 
0.0530 
0.0400 


The  follo^vin^'na^led  articles  are  tested  with  this  solution  : 


Gm.  taken. 

quired. 

Animonii  carbonas 

2.616 

50 

100,  of  the  salL 

Aqua  ammonia    .        . 

8.50 

50 

10,  of  the  dry  gas. 

Aqua  ammonia  fortior 

3.40 

56 

28,  of  the  drv  gas. 

Liquor  plumbi  subacetatis 

13.67 

25 

25,  of  the  basic  salt. 

Liquor  potassre      , 

28.00 

25 

6,  of  the  hydrate. 

Liquor  soda  . 

20.00 

25 

6,  of  the  hydrate. 

Potassa.        .        .        . 

2.80 

46 

90,  of  the  hydrate. 

Potassii  acetas"    , 

4.90 

49 

98,  of  the  salt. 

Potaaai  bicarbonaa 

6.00 

50 

100,  of  the  salt. 

Potasei  carbonas , 

3.46 

40.5 

81,  of  anhydrous  salt. 

Potassi  citras»     . 

5.40 

50 

100,  of  the  crvstallired  salt. 

Potassi  el  soilii  tartras  * 

3.53 

25 

100,  of  the  salt. 

0,785 

24.7 

98.8,  of  Che  salt. 

Potassii  tartras  *   . 

2.&4 

25 

100,  of  the  crystallized  salt 

Soda       .... 

2.00 

45 

90,  of  the  hydtaie. 

Sodii  bicarbonaa   . 

4.30 

49.5 

99,  of  the  salt. 

Sodii  bicarbonas  renalis 

4.20 

47,5 

95,  of  the  salt. 

Sodii  carbonas 

7.15 

49 

98,  of  the  crystallized  salt. 

Sodii  carbonaa  exsiccatus 

2.65 

.W.3 

72.6,  of  anhydrous  salt. 

Spiritus  ammonite 

8.50 

50 

10  of  the  dry  gas. 

-  After  iguiiion. 
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6.    Volumetrie  Sc^vHon  of  Soda.    NaHO  ^  40.    40  grammefl  Id  1  liter. 

Oxalic  add,  in  perfect  crydtala.  Biz  and  three-tenths  grammes    .    6.3 

Solution  of  aoda, 

Distilled  wat«r,  of  each,  a  sufficient  quantity, 

To  malce  one  hundred  parts 100 

To  the  oxalic  acid  add,  from  a  burette,  enough  solution  of  soda  exactly 
to  neutralize  the  acid,  as  indicated  by  the  color  of  litmus,  and  note  the 
number  (n^  of  cubic  centimeters  of  the  solution  of  soda  required.  Take 
tea  times  (lOn)  thb  number  of  cubic  ceatimetere  of  the  same  solution  of 
soda  and  add  mereto  enough  distilled  water  to  make  the  solution  measure 
1000  c.e. 

This  solution  should  neutralize  exactly  an  equal  volume  of  volumetric 
solution  of  oxalic  acid. 

A'ofe. — The  volumetric  solution  is  gradually  added,  from  a  burette,  to 
the  article  to  be  tested,  until  the  mixture,  on  stirring,  shows  a  neutral 
reaction  with  litmus  or  some  other  suitable  iodicatw. 

One  euhic  cmtmeter  is  the  equivalent  of 
Sodium  hydrate  (absolute  soda),  NaHO 


Acetic  acid,  absolute,  HC,H,0, 0.0(300 

atric  acid,  crystal li zed,  H,C,nsO,.H,0         ....  0.07a) 

Hydrobromic  acid,  abaolute,  HBr O.OSW 

Hydrochloric  acid,  absolute,  HCl 0.(l3fi4 

Hvdriodio  acid,  absolute.  HI 0.1276 

Lactic  acid,  absolute.  HC,H,0, O.ilWlO 

Nitric  acid,  absolute,  HNO, O.lMiiW 

Oxalic  acid,  crystallised,  H,CA.2H,0 0.0G30 

Sulphuric  acid,  absolute,  ILSO, O.WiW 

Tartaric  acid,  crystallized,  H,CjH,0, 0  (1750 

The  following-named  articles  are  tested  with  this  eolation : 


Acidutn 
Acid  u  in 
Acidum 
Acidum 

Acidum 
Acidum 
Acidum 
Acidum 
Acidum 

Aiidum 
Acidum 
Acidum 


acetic  um     , 
aceticum  dilutum 
aceticum  glaciate 
citricnm 

hydrobromicuni  dilutum 
hydrocbloricum 
hydrochloricum  dilutum 
lacticum 


6.00 
24  00 

3.00 


dilutum 

ilphuricum 
ilpburicum  aromaticum 
ilphuricum  dilutum 
lartaricnm  . 


4.50 
3.15 
12.60 
2.45 

9.80 
9.S0 
3.75 


6,  of  the  absolute  acid. 
>9,  of  the  absolute  acid. 
10,  of  the  crj'stallized  acid. 
.0,  of  the  alwolute  acid. 
11.0,  of  the  absolute  acid. 
0,  of  the  alisolute  acid. 
'5,  of  the  absolute  acid. 
'•%i,  of  the  absolute  acid. 
0,  of  the  absolute  acid, 
16,  of  the  absolute  acid. 
.8,  of  the  totol  acids. 
0,  of  the  absolute  acid. 
K),  of  the  crystallized  acid. 
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PART  V. 

PHARMACY  IN  ITS  RELATIONS  TO  ORGANIC  CHEMISTRY. 


CHAPTER    I. 

LIONEOVS  FIBRE  AND  ITS  DERIVATIVES. 

THE  term  Organic  Chemistry  vfBS  formerfy  used  to  refer  to  the  prop- 
erties and  composition  of  substajices  which  have  been  formed  in 
v^etables  and  aninmls  under  the  influence  of  life,  and  their  derivative* ; 
the  vast  variety  of  these  compounds,  and  the  fact  litat  their  differences 
are  not  so  much  in  the  variety  of  their  ultimate  constituents  as  in  the 
number  of  atoms  of  these  and  their  peculiar  and  inexplicable  modes  of 
combination,  make  their  study  almost  a  distinct  branch  of  chemical 
science.  The  term  Organic  Chemistry  ia  now  applied  to  ti»e  study  of 
the  compounds  of  carbon. 

Most  vegetable  substances  used  in  medicine  come  into  the  hands  r^ 
the  pharmacist  in  a  crude  condition,  and  the  first  scicDtiGc  inquiry  in 
connection  with  their  modes  of  preparation  relates  to  the  action  of 
solvente  upon  them,  which  to  some  extent  involves  investigation  of 
their  chemical  characteristics. 

All  plants  are  composed  of  or^nic  proximate  principles,  which, 
when  further  resolved,  are  found  to  consist  of  caroon,  oxygen,  and 
hydr(^en;  when  the  two  latter  elements  are  combined  in  the  propor- 
tion in  which  they  exist  in  ^vater,  they  are  termed  carbohydrates; 
others  consiMt  of  carbon  and  hydrc^n  only,  while  another  class  is  dis- 
tinguished by  containing  also  nitrogen,  and  some  of  these  phosphorus 
and  sulphur. 

The  predominance  of  one  or  other  of  these  jMwximate  principles  in 
any  group  of  animal  or  of  vegetable  products  usually  adapts  its  indi- 
vidual members  to  certain  modes  of  preparation  and  use  in  medicine, 
and  constitutes  a  strong  feature  of  resemblance  among  them.  This 
characteristic  is  still  more  marked  when  associated,  aa  it  often  is,  with 
similar  botanical  relations,  but  even  in  the  absence  of  these  it  is  very 
apparent ;  substances  which  owe  their  utility  to  the  starch  they  contain 
are  naturally  associated  as  farinaeeou9,  while  the  gti^ne  are  well  and 
familiarly  classed  together.  So  with  the  aromailea,  containing  e 
oils  and  resins;  the  narootict,  containing  vegetable  alkalies, 
(416) 
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The  [iroximate  principles  of  plants  are  capable  of  divieioQ  into  two 
main  classes :  these  are,  First,  Those  which  are  nutritious  or  inert,  and 
are  generally  diffiised  throughout  the  vegetable  kingdom,  including  a 
few  obtained  from  aniniab  alao ;  this  class  consists  of  cellulose,  starch, 
gums,  sugar,  fixed  oils  and  fats,  and  the  nitrogenized  or  protein  com- 
pounds. Second,  Those  which  are  generally  not  nutritious,  out  medicinal 
or  poisonous,  and  are  leas  diffused,  beins  in  some  instances  confined  to  a 
very  few  famiUes  of  plants;  these  are  the  ciystallizable  and  uncrystal- 
lizable  neutral  principles,  the  v^table  acids  and  ailialies,  the  essential 
oils  and  resins,  etc. 

In  treating  of  these  principles,  and  some  of  the  important  drugs  in 
which  they  are  found,  die  organic  materia  medica  will  be  brought  into 
view  in  a  different  aspect  from  that  under  which  it  is  usually  studied. 

aUuloae.     CsH^Oj.     {ailulin.     Lignin.) 

This  is  an  inert,  colorless,  sometimes  translucent,  tasteless,  inodorous, 
organized  substance,  which  is  present  in  the  cell  walls  of  all  plants,  and 
is  the  basis  of  woody  fibre. 

By  long-continued  boiling  with  diluted  sulphuric  acid  it  becomes 
"  crummy, '  and  finally  is  converted  into  soluble  cellulose,  dextrin  ;  for 
its  behavior  with  cold  diluted  sulphuric  acid,  see  Parchment  Paper ; 
cold  concentrated  sulphuric  and  muriatic  acids  render  it  gelatinous,  and 
finally  dissolve  it.  This  solution  contains  dextrin,  a  modified  lignin 
which  is  soluble  in  water,  and  another  form  precipitated  by  water. 

Schweizer's  solvent  for  lignin  is  an  ammoniacal  solution  of  oxide  of 
copper,  the  solvent  action  of  which  is  in  proportion  tb  the  amount  of 
copper  it  contains,  but  decreases  with  age  m  consequence  of  the  absorp- 
tion of  carbonic  acid,  and  is  prevented  by  acids,  salts,  or  sugar.  Acids 
precipitate  the  lignin  in  an  amorplious  condition,  dtring  to  a  hom-like 
mass.  These  solutions  are  precipitated  by  the  addition  of  salts,  gum- 
arabic,  dextrin,  and  alcohol. 

The  substances  belonging  under  this  head,  and  allied  compounds,  are 
soluble  in  Schweizer's  solvent  in  the  following  order:  silk,  cotton,  paper, 
linen,  animal  bladder,  and  wool,  the  latter  requiring  the  aid  of  heat; 
muslin  dissolves  readily ;  starch  is  insoluble,  nut  forms  a  paste  when 
aided  by  heat ;  gun-cotton  is  insoluble  in  this  solution. 

With  pure  cellulose  a  solution  of  iodine  in  iodide  of  potassium  and 
chloride  of  zinc  produces  a  blue  color,  which  appears  also  after  brisk 
boiling  with  strong  potash  lye,  on  the  addition  of  iodine.  When  boiled 
with  solution  of  potassa,  lignin  is  decomposed  into  numerous  acid  com- 
pounds, containing  from  1  to  4  eciuivalents  of  carbon ;  fusing  hydrate 
of  potassa  with  lignin  forms  oxalic  acid. 

Pharmaceutica]  manipulations  are  chiefly  directed  to  freeing  from 
lignin,  by  the  aid  of  various  menstrua,  those  active  principles  which  it 
incloses,  excluded  from  external  influences,  and  safely  locked  up  in  their 
natural  repositories  till  needed  for  the  relief  of  suifering  or  the  restoration 
of  health. 

Lignin  is  officinal  under  the  name  of  gossyplum,  cotton,  which,  in  its 
condition  of  raw  cotton,  or  (arded  cotton,  is  much  used  in  surgery,  and 
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forms  the  baab  of  the  singular  and  mteresting  oumpounds  known  a8 
gim-GOtton,  pyroxjliD,  and  the  other  forou  of  prepared  cotton  entering 
into  collodion  and  bliBtering  collodion. 

Another  form  of  lignin,  which  is  of  interest  to  the  surgeon,  is  that 
of  patent  lint,  prepared  from  the  fibres  of  the  flax  plant  {Lmim  ueita- 
tiaaimwn),  or  from  old  white  liaen  cloth  scraped  so  as  to  make  it  soft 
and  woolly ;  much  of  the  lint  of  commerce  contains  a  certain  portion 
of  cotton  nbre,  which  the  manufacturers  assert  is  not  injurious  for  the 
purposes  for  which  it  is  used. 

Paper  may  be  mentioned  under  this  head  as  one  of  the  most  important 
forms  of  lignin.  Wrapping  paper  is  referred  to  among  the  necessarj' 
articles  of  an  outfit.  This  is  produced  of  various  qualitiea,  but  the 
pharmacist  who  aims  at  a  high  reputation  should  not  be  parsimonious 
in  the  purchase  of  an  article,  by  the  quality  of  which  his  character  for 
neatness  is  so  likely  to  be  estimated. 

Parchmeni  paper  is  a  useful  modification  of  ligneous  fibre,  prepared 
by  exposing  common  unsized  paper  to  the  action  of  a  mixture  w  2  parte 
Iw  measure  of  strong  sulphuric  acid  and  1  of  water,  for  no  longer  time 
than  is  taken  in  drawing  it  through  the  acid,  and  immediately  washing 
in  water  containing  a  little  soda  or  ammonia.  If  the  acid  varies  much 
from  the  proper  strength,  the  paper  will  be  charred  or  else  changed  into 
dextrin,  and  if  too  long  exposed  the  latter  change  will  take  place.  It 
is  tough,  firm,  impervious,  and  though  very  similar  to  parchment,  not, 
like  it,  decompose  by  heat  and  moisture.  It  is  not  a  compound  of 
Hgnin,  but  consists  of  fibre  changed  in  its  chemical  and  physical  prop- 
erties. 

Water  does  not  fitter  through  parchment  paper,  but  passes  graduallv 
through  it  by  endosmotic  action.  In  this  passage  throu^  the  paper  it 
carries  with  it  all  dissolved  compounds  which  are  ciystallizable,  while 
those  which  exist  in  an  amorphous  condition  do  not  penetrate.  These 
latter  have  been  called  hj  Graham  coUmde,  the  former  cryeialloide,  and 
the  process,  which  is  well  adapted  for  separating  minute  quantities  of 
the  latter  from  the  first  group,  dialysis.  The  crystalloids  do  not  dialize 
with  the  same  rapidity,  and  the  process  may  be,  therefore,  employed  for 
approximately  separating  two  or  more  eryatellizable  substances  of  differ- 
ent dializing  power. 

One  of  the  most  beautiful  exhibitions  of  ligneous  fibre  is  the  skeleton 
separated  from  leaves  by  the  maceration  and  decay  of  the  cellular 
structure,  and  the  purification  and  bleaching  of  the  remaining  fibrous 
portions.  No  ornament  is  more  chaste  and  elegant  than  a  bouquet  of 
these,  and,  it  being  within  the  capacity  of  any  person  of  taste  to  pro- 
duce them,  the  art  is  well  adapted  to  occupy  the  leisure  of  ladies.  See 
The  Phantom  Bouquet,  a  small  work  by  the  author,  published  by  J.  B. 
Lippincott  &  Co.,  Philadelphia. 

The  most  reli^Ie  tests  for  distinguisliing  cotton  from  linen  are :  1, 
boiling  with  concentrated  solution  of  potassa,  which  colors  linen  in  2 
minutes  deep  yellow ;  cotton  remains  nearly  white ;  2,  strong  sulphuric 
acid  destroys  cotton  in  }  to  2  minutes;  3,  olive  oil  renders  cotton  trans- 
parent, but  not  linen ;  4,  tincture  of  madder  dyes  cotton  light  yellow, 
linen  yellowish-red ;  5,  cotton  fibres  appear,  under  the  microscope,  as 
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flat,  ribbon-like  joints,  freqnentlj  spirally  turned  and  with  lai^  channel; 
linen  fibres  are  straight,  long,  slmler  tubes.  Wool  and  silk  may  be 
distinguished  from  the  above  v^etable  fibres  and  all  other  carbohydrates 
by  p^^:hloride  of  tin,  which  bleaches  the  latter  on  heating. 

The  following  principles  may  be  considered  as  peculiar  fonns  of 

Peculiar  Forms  of  lAgnin. 

Mt^ilim,  the  pith  of  pU&U  after  it  is  &eed  from  all  Bolnble  ct 
Fungin,  the  sk( ' 
J^i^entn,  the  p 


Goetifpimn.    (CWdm.)     {Pv/rified  Cotton.     Absorbent  Chiton.) 

The  hairs  of  the  seed  of  dos^piv/m  ha-bacewn,  LinnS,  and  of  other 
species  of  Gossypiwa  (Nat.  Ord.  Mcdvaoece),  freed  from  adhering  im- 
purities, and  deprived  of  fatty  matter. 

White,  soil,  fine  filaments,  taider  the  microscope  appearing  as  flattened, 
hollow,  and  twisted  bands,  spirally  striate,  and  thickened  at  the  edges ; 
inodorous,  tasteless,  insoluble  in  water,  alcohol,  and  ^er ;  soluble  in  an 
ammoniacal  solution  of  sulphate  of  copper. 

Cotton  should  be  periectly  free  from  all  perceptible  impurities,  and, 
on  combustion,  should  not  leave  more  than  0.8  per  oent.  of  ash.  When 
thrown  upon  water,  it  should  immediately  absorb  the  latter,  and  sink, 
and  the  water  should  not  acquire  either  an  acid  or  an  alkaline 
reaction. 

Under  this  name,  cotton  has  been  largely  used  and  sold  for  many 
purposes  connected  with  pharmacy  and  surgery,  and  possesses  many 
advantages  over  the  ordinary  "  raw  "  or  carded  cotton.  These  advan- 
tages are  the  readiness  with  which  it  absorbs  water  and  all  aqueous 
fluids;  fitting  it  thus  for  the  purposes  of  the  pharmacist  as  an  excellent 
filtering  medium,  and  has  been  adopted  as  a  material  for  dividing  the 
essential  oils  and  camphor  in  the  preparation  of  several  of  the  waters 
of  the  Fharmacopceia. 

The  following  process  has  been  recommended  for  its  preparation  by 
F.  L,  Slocum,  Ph.G. :  Boil  the  best  carded  clean  cotton  with  a  5  per  cent 
solution  of  caustic  potash  or  soda  for  J  hour,  or  until  it  is  entirely  satu- 
rated with  the  solution,  and  all  the  oily  matter  has  been  saponified ; 
wash  thoroughly  to  remove  the  soap  and  alkali,  then  press  out  the  excess 
of  water,  and  treat  it  with  a  6  per  cent,  solution  of  chlorinated  Ume  for 
about  ^  hour ;  wash  it  again,  first  with  a  little  water,  then  dip  in  water 
acidulated  with  hydrochloric  acid,  and  wash  it  thoroughly  with  water ; 
remove  the  water,  and  boil  it  a  second  time  with  a  5  per  cent  solution 
of  caiKrtdo  Boda  or  potassa ;  now  wash  well,  dipping  it  into  the  acidulated 
water,  and  rinsing  it  with  pure  water,  and  then  press  it  out,  and  dry  as 
quickly  as  possible.    There  is  a  loss  of  10  or  12  per  cent,  in  preparing  it 

Carbolized  CotUm  is  made  by  treating  the  prepared  cotton  with  an  alco- 
holic solution  of  carbolic  acid  by  the  aid  of  an  atomizer,  thus  securing 
by  the  spray  a  verj'  thorough  impr^nation  of  the  cotton. 
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lodoformised  Cotton,  may  be  prepared  in  the  same  maoner,  using  an 
ethereal  solution  of  iodoform  in  the  atomizer. 

Saiicylaied  Chiton  (a  or  10  per  oeni.).— This  is  prepared  by  saturating 
1  kilo,  of  cotton  with  4  litres  of  a  solution  of  50  gms.  of  salicylic 
acid,  20  gms.  of  castor-oil,  in  3.93  litres  of  alcohol;  a  10  per  cent. 
cotton  may  be  prepared  by  using  double  as  much  salicylic  acid. 

Pyroxyfinvm,  U.  S.  P.     {Pyroxylin.) 

(Pyroxylon,  Pharra.,  1870.     Soluble  Gun^Ootton.) 

Cotton,  one  part 1 

Nitric  acid,  ten  parte 10 

Sulphuric  acid,  twelve  parU  .  .12 

Alcohol, 

Stronger  ether. 

Water,  each, A  sufficient  quantity. 

Mix  the  acids  gradually  in  a  glass  or  porcelain  vessel,  and,  when  the 
temperature  of  the  mixture  has  fallen  to  32°  C  (90°  F.),  add  the  cotton. 
By  means  of  a  glass-rod  imbue  it  thoroughly  wilii  the  acids,  and  allow  it 
to  macerate  for  10  hours,  or,  until  a  small  sample  of  the  cotton,  taken 
out,  thoroughly  washed  with  a  Urge  quanti^  of  water,  and  subsequently 
with  alcohol,  and  pressed,  is  found  to  be  soluble,  when  shaken  in  a  te^t- 
tube  with  a  mixture  of  1  volume  of  alcohol  and  3  volumes  of  stronger 
ether.  Then  remove  the  cotton  from  the  acids,  transfer  it  to  a  lai^r 
vessel,  and  wash  it,  first  with  cold  water  until  the  washings  oease  to  have 
an  acid  taste,  and  afterward  with  boiling  water.  Finally,  drain  the 
pyroxylin  on  filtering-paper,  and  dry  it,  in  small,  detached  pellets,  by 
means  of  a  water-baui. 

Pyroxylin  should  be  kept  loosely  packed,  iu  wellndosed  vessels,  oon- 
taioing  not  more  than  about  31  grammes  (or  about  480  grains),  in  a  cool 
and  dry  place,  remote  from  lights  or  fire. 

By  modifying  the  above  tr^ment,  1,  2,  or  3  atoms  of  hydrc^en  may 
be  replaced  by  an  equal  number  of  equivalents  of  peroxide  of  nitn^n 
(SOj),  the  resulting  preparations  being,  respectively : — 


Monomtrocellulin 

.    C.H,A+   HNO,  =  C 

fe. 

0,  +  H,0 

Dinitrocellulin 

.    C.H„0,  +  2HN0,=  C. 

gfo,), 
(^'o,l, 

0,  +  2H,0 

Trinitrocellulin    . 

.    C,H„0,  +  SHNO,  =  C, 

0,  +  3H,0 

It  is  the  dinitrocellulin  that  furnishes  the  j^roxylin  of  the  Phamutr- 
coptekiB. 

Bracounot  discovered,  in  1S33,  that  cotton,  linen,  and  starch  might 
be  converted  into  a  substance  remarkable  for  its  ready  combustibility. 
This  observation  attracted  little  attention  until  Prof.  Schonbein,  in  1845, 
made  some  practical  applications  of  this  substance,  from  which  it  received 
the  name  gun-cotton ;  its  chemical  names  are  xyUndin,  pyroxn/Un,  and 
nifroccHw/twe. 

Its  solution  in  ether  was  first  recommended  as  an  adhesive  substance 
adapted  to  the  wants  of  the  surgeon,  in  an  article  in  the  Boston  Medical 


;vCoO»^lc 


SOLDTIOK    OP    PB&PARED    COTTON.  421 

and  Surgioal  Journal  under  the  date  of  March  22, 1848,  by  S.  L.  Bige- 
low.  He  then  stated  that  he  had  accidentally  discovered  its  remarkable 
adaptation  to  the  rapid  union  of  wounds  by  the  first  intention,  and  had 
tested  its  efficacy  by  a  number  of  experiments,  which  induced  him  to 
make  it  public.  The  next  number  of  the  same  journal,  issued  one  week 
later,  contained  an  article  on  the  same  subject,  by  John  P.  Maynard,  of 
Dedham,  Mass.,  in  which  he  claims  to  have  been  the  first  to  use  the 
preparation  as  an  adhesive  plaster,  and  proceeds  to  detail  its  advantage, 
as  proved  by  a  number  of  experiments  made  by  himself,  and  by  numerous 
physicians  and  sui^eona  in  Boston. 

In  the  fourth  number  of  the  Amer.  Joum.  of  Pharm.,  1849, 1  pub- 
lished the  result  of  some  experiments  upon  the  new  adhesive  solution, 
giving  a  modified  formula,  which  was  recommended,  as  allowing  the 
preparation  of  a  lai^er  quantity  at  one  time,  and  with  far  less  trouble ; 
as  avoiding  the  exposure  of  the  operator  to  corrosive  acid  fumes,  while 
stirring  the  cotton  with  the  semi-fluid  mass,  which,  in  the  other  case, 
makes  it  necessary  to  work  either  in  a  well-ventilflt«l  apartment,  or  in 
the  open  air;  and  as  facilitating  the  washing  of  the  product,  which 
comes  out  from  the  mixed  acids  with  no  solid  crystalline  mgredient  con- 
taminating it,  and  may  be  purified  with  the  utmost  facility. 

The  proportions  then  indicated  were  as  follows ;  Fuming  nitric  and 
sulphuric  acids,  of  each,  4  fiuidounces ;  clean  cotton,  J  an  ounce ;  ether, 
3  pints ;  and  alcohol,  sufBcient. 

The  cotton  was  directed  to  be  thoroughly  saturated  with  the  acids, 
previously  mixed  and  allowed  to  become  cool,  and  macerated  for  12 
hours.  The  nitrated  cotton,  being  then  removed,  ^vas  to  be  washed  in  a 
large  quantity  of  water  aud  freed  from  water  by  successive  washings  in 
alcohol  and  dissolved  in  the  ether. 

Few  subjects  claimed  more  attention  in  the  chemical  and  pharmaoeu- 
tical  journals  for  some  years  than  this,  and  in  view  of  the  groat  utility 
of  the  employment  of  a  film  of  the  collodion  in  photc^rapny,  its  man- 
ufacture soon  became  an  important  branch  of  business. 

In  the  previous  editions  of  this  work  the  principal  essays  on  the  sub- 
ject were  noticed  in  detail,  but  it  has  not  been  deemed  important  to  add 
to  the  foregoing,  except  to  call  attention  to  an  el^ant  expedient  directed 
in  the  formula,  suggested  by  the  late  W.  W.  D.  Livermore ;  to  drain 
ofi"  the  water  hy  pressure,  and  then  to  macerate  the  cotton  a  few  minutes 
in  alcohol,  which,  by  its  afBnity  for  the  water,  rapidly  extracts  it,  and 
then  may  be  sufficiently  separated  by  expression,  as  it  is  not  incompati- 
ble with  the  ethereal  solution,  which,  in  fact,  it  improves. 

Rehn's  patent  for  this  process  of  washing  prepared  cotton  for  collo- 
dion dates  long  since  this  suggestion,  and  even  since  its  public  announce- 
ment by  me  in  the  Philadelphia  College  of  Pharmacy. 

The  officinal  formula  is  riven  in  detail  as  one  of  the  practicable  proc- 
esses for  collodion,  although  there  are  others  in  use,  especially  iyy  pho- 
tt^japhers,  which  may  serve  their  purposes  better. 

Dr.  Freseniua  recommends  gun-cotton  as  a  vehicle  for  applying 
permanganate  of  potassium  in  surgical  dressings,  since  it  does  not  de- 
compose the  solution  as  ordinary  cotton  dose. 
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CoUodium,  U.  S.  P.     {(Modimi.) 

Pyroxylin,  four  parts 4 

Stron^r  ether,  seventy  parte 70 

Alcohol,  twenty-aix  parta 26 

To  make  one  hundred  parte 100 

To  the  pyroxylin,  contained  in  a  tared  bottle,  add  the  alcohol  and  let 
itstandfor  15  minutes;  then  add  the  ether,  and  shake  the  mixture 
mitil  the  pyix>sylin  is  dissolved.  Cork  the  bottle  well  and  set  it  aside 
until  the  Equid  has  become  clear.  Then  decant  it  fiom  any  sediment 
which  may  have  formed  and  transfer  it  to  bottles,  which  should  be 
securely  corked. 

Keep  the  collodion  in  a  cool  place,  remote  from  lights  or  fire. 

Collodion  is  a  slightly  opalescent  liquid  of  a  syrupj  consistence.  By 
long  standing  it  deposits  a  layer  of  fibrous  matter  and  becomes  more 
transparent.  This  layer  should  be  reincorporated  by  agitation  before 
the  collodion  is  used.  "When  applied  it  should  form  a  colorless,  trans- 
parent, flexible,  and  strongly  contractile  film. 

Strmning  and  expressing  collodion  are  often  necessary  when  it  con- 
tains a  large  amount  of  undissolved  fibre,  as  the  last  portions  in  a  bottle 
from  which  the  clear  liquid  has  been  from  time  to  time  decanted ;  a 
slight  precaution  may  save  the  operator  a  great  deal  of  trouble  and 
mortificatioQ  from  his  hands  becoming  coated  with  it  beyond  remedy. 
When  about  to  squeeze  the  strainer,  or  to  thrust  the  hands  into  the 
liquid  for  any  purpose,  be  careful  to  have  a  towel  at  hand,  and  instantly, 
on  removing  them,  wipe  them  thoroughly  dry  before  time  is  allowed  for 
evaporation  and  the  consequent  deposit  of  the  pellicle.  This  plan  will 
be  found  effectual. 

The  contraction  of  the  collodion  pellicle  in  drying  is  a  decided  objec- 
tion to  its  use  in  some  surgical  cases.  C.  S.  Rand  was  the  first  to  pro- 
pose Venice  turpentine  as  an  addition  to  obviate  this  effect. 

Where,  from  exposure,  a  part  of  the  ether  has  evaporated,  the  addition 
of  more  ether  will  serve  to  redissolve  the  gelatinous  residue,  unless  it 
has  dried  beyond  a  certain  point,  at  which  it  is  apt  to  become  quite  in- 
soluble. 

ChUodium  cum    Caitiharide,  U.  S.  P.     {CoUodum  with    OanlhaHdea, 
Cantharidal  Collodion.) 

Cantharides,  in  No.  60  powder,  eiity  parts  .  60 
Flexible  collodion,  eighty-five  parta  .  .  85 
Commercial  chloroform A  sufficient  quantity. 

Pack  the  powder  firmly  in  a  cylindrical  percolator,  and  gradually 
pour  commercial  chloroform  upon  it,  until  250  parts  of  tincture  are 
obtained,  or  until  the  cantharides  are  exhausted.  Recover,  by  distilla- 
tion on  a  water-bath,  about  200  parts  of  tbe  chloroform,  and  evaporate 
the  residue  in  a  cap^e,  by  means  of  a  water-bath,  until  it  wei^is  15 
parts.  Dissolve  this  in  the  flexible  collodion,  and  let  it  stand  at  rest  for 
48  hours.  Finally,  pour  ofl*  the  clear  portion  from  any  sediment  which 
may  have  been  deposited,  and  transfer  it  to  bottle,  which  shoidd  be 
securely  corked. 
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Keep  the  cantharidal  collodion  io  a  cool  place,  remote  from  lights  or 
fire. 

This  preparatioD  was  formerly  made  by  exhauHting  the  cantharides 
with  ether,  and  following  the  ether  with  stronger  alcohol;  Id  the  present 
formula  the  superior  Bolvent  power  of  chloroform  for  caothandiu  is 
taken  advantage  of,  and  the  extract  obtained  by  distilling  off  the  chloro- 
form is  incorporated  with  the  collodion. 

The  great  merit  of  blistering  oollodion  is  its  applicability  to  circum- 
scribed 3ur&c€s,  the  fact  that  it  requires  no  covermg  of  any  kind,  and 
that  it  cannot  be  improperly  removed  by  the  patient,  as  in  cases  of  in- 
saniw,  etc  Its  action  is  greatly  hastened  W  repeating  the  application 
till  the  coating  is  thick,  and  covering  the  pellicle  before  it  is  dry  with  a 
piece  of  oiled  silk  or  bladder. 

CoUodium  FUxOe,  U.  S.  P.     {FlexihU  CoOodion.) 

ColICHiioii,  ninety-two  parts 92 

Canada  turpentine,  five  parta S 

Castor-oil,  three  p&rta 3 

To  make  one  hundred  parts 100 

Mix  them,  and  keep  the  mixture  in  a  well-corked  bottle,  in  a  cool 

place,  remote  from  lights  or  fire. 

The  addition  of  Qmada  turpentine  and  castor-oil  has  been  found  to 

completely  prevent  the  undue  contractilit)'  of  ordinary  collodion,  and 

thus  prevents  the  pain  so  often  experienced  by  its  use. 

CoUodium.  Stypticum,  TJ.  S.  P.     {Styptui  CbUodwn.) 

Tannic  acid,  twenty  parts 20 

Alcohol,  five  parts 5 

Stronger  ether,  twenty  parte 20 

Collodion,  fifty-five  parte 55 

To  make  one  hundred  parta 100 

Place  the  tannic  acid  in  a  tared  bottle,  add  the  alcohol,  ether,  and  col- 
lodion, and  i^tate  until  the  tannic  acid  is  dissolved. 

Keep  the  product  in  well-corked  bottles,  in  a  cool  place,  remote  from 
lights  or  fire. 

Beliadonnal  OoBodion.    (J.  T.  Shinn.) 

Take  of  Select  belladonna  leaves,  powdered    .       .     8  onnces. 

Ether 12  fluidouDcee. 

Alcohol  (95  per  cent.) Sufficient. 

Canada  balsam }  ounce. 

Collodion  wool  (prepared  cotton)        .        .      1  drachm. 

Macerate  the  leaves  in  the  ether,  mixed  with  4  fluidounces  of  alcohol, 
for  six  hours,  pack  in  a  percoUtor,  and  pour  on  alcohol  till  1  pint  of 
tincture  is  obtained ;  in  this  dissolve  the  cotton  and  balsam.  This  is  a 
desirable  substitute  for  belladonna  plaster.  A  similar  preparation  may 
be  made,  free  from  color,  by  dissolving  atropia  in  collodion. 

AcottUal  OoUodion  may  be  made  from  aconite  root  by  a  similar 
formula. 
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lodinal  GoUodwn.     (J.  T.  Shimi.) 

Take  of  Iodine i  ounce. 

Canada  babani i       " 

Collodion 1  pint 

Dissolve  the  iodine  and  balsam  in  the  collodion. 
Used  as  a  substitute  for  iodine  ointment, 

Thapma  PlaMer. 

Take  of  Alcohol 3Ji  parte. 

Ether 11.5     " 

Pyroxylon  paper 1        " 

Resin  thapaia 11)        " 

Spread  with  a  brush  on  a  piece  of  plaster  at  the  moment  it  is 
required. 

It  is  recommended  when  a  local  irritant  and  re\Til«ive  are  indicated. 

Uses  of  Collodion. — The  chief  u^  of  this  interesting  liquid  is  in  pho- 
tf^raphy,  which  has  already  extended  so  as  to  become  one  of  the  most 
important  of  the  modem  arts.  In  medical  practice  its  principal  appli- 
cation b  to  ordinary  superficial  sores,  as  cuts  and  abrasions  of  the  skin, 
and  also  to  some  skin  diseases,  where  the  indication  is  to  protect  the 
part  from  external  irritatiug  influences,  and  where  \'iolent  itching  is 
one  of  the  most  troublesome  symptoms.  Prof.  Simpson,  of  Ediubm^h, 
recommends  it  for  sore  nipples,  which  it  completely  protects,  without 
interfering  with  the  sucking  of  the  infant ;  for  this  purpose,  Band's 
preparation  would  be  bejit  suited.  It  was  first  principally  recommended 
for  the  application  of  bandages,  and  is  used  in  France  as  a  substitute 
for  dextrin  in  permanent  splints,  which,  by  its  use,  may  be  applied  over 
a  less  extended  surface  without  diminishing  the  strength  and  permanence 
of  the  drcs.sing. 

In  cases  of  turns,  where  the  cuticle  has  been  removed  and  the  symp- 
toms of  acute  pain  allayed  by  suitable  aj)pli cations,  collodion  is  capaMe 
of  one  of  its  most  useful  applications,  though  for  this  purpose  its  con- 
tractili^  should  be  obviated  by  adding  Venice  turpentine  or  costor-oil, 
as  before  indicated. 

By  combining  collodion  with  the  ethereal  tincture  of  chloride  of  iron, 
a  compound  is  produced  which  is  said  to  furnish  a  much  more  resisting 
and  pliable,  though  thinner  pellicle,  and  one  adapted  to  the  treatment 
of  erj-sipelas. 

Collodion  Tmctura  Prcpparat.     (London  Skin  Hospital.) 

Take  of  Collodion 1  ounce. 

Palm  oil 10  frraina. 

Alkanet  root To  color  it. 

Mix. 

Oaueticum  Hydr.  Bichloridi.     (Loudon  Skin  Hospital.) 
Take  of  Corrosive  sublimate     ...  .        .     1  drachm. 

Frep.  collodion 6  drachms. 

Mix. 
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Phoducts  op  the  Distillation  op  Wood. 

Tiy  the  distillation  of  wood  in  close  vessels  a  varietj'  of  products  are 
obtained,  which  are  of  great  use  in  the  arts  and  medicine.  Of  these, 
charcoal  {carbo  liffn,i),  acetic  acid,  pyroacetic  and  pjToxylic  spirit,  and 
creasote  may  be  mentioned  as  of  special  interest  to  the  phj-sieiau,  and 
will  be  here  noticed. 

Chrho  lAffni,  U.  S.  P.     {Wood  Oiarooal.) 

Wood  charcoal  is  used  in  medicine,  while  animal  charcoal  is  only  used 
in  chemical  processes  as  a  decolorizing  agent.  Willow  charcoal,  the 
variety  preferred  in  this  country,  is  chiefly  obtained  from  the  mauatao- 
turers  of  gunpowder,  who  devote  much  attention  to  the  production  of 
a  pure  and  fine  powdered  article.  In  Europe  the  wood  of  the  linden 
tree  ( TUia  Europaa)  is  preferred  for  making  charcoal  for  medicinal 
use. 

Charcoal  is  insoluble,  tasteless,  and  inodorous ;  it  absorbs  moisture 
and  gases  from  the  air,  for  which  reason  it  should  be  kept  in  cloisely- 
stopped  vessels.  It  contains  a  small  proportion  of  saline  substances 
resultiag  from  the  calcination  of  the  wood,  which  may  be  removed  by 
digestion  in  diluted  muriatic  acid  and  washing.  The  dose  of  powdered 
charcoal  as  an  absorbent  is  about  a  teaspoonftu ;  as  an  aperient,  a  table- 
spoonful  or  less  mixed  with  magnesia. 

Carbo  Animalis,  U.  S.  P.     {Animal  Charcoal.) 

Animal  charcoal  prepared  from  bone. 

Dull  black,  granular  fragments,  or  a  dull  black  powder,  odorless  and 
nearly  tasteless,  and  insoluble  in  water  or  alcohol.  When  ignited,  it 
leaves  a  white  ash,  amounting  to  at  lea-st  86  per  cent,  of  the  original 
weight,  which  should  be  completely  soluble  in  hydrochloric  acid,  with 
the  aid  of  heat. 

Carbo  AnimalU  Punjicatus,  U.  S.  P.     {Purified  Animal  Charcoal.) 

Animal  charcoal,  in  No.  GO  powder,  two  parts.  2 
Hydrochloric  acid,  three  parte  ....  3 
Water A  sufficient  quantity. 

Pour  the  hydrochloric  acid,  previously  mixed  with  15  parts  of  water, 
n{K»n  the  animal  charcoal,  and  digest  tne  mixture  on  a  water-bath,  for 
24  hours,  occasionally  stirring.  Pour  off  the  supernatant  liquid,  and 
digest  the  undissolved  portion  with  15  parts  of  water  for  2  hours. 
Transfer  the  mixture  to  a  strainer,  and,  when  the  liquid  portion  has  run 
otf,  wash  the  residue  with  water  until  the  washings  cease  to  be  affected  bv 
test-solution  of  nitrate  of  silver.  Dry  the  product,  heat  it  to  dull  rerf- 
neas  in  a  closely  covered  crucible,  and,  when  cool,  keep  it  in  well-stopped 
bottles. 

A  dull  black  powder,  odorless  and  tasteless,  and  insoluble  in  water, 
alcohol,  or  other  solvents.  When  ignited  at  a  high  temperature  with  a 
little  red  oxide  of  mercury  and  with  free  access  of  air,  it  leaves  at  most 
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ouly  a  trace  of  residue.  If  1  part  be  digested  ■with  2  parts  of  hydro- 
chloric acid  and  6  parts  of  water,  the  filtrate,  after  beiag  supersaturated 
with  water  of  ammonia,  should  remain  unadected  by  teet-eoludon  of 
m^nesium  (absence  of  phosphate). 

This  is  adapted  to  many  uses  to  which  the  crude  powder  would  be 
unsuited,  owing  to  its  saline  ingredients. 

In  the  preparation  of  the  alkaloids,  gallic  acid,  and  numerons  other 
chemical  substances,  animal  charcoal  is  used  to  absorb  the  associated 
coloring  matters ;  but  it  should  not  be  forgotten  that  the  same  property 
which  adapts  it  to  take  up  the  coloring  matter  also  occasions,  to  some 
extent,  the  absorption  of  the  alkaloid  or  other  principle,  so  that  the  loss 
by  the  decolorizing  process  ie  sometimes  considerable,  unless  means  are 
resorted  to  for  the  subsequent  extraction  of  the  absorbed  portions. 

To  ite  absorbent  property  animal  charcoal  owes  its  utiEty  as  a  disin- 
fectant and  antidote  to  the  powerful  v^table  poisons,  whicii,  aa  proved 
by  Dr.  B.  H.  Rand,  may  Be  rendered  innoxious  in  their  eflects  by  a 
large  admixture  of  this  inert  but  porous  powder. 


Aeidum  Aceticum,  U.  S.  P.     (Acdio  Acid.) 

An  acid  liquid,  containing  36  per  cent  of  real  acetic  acid  [HC^O, 
=  60]  and  64  per  cent,  of  water. 

A  ^ear,  colorless  liquid,  of  a  distinctly  acidulous  odor,  like  vin^ar, 
a  purely  acid  taste,  and  a  strongly  acid  reaction.  Sp.  gr.  1,048  at  16° 
C.  (59°  F.).  Miscible,  in  all  pnHmrtions,  with  water  and  alcohol,  and 
is  wholly  volatilized  by  heat.  After  neutralizing  acetic  add  with  water 
of  ammonia,  the  resulting  liquid  is  colored  deep  red  by  ferric  chloride, 
and  decolorized  again  by  steongly  acidulating  with  sulphuric  acid. 
Acetic  acid  should  not  yield  a  precipitate  with  hydrosulphuric  acid  (Lead, 
copper,  or  tin),  or  when  supersaturated  with  water  of  ammonia  (iron), 
or  with  test^-solution  of  oxalate  of  ammonium  (calciimi).  When  slightly 
supersaturated  with  water  of  ammonia,  tihe  liquid  should  not  exhibit  a 
blue  tint  (copper),  nor  should  any  residue  be  left  on  evaporating  this 
alkaline  liquid  on  the  water-batii  (other  acids  and  fixed  impurities). 
When  supersaturated  with  solution  of  potassa,  it  should  not  have  a 
smoky  odor  or  taste  (empyreumatic  substances).  Boiled  with  an  equal 
volume  of  sulphuric  acid,  the  liquid  should  not  be  darkmed  (organic 
impurities).  On  adding  a  crystal  of  ferrous  Eiulphate  to  a  cooled  mix- 
ture of  equal  volumes  of  acetic  and  sulphuric  acids,  no  brown  or  red- 
dish brown  zone  should  make  its  appearance  around  the  crystal  (nitric 
acid).  No  precipitate  should  be  formed  on  the  addition  of  a  few  drops 
of  test^-solution  of  chloride  of  barium  (sulphuric  acid),  nc^  Inr  adding 
to  another  jpordon  some  test-solution  of  nitrate  of  silver  (hydrochloric 
acid),  nor  aner  the  last-named  addition,  should  the  mixture  turn  dark 
on  warming.  When  the  acid  is  diluted  with  5  volumes  of  distilled 
water,  the  color  caused  by  the  addition  of  a  few  drops  of  testrsolutdon 
of  permanganate  of  potassium  should  not  be  sensibly  changed  by  stand- 
ing 5  miuntee  at  the  ordinary  temperature  (absence  of  em^^reomatic 
substances). 
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To  neutralize,  6,0  gm.  of  acetic  acid  should  require  36  c.c.  of  the 
volumetric  solution  of  soda. 

The  acid  liquid  distilled  over  when  charcoal  is  prepared  from  wood, 
in  close  (flinders  without  access  of  air,  contains  this  valuable  acid  in  a 
very  impure  state.  By  subjecting  this  to  further  distillation,  the  liquid 
is  collected  which  is  known  as  wood  vinegar  or  pyroligneous  add.  By 
saturating  this  acid  with  lime,  acetate  of  calcium  is  produced,  which,  by 
decomposition  with  sulphate  of  sodium,  furnishes  sulphate  of  calcium 
and  acetate  of  sodium ;  the  hitter  salt,  being  crystallized  in  a  state  of 
purity,  yields,  by  dbtillation  with  sulphuric  acid,  pure  hydrated  acetic 
acid  in  solution  in  water. 


Acidum  AcfHcum  DUutwm,  U.  8.  P.    (IHhUed  Acdio  Add.) 

Acetic  acid,  aeveoteen  parte 17 

Diatilled  water,  eighty-three  parte 8S 

To  make  one  hundred  parte 100 


Mix  them. 

Diluted  acetic  acid  contmns  6  per  cent,  of  absolute  acetic  acid,  and  has 
the  sp.  gr.  1.0083  at  15"  C.  (59°  F.).  It  corre^tonds,  in  properties,  to 
acetic  acid,  and  should  respond  to  the  same  tests  of  purity. 

To  neutralize  24  era.  of  diluted  acetic  acid  should  require  24  cc  of 
the  volumetric  solution  of  soda. 

Acidum  Aceticum  Olaciale,  XJ.  8.  P.     (Glacial  Acdic  Add. 
HC,H,0,  =  60.) 

Nearly  or  quite  absolute  acetic  add. 

At  or  below  15°  C.  (59°  F.)  a  crystalline  solid;  at  h%her  tempera- 
tures a  colorless  liquid.  When  liquefied  and  as  near  as  possible  to  16°  C. 
(59°  F.)  it  has  the  sp,  gr,  1.056-1.068.  Its  properties  are  similar  to 
those  of  acetic  acid,  and  it  is  similarly  affected  by  reagents. 

To  neutralize  3  gm.  of  glacial  acetic  add  should  require  not  less  than 
49.6  c,e.  of  tbe  volumetric  solution  of  soda  (corresponding  to  at  least  99 
per  cent  of  absolute  acetic  add). 

This  add  is  obtained  by  carefully  distilliug  1  equivalent  of  acetate 
of  sodium  with  2  of  sulphuric  add,  placing  the  distillate  on  ice ;  the 
congealed  product  is  permitted  to  drain  by  inverting  the  bottle,  and 
collecting  tne  crystals,  which  are  the  glacial  add. 

Its  chief  use  is  in  perfumeiy,  for  forming  a  very  pungent  periume 
for  smelling-bottles. 

Acetic  add  of  about  the  ofiidual  strength  is  now  so  cheaply  and 
abundantly  produced  for  use  in  the  arts,  that  it  is  placed  in  the  Fharma- 
copcsia  among  the  articles  of  materia  medica ;  the  process  above  given 
is  selected  from  a  variety  in  common  use.  Acetate  of  lead  is  also  one 
of  its  sources  of  production. 

Acetic  add  is  also  produced  by  the  oxidation  of  alcoholic  liquids, 
especially  dder  and  wine,  and  in  this  impure  and  diluted  form  is  called 
mntgar  (croe/um)  /  iu  chemical  works  it  is  generally  classed  among  the 
derivatives  of  aicohol. 
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Much  of  the  rinegar  of  commerce  b  largely  adulterated  or  sophisti- 
cated, although,  accoi-diug  to  the  experiments  of  W.  W.  D.  Livemiore, 
the  use  of  sulphuric  acid  is  le8s  common  than  has  been  supposed.  Of 
16  specimeiis  of  commercial  viii^ar  obtained  from  difiercot  sources, 
none  were  adulterated  with  sulphuric  acid.  Tested  for  malic  ai^id,  {lum, 
and  extractive  matter,  believed  to  be  always  present  in  eider  vin^^r,  all 
but  two  gave  evidence  of  containing  one  or  more  of  these  products  by 
throwing  down  a  precipitate  with  subacetate  of  lead,  soluble  in  nitric 
acid. 


Acetone,  or  Pyroacetic  Spiiit,  C,H,0,  arid  Mdhylic  Alcohol,  Pyroxylic 
Spirit,  or  Wood  Napbiha,  CH„HO. 

These  are  products  of  the  distillation  of  wood,  which  are  separated 
from  tlie  acid  liquors,  after  they  are  saturated  with  lime,  by  simi)le  dis- 
tillation and  repeated  fractional  rectification. 

It  is  very  difficult,  however,  to  obtain  tliem  in  a  perfectly  pure  state 
by  tliis  process.  Acetone  is  formed  by  tlie  dry  distillation  of  acetates, 
and  is  rendered  pure  by  rectification  over  lime,  and  finally  over  chloride 
of  calcium. 

*  They  are  both  colorless,  or  slightly  yellow,  inflammable,  volatile, 
pungent  liquids,  closely  resembling  each  other  in  sensible  and  medical 
properties,  nearly  always  mixed  and  impure,  and  generally  confounded 
witn  each  other  in  commerce ;  they  may  be  known  apart  liy  their  reac- 
tions with  chloride  of  calcium. 

While  pyroacetic  spirit  does  not  dissolve  or  mix  with  a  saturated 
solution  of  chloride  ot  calcium,  pvroxylie  spirit  instantly  mixes  when 
dropijed  into  it. 

The  normal  specific  gravity  of  each  is  about  the  same,  .792  to  .798 ; 
but,  as  found  in  commerce,  thev  oftener  reach  .820  to  .846. 

Impure  wood  naphtha  yields,  with  binoxalate  of  potassium  and 
sulphuric  acid,  a  cn,-stallizable  ether,  which,  by  distillation  ivith  water, 
decomp<ffles  into  oxalic  acid  and  pure  methylic  alcohol.  Treated  ii-ith 
bichromate  of  potassium,  acetone  yields  acetic  and  carbonic  adds,  while 
methylic  alcohol  furnishes  formic  acid. 

Under  the  name  of  methylic  spirit,  hvdrated  oxide  of  methyl,  CHjHO, 
pvroxylie  q>irit  b  extensively  used  in  !England  as  a  cheap  substitute  for 
alcohol,  and  is  sometimes  substituted  for  it  in  the  preparation  of  chloro- 
form. Dr.  Hastings,  of  London,  introduced  it  several  years  ago  as  a 
remedy  for  cousumjttion,  and  both  this  and  pyroacetie  spirit  are  some- 
times prescribed,  though  not  so  much  as  formerly,  in  connection  with 
cough  medicines.     Dose,  about  10  to  40  drops. 

Methvlic  alcohol  can  be  obtained  in  a  state  of  purit^'  by  treating  it 
with  chloride  of  calcium,  which  forms  a  definite  compound  with  it ;  this 
mixture  is  heated  to  212°  F.,  and  evaiwrating  the  matters  volatile  at 
that  temperature,  adding  water,  and  distilling  at  1)>2°,  when  the  methyl 
hydrate  distils  over.  Methyl  alcohol  is  now  largely  used  in  making 
varnishes,  it  being  much  ohea]>er  thau  ethvlic  alcohol,  and  is  a  much 
better  solvent  for  some  of  the  resinous  gums,  esi)ecially  shellac. 
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Oreaeotum,  U.  S.  P.     (CVeawrfc.) 


A  prodnet  of  the  distillation  of  wood-tar. 

This  19  a  secondary  empyreumattc  product  of  destructive  distillation 
which  the  Pharmacopoeia  describes  as  being  obtained  from  wood-tar. 
As  found  in  commerce,  it  is  an  oily  liquid  impniperly  obtained  indis- 
criminately from  various  kinds  of  tar,  especially  that  from  bituminous 
coal,  and  varies  in  composition.  Several  grades  of  creasote  are  found  in 
commerce.  They  are  known  as  commercial  creasote,  coal-tar  creasote, 
creasote  from  wood  and  creasote  from  beechwood,  etc.,  according  to  the 
source  from  which  they  are  obtained. 

An  almost  colorless  or  yellowish,  strongly  refractive,  oily  liquid,  turn- 
ing to  reddish-yellow  or  brown  by  exposure  to  light,  having  a  penetrate 
ing,  smoky  odor,  a  burning,  caustic  laste,  and  a  neutral  reaction.  Sp. 
gr.  1.035-1.085.  It  begins  to  boil  near  200°  C.  (392°  F.),  and  most  of 
it  distils  over  between  205°  and  220°  C.  {401-428°  F.).  When  cooled 
to  — 20°  C.  ( — 1°  F.)  it  becomes  thick,  but  does  not  solidify.  It  is 
inflammable,  burning  with  a  luminous,  smoky  flame.  Creasote  is  soluble 
in  about  80  parts  of  water  at  15°  C.  (59°  F.)  to  a  somewhat  turbid 
liquid,  and  iu  1 2  parts  of  boiling  water ;  it  dissolves,  in  all  proportions, 
in  absolute  alcohol,  ether,  chloroform,  benzin,  disulphide  of  carbon,  or 
acetic  acid.     When  applied  to  the  skin  it  produces  a  white  stain. 

Creasote  does  not  coagulate  albumen  nor  collodion  (difFerence  from  car- 
bolic acid).  If  1  volume  of  creasote  be  mixed  with  1  volume  of  gly- 
cerin, a  clear  mixture  will  i-esult,  from  which  the  creasote  will  be  sepa- 
rated by  the  addition  of  3  or  more  volumes  of  water.  On  adding  to 
10  e.c,  of  a  1  per  cent,  aqueous  solution  of  ei-easote,  1  drop  of  test-solu- 
tion of  ferric  chloride,  the  liquid  acquires  a  violet-blue  tint,  which  rapidly 
changes  to  greenish  and  brown,  with  formation,  usually,  of  a  brown  pre- 
cipitate (difference  from  carbolic  acid). 

The  principal  use  of  creasote  internally  is  to  check  nausea ;  for  thb 
purpose,  about  2  drops  may  be  dissolved  in  an  ounce  of  water,  and  a 
little  gum  and  sugar  added.  Dose,  a  lablespoonful  (equal  to  1  drop), 
fr^nently  repeated. 

Dropped  upon  a  fragment  of  cotton,  after  dilution  with  alcohol,  ether, 
or  chloroform,  and  inserted  into  the  cavity  of  a  tooth,  it  relieves  tooth- 
ache when  the  pain  is  occasioned  by  the  exposure  of  the  nerve,  and  is 
popularly  r^anled  as  the  most  certain  remedy. 

Very  painful  and  distressing  accidents  are  liable  to  occur  from  attempt- 
ing to  drop  this  liquid  into  the  cavity  of  a  tooth  from  a  vial. 

As  an  external  caustic,  creasote  may  be  applied,  undiluted,  with  a 
camel's-hair  pencil;  but  it  is  usually  prepared  in  the  form  of  oint-' 
ment  (unguentum  creasoti),  or  in  solution  in  water  (aqua  creasoti). 
In  hemorrhages,  it  acts  as  a  most  efficient  styptic,  and  is  successfully 
applied  in  solution,  in  the  proportion  of  about  6  drops  to  the  ounce  of 
water. 

Creasote  is  one  of  the  remedies  which  the  apothecary  is  most  fre- 
quently called  upon  to  apply.  Large  quantities  are  also  consumed  by 
dentists. 
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CHAPTER    II. 

ON  FARINACEO  US.  MVCILA  012fO  VS,  AND  SA  CCBARINE  PRINCIPLES. 

STARCH,  CjH,,0,,  having  the  same  composition  aa  cellQlose,  differs 
from  it  widely  in  physical  properties ;  it  exists  in  a  frranular  form 
in  various  parte  of  plants,  especially  in  seeds,  tubers,  and  bulbous  roots, 
in  minute  cells,  which  may  Be  distinguished  by  a  microecope  of  moder- 
ate power.    The  size  and  shape  of  the  granules  have 
Fig.  207.  been  made  special  subjects   of    investigation    by 

t^^  pharmacologiste,  and  their  study  has  been  found  to 

^^    ^^  *'*i  i"^  th®  reawnition  of  the  different  varieties  of 
0   ^'*'  fecula,  and  in  detecting  adulterations.     The  enve- 

§Oq  ^-"^      lope  of  these  starch  granules  is  insoluble  in  cold 
^w^      water,  but  is  ruptured  by  the  application  of  heat, 
Si^.t.  60  that  the  contents  are  exposed  and  become  dis- 

solved. Hence  starch  is  siud  to  be  insoluble  in  co'd, 
but  soluble  in  hot  water.  For  this  internal  matter 
which  gives  the  characteristic  chemical  reactions 
of  stanm  the  term  amidin  has  been  applied ;  it 
forms  about  995  ^rts  in  every  1000  of  tne  entire 
^^Sto^^^^SIf"  starch  granules.  But  a  solution  may  be  effected 
with  cold  water,  if  the  envelope  of  the  granules 
has  been  torn  by  continued  trituration  with  sand  or  other  grit^'  sub- 
stances. Certain  salts,  such  as  chloride  of  zinc,  produce  a  perfect  solu- 
tion of  starch  in  the  cold.  By  the  action  of  heat,  and  a  very  small 
proportion  of  strong  infusion  of  malt,  starch  is  converted  into  dextrin, 
a  soluble  principle  isomeric  with  it,  intermediate  between  the  gums  and 
grape  sugar,  and  so  named  from  its  power  of  causing  the  plane  of  polari- 
zation to  deviate  to  the  right.  This  ia  also  formed  from  cellulose  by 
the  action  of  diluted  acids,  which  also  ultimately  convert  it  into  grape 
sugar.  One  of  the  most  striking  characteristics  of  starch  is  its  reaction 
in  cold  solution  with  iodine,  with  whic'h  it  forms  a  rich  blue-colored 
iodide,  which  loses  its  color  hy  heat.  These  t^vo  substances  thus  become 
tests  for  each  other.  With  bromine  it  produces  an  orange-colored  precipi- 
tate, which  cannot  he  dried  without  decomposition,  Nitric  acid  con- 
verts starch  into  oxalic  acid,  and  by  heating  starch  with  potassa  in 
excess  oxalate  of  potassium  is  produced.  For  an  elaborate  account  of 
starch  and  its  isomeric  principles,  Iniilin,  from  Inula  Helenium  and  other 
sources,  LuJienin,  from  Cetraria  Xslandica,  etc,  see  Gmelin'a  Handbook 
of  Chemixtry,  Cav.  Soc.  edition,  vol.  xv. 

All  the  cereal  grains  owe  their  utility^  as  articles  of  food  to  the  pres- 
ence of  starch  mingled  with  a  due  proportion  of  a  nitn^nized  principle, 
gluten.  In  many  drugs,  starch  exists  to  an  extent  which  interferes  with 
flieir  convenient  preparation  for  use  in  medicine,  while  it  Is  an  important 
element  in  certain  demulcent  and  nutritious  articles  used  in  medicine,  as 
food  for  infants,  etc. 
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Amyium,  U.  S.  P.     (fiSlarcA.) 

The  fecula  of  the  seed  of  HnHeu/m  vuigare,  Villara  (Nat.  Ord.  Gretmir- 
nocac). 

In  irregular,  angular  maeses,  which  are  easily  reduced  to  powder; 
white,  inodorous,  and  tasteless ;  insoluble  in  ether,  alcohol,  or  cold  crater. 
Under  the  microscope  appearing  as  granules,  mostly  very  minute,  which 
are  more  or  leas  lenticular  in  form,  and  indistmctly,  concentrically 
striated.  Triturated  with  cold  water,  it  gives  neither  an  acid  nor  an 
alkaline  reaction  with  test-paper.  When  boiled  with  water,  it  yields  a 
white  jelly  having  a  bluian  tinge,  which,  when  cool,  acquires  a  deep 
blue  color  on  the  addition  of  test-solution  of  iodine. 

AmyhLm  lodahan,  U,  S.  P.     {Iodized  Starch.) 

Starch,  ninety-five  parte    ........  96 

Iodine,  five  p&rte 5 

Distilled  water,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Triturate  the  iodine  with  a  little  distilled  water ;  add  the  starch  gradu- 
ally and  continue  triturating  until  the  compound  assumes  a  uniform 
blue  color,  approaching  black.  Dry  it  at  a  temperature  not  exceeding 
40°  C.  (104'=  F.)  and  rub  it  to  a  fine  powder. 

Iodized  starch  should  be  preserved  m  glass-stoppered  vials. 

It  is  questionable  if  this  is  a  true  chemical  compound.  In  fact,  the 
PhaTTnacopceia  calls  it  simply  "  iodized."  It  is  easily  decomposed  by 
exposure  to  sunlight,  boiling  with  water,  or  treatment  with  alcohol, 
cari>on  bisulphide,  etc.  It  has  been  reoonunended  as  an  excellent  means 
of  administering  iodine,  especially  where  it  is  desired  in  laige  doses. 
The  theory  being,  that  as  thus  administered,  the  iodine  is  very  laJ^ly 
diluted  and  easily  changed  by  the  animal  fluids  into  hydriodic  acid.  The 
powder  is  administered  in  dcee  of  ^  to  5iv.  It  has  been  proposed  to 
use  a  S}TUp  of  the  iodide  of  etaroh. 

The  following  syllabus  gives  most  of  the  starches,  with  their  compo- 
sition and  uses : 

Syllabus  op  Starches,  Amylaceous  Medicises,  Etc. 

Amjium,  starch  ;  the  fecula  of  Triticum  vulgare  and  Zea  mays. 

The  fecula  from  maize  is  an  excellent  gubstitute  for  arrowroot,  and  has  almost 
entirelj  displaced  wheat  starch.  In  Europe  the  fecula  of  the,i>otato  if  largelv  used 
as  starch :  it  jielda  a  transparent  jelly  with  muriatic  acid,  and  is  used  for  adulter- 
ating arrowroot  j  Bulphuric  acid  evolves  a  disagreeable  odor. — JVoc  Amer.  iWm. 
Anoe.,  1882,  page  168. 

Maranta,  arrowroot;  the  fecula  of  Marants  arundinacea. 

Bermuda  arrowroot,  tlie  best ;  neit  the  Jamaica,  Liberia,  Florida,  and  Georgia. 
Must  be  well  preserved  from  moisture  and  odorous  dnigs.  Bee  paper  by  Dr.  R. 
Battey  in  Pne.  Amer.  Pliarm.  Auoc.,  1858^  paj^e  332;  and  by  E.  T.  Elfia,  ibid., 
1862,  psee  212.    It  yields  an  opaque  jelly  with  concencnUed  muriatic  acid. 

Native  in  the  Sandwich  Islands,  where  it  is  ueed  as  food  to  a  great  extent  after 
the  acrid  matter  has  been  dissipated  by  heat. 
Cfanno,  tous-lee-mois ;  the  fecula  of  Canra  eduli*,  etc 

The  starch  granules  are  very  large,  and  exhibit  a  glistening  or  satiny  appearance. 
Thejelly  is  very  tenacious,  but  not  very  translucent.  Comes  irom  the  island  of 
St.  S^tts.    Ran  with  us. 
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Sago;  Ihe  prepared  pith  of  Ssgiis  nimphii,  etc. 

Dietetic  aad  nutritive,  in  smsU  granules  prepared  hj  th?  aid  of  heat. 
Tapioca;  the  fecula  uf  the  rout  of  Janipba  mtmihut. 

Dietetic  and  nutritive;  coarse,  irregular  grainB  prepared  by  the  aid  of  heat,  par- 
tiallj'  soluble  in  cold  water. 
Aveiue  farina,  oatmeal:  the  meal  of  Avena  sativa. 

Contains  the  huak  ground  with  the  seed.     Believes  constipation ;  easily  digested 
and  very  nutritive. 
Hordeiim,  barky ;  the  decorticated  seeds  of  Hordeum  diatichon,  etc. 

Demulcent,  nutritive,  and  slightly  astringent.     (See  Deeoetum  hordei.) 
Oryta,  rice ;  the  seeds  of  Oryn  sativa,  deprived  of  the  hulls. 

Bland,  nutritive,  demulcent,  and  somewhat  astringent  Bv  long  boiling  fontw  a  jelly. 
Cetraria,  Iceland  moas;  Cetraria  lalandica. 

Contains  lichenin  and  a  bitter  principle ;  the  latter  may  be  removed  by  an  alkali ; 
the  residue  may  be  used  as  a  dietetic. 
Chondrus,  carrageen ;  Chondrus  crispus. 

Contains  carrageenin,  mucilage,  and  various  salts. 
Inula,  elecampane;  the  mol  of  Inula  helenium. 

Contaim,  like  the  root  of  otfier  compoeilK,  inulin,  bitter  principle,  and  mucilage. 
A  domestic  expectorant. 
SympAj/tum  oficinaU,  comfrey ;  the  root.     (See  Jnu/a.) 
liappB,  burdock ;  the  root  of  Lafipa  miyor.     (See  JntJa.) 
Iris  Florentina,  orrisroot ;  the  rhizoma  of  Iris  Florentina. 

Contains  starch,  resins,  and  volatile  oil.     Used  as  an  infant  and  toilet  powder,  and 
as  an  ingredient  in  dentrifice. 

Gums. 

Gums  differ  from  starch  chiefly  in  the  absence  of  the  granular  condi- 
tion, and  their  partial  or  complete  solubility'  in  cold  water.  They  are 
obtained  from  certain  plants  in  amorphous  masses,  mostly  exuding  epoa- 
taneously  or  upon  a  puncture  of  the  bark.  A  solution  of  gum  is  not 
affected  by  iodine,  but  precipitated  by  alcohol.  Oxidized  bv  nitric  acid, 
they  produce  mucic  acid ;  but  when  continually  boiled  with  ailuted  acids, 
a  kind  of  dextrin,  and,  finally,  sugar  is  formed. 

There  are  probably  numerous  kinds  of  gum,  but  on  account  of  their 
similarity  in  physiau  and  chemical  properties  tlicy  are  difficult  to  recog- 
nize and  to  separate  from  allied  compounds.  They  have  been  classed 
into  gums  which  are  soluble,  and  gums  which  mostly  swell  up  in  cold 
water.     The  following  are  tjie  tjpes  of  these  two  classes : — 

Arahin  =  CuHqO,,,  is  derived  largely  from  the  acacias;  it  is  extremely 
soluble  in  water,  forming  a  clear  ana  colorless  though  viscid  solution, 
almost  free  from  taste,  which  is  coagulated  by  alcohol,  borax,  and  pre- 
cipitated by  silicate  of  potassium,  stroi^  solution  of  perchloride  of  iron, 
also,  like  most  oivanic  acids,  coloring  principles,  etc.,  by  subacetate  of 
lead.  Incinerated  it  yields  about  3  parts  of  ashes,  which  some  chemists 
assert  are  the  bases  of  the  salt  arabin,  the  acid  of  which  is  obtained  by 
decomposing  the  aqueous  solution  with  muriatic  acid  and  precipitating 
by  alcohol,  and  is  insoluble  in  the  latter  menstruum  only  in  the  presence 
of  a  mineral  acid. 

Btuoiorin  =^  Ci,H,jO,|„  is  an  insoluble  variety,  swelling  with  water 
and  divgolvii^  in  alkklies.  Thispredominates  in  gum-tragacanth,  and, 
according  to  some,  in  salep.  Those  b<xlies  which  are  usually  termed 
mufilagm  belong  to  one  of  tnese  two  classes ;  they  are  met  with  in  many 
seeds  {flaxseed,  quinceseed),  leaves  (buchu),  etc,  and  some  kinds  are 
precipitated  by  neutral  acetate  of  lead. 

Geraain,  the  insoluble  ingredient  in  chcrrj'-tree  gum,  much  resembles 
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bassorin,  if  it  is  Dot  identical  v/ith  it.     At.  Fremy  asserts  it  is  only  meta- 
gunimate  of  lime. 

Mezguile  is  a  oame  proposed  for  a  gum,  to  which  attention  has  been 
called  by  Dr.  Geo.  Shumard,  produced  abundantly  in  Texas  and  Xew 
Mexico — in  our  own  country  some  parts  of  which  are  as  yet  but  little 
explored  ;  it  is  extremely  soluble,  and  differs  from  arabin  principally 
in  not  being  precipitated  by  subacetate  of  lead. 

All  the  aDove  compounds  are  carbohydrates  of  the  composition 
C„H^O,„,  or  Cj,H„Ou ;  the  group  of  pectin  compounds,  though  not 
strictly  belonging  to  the  above,  is  however  nearly  allied  to  the  gums. 

Gum  is  associated  in  some  plants  with  resin ;  and  gum  resins,  a 
remarkable  natural  class  of  drugs,  will  be  hereafter  referred  to  in  treatr 
ing  of  resins. 

V  arioualy  associated  with  other  proximate  principles,  gum  is  present 
in  a  great  variety  of  v^tables,  and,  like  starch,  it  plays  an  ■  important 
part  in  the  physiol<»y  of  the  plant ;  it  enters  as  an  element  into  a  great 
niuuber  of  articles,  both  of  food  and  medicine.  In  its  important  rela- 
tions to  the  art  of  prescribing  and  compounding  medicines,  we  shall  have 
occasion  to  refer  to  it  frequently  throughout  the  subsequent  parts  of  the 
work,  and  now  introduce  it  only  for  me  purpoee  of  calling  attention  to 
a  few  drugs  contaiuing  it 

Pectin  and  Pedic  Acids. — Many  plants  contain,  in  different  organs, 
especially  in  succulent  roots  and  acidulous  fruits,  a  body  called  pectose, 
which,  through  the  influence  of  a  peculiar  ferment  called  pectase,  the 
organic  acids,  and  light  and  heat,  undergoes  a  change  into  other  Ixidies 
of  the  same  relative  combinations. 

Pectin,  pampectin,  and  meCapectin     ....  CmH„0„4H,0 

Pectoeicacid CijH„O^H,0 

Pecticacid Ci,H„0u2H,0 

Parapectic  acid C„H,50„2H,0 

Metapectic  acid C„Hj,0„2H,0 

The  unripe  fruits  contain  only  pectoee;  while  ripening,  pectin  and 
parapectin,  and,  subsequently,  metapectiG  acid,  are  formed,  so  that  the 
change  of  the  consistence  of  fruits  is  less  dependent  on  a  change  of  the 
cellulose,  than  owing  to  this  transformation.  Green  fruits  exhale  oxygen 
in  daylight ;  with  the  alteration  of  pectose,  the  formation  of  sugar  sets 
in,  carbonic  acid  is  exhaled,  the  green  color  disappears,  and  the  free 
acids  (citric,  malic,  tartaric,  etc.)  become  neutralized  by  potassium,  calcium, 
etc.,  or  their  taste  is  masked  by  the  increase  in  the  quantity  of  sugar. 

Pectin  is  the  cause  of  the  gelatinizing  of  the  juices  of  currants,  rasp- 
berries, etc.,  and  of  gentian,  dandelion,  rhubarb,  and  other  roots.  The 
salts  of  the  above  acids  are  uncryslalli2»ble ;  those  with  the  metallic 
oxides  are  mostly  gelatinous  precipitates,  while  those  with  alkalies  are 
soluble  in  water,  but  gelatinize  on  cooling. 

Syllabtts  op  Gums  and  Mncn-AGrsouB  Medictnbs. 

Acada,  gum-arabic ;  the  exudation  of  acacia  vera,  etc. 

Mild  expectorant  and  deutulcent,  u«ed  in  the  fonn  of  mudlage  (34  parts  to  64 
water),  ^ao  aa  ejtMo  and  powder  as  a  Tehicle. 
Tragacantha,  the  exudation  of  astragalus  venu. 

Conaists  chiefij  of  bassorin ;  mncilago  tragacantbe  (10  parta  glycerin  and  aquK  to 
100  parts) ;  a  useful  paste. 
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Balep,  the  tnbera  of  orchis  maecula,  etc 

5  graina  of  the  powder  render  1  ounce  of  hot  water  highly  mucilaginous.     (See 
Oatiuon'*  i'oKden.) 
Utmus,  etm-bark;  the  inner  bark  of  ulmus  fulva. 

Contains  much  mucilage,  the  fine  powder  u  a  mi]d  expectorant  and  vehicle  for 
bitter  medicines ;  much  used  for  making  a  demalcent  driuk  to  be  uaed  in  irritation 
of  the  mucous  Burfacea,  especially  of  the  nrinarr  organs,  and  in  djsenteric  afibctions ; 
the  coarser  powder  tor  poultices. 
Sassafras  medulla,  the  pilh  of  sasaafras  oflicinale. 

Forms  with  water  a  rich  mucilage ;  used  in  eyewaihes  and  in  Jackson's  pectoral 
Bvrup. 
Cydomam,  quince  seed;  the  seed  of  cvdonia  vulgaris. 

Rarely  used  internally ;  externally,  in  inflamed  eyes  and  for  bandoline. 
Bcsami  foiium,  benne ;  the  leaves  of  sesamum  orientale. 

Grown  in  gardens ;  uaed  as  a  mild  astringent  in  the  summer  complaint  of  children. 
Althfea  (radii),  marehraallow-root. 
Allhirafiora,  marsh  mallow-Sowers  from  altheete  officinalis. 

The  mucilage  of  these  last  three  are  not  precipitated  by  alcohol. 
Contain  etan^,  mucilage,  and  aspar^in ;  nighlj  demulcent.    Syrap  best  prepared 
from  cold  infusion. 
Althaa  Toiea,  hollyhock ;  the  flowers. 
Similar  in  properties  to  former. 
Hibiscus  ewnilentus;  ochra,  the  fruit. 

Used  in  the  United  States  in  soups  caUed  Gumbo ;  in  East  Indies,  a  decoction  ^  i\j 
in  Oias,  boiled  down  to  Qj,  sweetened  and  strained. 
Linum,  flaxseed ;  the  seeds  of  linum  ugitatisaimum. 

Internally,  in  the  form  of  infusion,  diuretic^  and  demulcent;  externally,  the  meal 
for  poultices;  the  oil  readily  becomes  lancid  m  (he  powder. 
Papaver,  poppy-heads;  the  ripe  capsules  of  papaver  somnifemm. 

Demulcent,  not  considered  narcotic  when  ripe. 
Bucho,  the  leaves  of  barosma  crenata,  etc 

Mucilage  associated  with  essential  oil ;  diaretic,  used  in  infusion  and  Quid  extracL 

Sugars. 
Sugars  are  of  many  kinds,  cloeely  allied  to  each  other  and  to  the  fore- 
going ternary  pnnciples,  in  composition.     They  are  distingaished  by  a 
sweet  taafe,  and  a  more  or  less  distinctly  crystalline  form.     They  are 
meetly  soluble  in  water,  and  somewhat  soluble  in  alcohol. 

SvLLABtra   OP   SUGAHS. 

(1.)  True  Sugars.     Qmpowfiwi  C„H^Oi.     (Carbokydralea) 
a.  Directly  fermentable.     (Group  of  Gluccee.) 


Fruit  sugar,  uncrvstal- 
liiable  sugars,  Chuls' 
ricse  C,II„0, 


In  grapes,  the  fruit  of  Ro-    Deviates     polarized     light 


diabetic 
urine — &om  starch  bv 
the  action  of  sulphuric 
acid — the  gnmular  de- 
posit of  honey. 
In  fruits,  the  liquid  por- 
tion of  honey,  etc 


right;*  soluble  in  I)  part  cold 
water,  insoluble  in  absolute 
alcohol;  with  HNC^  yields 
oxalic  acid. 

Rotating  left:  easily  soluble  in 
water  and  diluted  alcohol. 


*  Polarization  of  light,  which  is  stateil  as  characteristic  in  the  case  of  the  several  augan, 
oonsiita  of  a  change  produced  upon  light  by  the  action  of  certain  media  and  rarfacee  by 
which  it  oeases  to  present  the  ordinary  phenomena  of  reflection  and  transmission.  Instni- 
ments  employed  to  exhibit  this  change  are  called  polarUcopa.  By  the  use  of  these, 
dlB^rencea  may  be  readily  detected  betweea  sabstBDces  which  are  nearly  identical  In 
ohemioal  properties. 
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b,  Kot  direotlr  fermentable  b;  yeast.    (Group  of  Cane  Sugar.) 
a.  Fermenting  readil^r  with  yeast  by  being  converteJ  into  fruit  sugar. 


In  BUgai-cane,  Chinese 
sugar-cane,  com-stalku, 
beets,  a)u;ax  maple,  sev- 
eral pBUUB,  numerous 
ripe  fcuiu,  etc. 

In  Australian  maima  from 
Eucalyptus  manuifera. 


oxalic  acid  with  HN6|. 


Rotating  right 

cane  sugar. 

Ko  rotating  powi 

very  soluble  ii 

in  alcohol. 


Meledtose 


■c„HnO„2H,0 

Trehalose 
C„H^,,2H^ 

Lactin,  sugar  of  milk 
OaHtAiHiO 


In  the  exudation  of  the 
larch,  Larix  commuikis 

(Ft.  inHht). 


In  Trehala,  an  oriental  ex- 
crescence of  a  apedes  of 
Echinops. 

In  milk. 


veetlike 

almost  insoluble  in  alcohol ; 
yields  oxalic  acid  l^  UNO,. 

Eotating  power  right;  easiivsol- 
uble  in  wster,almoBl  insoluble 
in  alcohol. 

Resembling  the  former;  soluble 
in  hot  alcohol^  with  HNQi 
yields  oxalic  acid. 

Eotftling  power  right ;  very  hard 
prisms ;  soluble  in  6  parts  cold 
water;  insoluble  in  ether; 
slightly  soluble  in  alcohoJ ;  by 
dilute  acida,converted  into  lac- 
tose, and  then  easily  ferment- 
able; yields  made  and  some 
oxalic  acid  with  HXO(. 


(2.)  Saccharoids,     Cbmpimiion,  C,jH,Oi.     {Carbohydral&i.) 
Not  fermentable  with  yeast  or  after  boiling  with  HjSO,. 


Eucalrne 
C,rf.A2H,0 

Uncn'stallizable;     even      after 

companjing  melitose. 

treatment  with  H^O,,  not  sus- 

ceptible of  fermentation;   re- 

duces   alkaline    tartrate    of 

Effervescing;  soluble  in  water, 

C,H.A4H^ 

the  unripe  kidney  bean. 

little  soluble  in  alcohol;  not 

Phaseolus  vulgaris.  See 

altered  bv  diluted  acids;  with 

in  Av>^.  Jour.  Pharm.. 

concentrated  HNO,  nitroino- 
site;   evaporated   with   dilute 

iz.492. 

IIXO,,  and  moistened  with 
NH.and  CaCl»,  iscolored  rose- 

8c7llil« 

In  the  kidneys  and  Uver 

of  some  Mies. 

Bwi>et,   less   sniuble,  and   dis- 

In  the  berries  of  eorbue 

Botflting  power  left;  soluble  in 

CJtt,.0, 

aucupana. 

li  water,  little  in  boiling  alco- 
fol;  hard  crystals,  not  altered 
bv  diluted  rt^X;  vieldsox- 
alicacidwithH:!lo,;  reduces 

Product  of  decomposition 

Sweet   prisms;   ven-  soluble  in 

c;,HA 

of  Fhloretin  and  quer- 
cilrin. 

water  and  alcohol. 
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(3.)  PeeudoSagarg  of  the  Composition  C,,H,0,_,. 


Not  fermentiiig. 

Muiiiite 

In    ID                 ushroonM, 

No  rotatine  power;  soluble  in  5 
paria  cold  water,  Bcarcely  in 
cold     alcohol,    with     HS(\ 

C,H,A 

etc 

jietdB   saccharic   and    oxalic 

acids;   HN<X  at  a  low  tem- 
perature, producea  a  ferment- 

able sugar. 

Dulcoee,  DuHw 

No  rotating  power;   easily  sol- 
uble in  water,  with  difficulty 

C^,A 

in  Madagaacar. 

in  alcohol ;  yields  mucic,  ox- 

alic, and   racemic  add  with 

HNO,. 

Qnercite 

Inaeoim. 

C>H,A 

add  yields  oxalic  add. 

Pimie 

In  Pinna  Lambertina. 

Rotating     power    right;     very 

C.H,A 

sweet;     readily     soluble     in 
water;    nearly    insoluble    in 
boiling  alcohol. 

nac 

No  rotating  power;  soluble  in 

25  parts  water,  1362  parts  al- 

d<Ha,etc. 

cohol;  not  altered  by  diluted 
H^(;    with   HNO„   mude 
and  oxalic  adds. 

4h"3HO 

The   basic    principle   of 

Oily  liquid ;  misdble  with  wattr 

hiM. 

and    alcohol;     insoluble    in 

ether;    with    HNO,    yields 
glonou). 
Supposed   to   be  identical  with 

ErTthromannitB 
C,H„0, 

of  erythrin. 

Phycite 

4h„o. 

No  rotatii^  power:  eadlj  solu- 

Al^.                   '^ 

ble  in  water,  with  difficulty  in 

alcohol;   with  HNO,  oxalic 

add. 

^'Sa" 

In    OlycmhiM    gUbia, 
and  eachiuata. 

UncrysUlliiablB  and  yellowish; 

slightly  soluble  in  cold  water 
and  alcohol ;  predpitates  mort 
metallic  salts ;  combinse  with 
bases,  acids,  and  salts. 

Panaquiloa 

In  I^sx  qainqaefolium. 

Amorphous,  yellow,  readily  sol- 
nble  in  water  and  alcohol  ;in- 

bj  tannin. 
Sweet  prisms,  very  soluble  in  al- 

Orcin,  Ordte 

Bf  boiling  certain  lichens 

C^HA+2H^ 

by  PbAc  and  FcjCl,;  yields 
oxalic  add  by  HNO,;  deep 

red  by  air,  water,  and  ammo- 

nia (orceine). 

Setaorcine 

B._Jj«i.^».,u-. 

Soluble  in  water,  alcohol,  and 

(i.H,A? 

etber;  red  by  NH,H,0  and 
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BEMARES    ON   SUOABS. 


REMABKS   ON   THE  SUOABS. 


Cane  eugar  is  moBtly  prepared  from  the  juice  of  the  augar  cane;  con- 
sifJerable  quantities  are  made  in  Europe  from  beet  root.  The  juice  is 
boiled  with  quicklime,  strained,  and  reduced  by  evaporation  to  a  thick 
BjTup,  when  the  whole  is  cooled  and  granulated  in  shallow  vessels ;  it  13 
now  raw  sugar  of  commerce.  By  purification  or  refining,  which  is  ac- 
complished oy  the  aid  of  animal  charcoal,  it  is  obtained  as  loaf,  or  more 
commonly  as  broken-down  or  crushed,  sugar — the  condition  in  which  it 
is  mostly  preferred  for  use  in  pharmacy. 

In  the  granulation  of  raw  sugar,  the  uncr^'stallizable  portion  which 
remains  is  drawn  off,  and  constitutes  molasses  of  commerce.  Molasses, 
by  careful  manipulation,  is  made  to  yield  a  further  portion  of  sggar,  and 
then  constitutes  sugar-house  molasses,  or,  as  it  is  called  abroad,  treacle. 

Cane  sugar  is  one  of  the  sweetest  of  the  sugars.  When  pure,  it  is 
white  or  crystallized  in  translucent  double  oblique  prisms,  soluble  in 
alcohol,  but  not  in  ether.  It  is  soluble  in  J  its  weight  of  water ;  its 
solution,  heated  in  contact  with  salts  of  copper,  mercury,  gold,  and 
silver,  decomposes  them.  Its  watery  solution,  with  yeast,  undergoes  the 
vinous  fermentation,  the  cane  sugar  being  previously  converted  into  fruit 
sugar.  Lump  sugar  is  permanent  in  the  air,  and  phosphorescent  in  the 
dark  when  struck  or  rubbed.  Its  tendency  to  crystallize,  or  form  a  trans- 
lucent candy,  is  prevented  by  the  addition  of  cream  of  tartar  and  acids, 
or  acid  salts,  generally  fruit  si^ar,  and  subsequently  grape  sugar,  being 
formed.  By  the  application  of  a  heat  of  320°  P.  it  melts,  and  cools  to 
a  glassy  amorphous  mass  (J>arley  sugar) ;  if  heated  to  425°  it  is  changed 
into  caramel ;  long  boiling  diminishes  its  tendency  to  ci^-atallize,  and 
increases  in  color. 

Rock  candy  is  a  very  plea.saot  form  of  cane  sugar,  prepared  by  crys- 
tallizing it  slowly  upon  a  string  from  a  stremg  solution ;  it  is  preferred 
for  coughs  from  the  slowness  with  which  it  dissolves  in  the  mouth,  and 
is  verv  often  used  to  s^veeten  mucilaginous  and  acid  drinks  used  in 
catarriis. 

The  peculiar  brown  coloring  matter  called  carnmd,  C,jH,gO„  is  pro- 
duced by  heating  sugar  to  a  temperature  of  425°,  until  it  fuses,  evolves 
the  vapors  of  water,  and  tQms  to  a  deep  brown  color;  it  then  consists 
of  unaltered  sugar,  caramel,  and  a  bitter  sulstance  called  as^amar;  it  is 
freely  soluble  in  water,  and  has  a  bitter  and  not  disagreeable  empyreu- 
matie  taste.  It  is  much  used  to  color  liquors,  as  in  the  fabrication  of 
brandy,  and  is  a  useful  addition  to  soups. 

For  the  effect  of  heat  on  cane  sugar,  as  observed  by  Gelis  and  Pohl's 
method  for  preparing  pure  caramel,  consult  Proceed.  Amer.  Phai-m.  Aanoc., 
1862,  p.  165. 

Sugar  combines  with  bases,  forming  aaccharaies,  which  are  uncnstal- 
lizable,  and  those  of  the  alkalies  deliquescent.  Saccharate  of  calcium 
is  used  in  medicine  under  the  name  of  "  syrupus  catcis  "  (p.  282), 

Common  salt  combines  with  sugar  to  a  deliquescent  crj'stallizable  com- 
pound. The  alkaline  saccharates  precipitate  the  soluble  salts  of  lead, 
cxjpper,  silver,  and  mercury. 

Fruit  sugar, — Whether  the  sweet  fruits  all  contain  the  same  sugar  b 
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uncertain ;  the  absence  of  crystalline  forms,  constant  changes  in  the 
process  of  ripening,  and  the  difficulty  of  freeing  one  kind  from  another, 
impede  the  investigations ;  its  rotating  power  is  greatly  influenced  by 
ditierent  degrees  of  temperature. 

Grape  siu/ar  is  found  in  grapes  and  in  acid  fruits  associated  with  fruit 
sugar.  It  constitutes  also  the  sugar  of  diabetea.  The  most  economical 
method  of  obtaining  it  is  by  acting  on  starch  or  lignin  with  diluted 
sulphuric  acid ;  it  may  also  be  obtained  in  an  impure  state  by  scmping 
off  the  white  powder  deposited  on  old  raisins,  uid  much  purer  by  dry- 
ing the  deposit  of  honey  upon  brick  tiles.  Grape  sugar,  under  die  name 
of  "  glucose,"  has  of  late  years  become  an  article  of  great  commercial  im- 
portance ;  it  ia  lamelv  consumed  by  brewers  in  the  production  of  spark- 
ling ales,  etc.,  and  m  pharmacy  in  syrups,  in  which  increased  Dody 
wittiout  corresponding  sweetness  is  desirable.  It  is  found  in  two  forms 
— a  dense  transparent  syrup,  and  in  whitish  or  grayish-white  masses; 
and  is  made  in  toe  large  way  by  heating  56  parts  of  3uh)huric  acid  and 
5600  parts  of  water  to  212°.  Equal  amounts  of  acid  and  water  are 
mixed  at  a  temperature  of  86°  F.  in  a  wooden  vessel,  and  2200  parts 
of  starch  meal  are  stirred  and  heated  to  100°  F.;  the  latter  mixture  is 
then  gradually  added  to  the  first,  and  heated  to  212°  for  a  short  time, 
and  then  to  320°  for  2  or  3  hours,  or  until  the  starch  has  been  converted 
to  glucose;  t^is  is  then  drawn  off  into  tanks,  and  168  paris  of  pure 
chalk,  stirred  up  with  500  parts  of  water,  are  gradually  added ;  when 
all  the  acid  has  been  ncutrali^^,  the  sulphate  of  calcium  is  filtered  out 
on  a  muslin  filter,  and  the  solution  concentrated  and  clarified  by  bone- 
black  and  renewed  filtration. 

As  already  stated,  by  the  action  of  diluted  acids  upon  lignin  and 
starch,  they  are  converted  into  a  soluble  form  called  dextrin,  and  ulti- 
mately pass  into  grape  sugar.  This  change  may  be  produced  by  long 
boiling  alone ;  it  is  also  produced  in  starch  by  nitrt^nized  ferments, 
especially  by  that  jieculiar  substance  known  as  diastase.  By  the  same 
meaus,  cane  sugar  is  spontaneously  converted  into  fruit  sugar,  and  this 
into  alcohol,  and  ultimately  into  acetic  acid ;  and,  in  fact,  the  alcoholic 
and  acetic  liquors  of  commerce  are  produced  in  this  way  from  the 
various  starchy  and  saccharine  v^table  products  used  in  their  manufac-. 
ture.  Glucose  combines  with  alkalies  in  the  cold,  but  these  compounds 
are  decomposed  by  heat. 

Sugar  of  milk  is  not  manufactured  in  this  country,  but  is  chiefly  im- 
ported from  Switzerland,  where  it  is  made  on  a  lai^  scale  from  whey ; 
it  is  crystallized  upon  sticks  or  strings  in  masses  not  unlike  stalactites 
in  appearance.  The  greatest  consumption  of  this  is  by  the  homceopathists, 
who  use  it  as  a  vehicle  for  almost  all  their  medicines  in  the  form  of 
powders  and  pellets.  It  is  said  bv  them  to  have  the  least  action  upon 
the  system  of  any  substance  they  have  experimented  with ;  and  hence 
its  employment  as  a  diluent  for  the  infinitesimal  doses,  which,  according 
to  their  theory,  are  increasingly  powerful  in  proportion  to  their  dilution. 
Its  physical  condition  of  hamness  or  resistance  to  mechanical  action 
adapts  it  to  develop  tlie  latent  efficiency  of  those  medicines  which  they 
assert  are  only  rendered  active  by  long  attrition.  (See  the  observations  of 
Dr.  R.  Luboldt  OB  its  fermentation,  in  Amer,  Jour.  Phai-m.,  1861,  p.  409.) 
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GlyeyrrhMn  may  be  prepared,  according  to  Mr.  Jos.  Hirsch,  by  Disk- 
ing It  liot  infusion  with  dilute  acetic  acid,  neutralizing  with  soda,  cr\'»- 
tallizing  out  the  acetate  of  sodium,  and  coDceutrating  the  infusion 
coutaining  the  glycyirhizin. 

Another  process  is  to  percolate  liquorice  root  with  alcohol,  heat  to  the 
boiling  point,  filter,  and  eva[>orate. 

Manniie  may  be  prepared  by  several  processes: — 

Firat.  By  digesting  manna  iu  boiling  alcohol,  and  filtering  while 
hot.  As  the  liquid  cools  it  precipitates  the  niannite  in  in&a  of  slender 
colorless  needles ;  these  may  be  purified,  if  necessary,  by  resolution  and 
crystallization. 

Second.  By  mixing  manna  with  oold  water  in  which  the  white  of  an 
egg  has  been  beaten,  ooiling  for  a  few  minutes,  and  straining  the  solu- 
tion through  linen  while  hot;  the  strained  liquid  forms  a  semi-crystal- 
line mass  on  cooling ;  this  is  to  be  pressed  strongly  in  a  cloth,  then  mixed 
with  its  own  weight  of  cold  water  and  again  pressed,  then  mixed  with 
a  little  animal  charcoal  dissolved  in  boiling  water,  and  filtered  while 
hot  into  a  porcelain  dish  over  the  fire ;  the  solution  is  now  to  be  evap- 
orated till  a  pellicle  forms,  and  set  aside  to  crystallize  in  large  transpa- 
rent quadrangular  prisms. 

Third.  By  dissolving  mimna  in  water,  precipitating  gtmimy  and  color- 
ing matteni  with  subacetate  of  lead,  removing  lead  from  the  filtrate  by 
carefully  dropping  into  it  suiEcient  sulphuric  acid,  though  not  in  great 
excess,  evaporating  and  crystallizing. 

Fourth,  Artificially,  Iw  acting  upon  glucose  prepared  from  dextrin 
and  concentrated  to  15°  Baum^,  with  5  per  cent,  of  wheat  flour,  5  of 
molasses,  and  5  of  common  malt  vinegar  at  100°  F. ;  after  fermentation 
for  2  days,  concentrating,  and  digesting  with  alcohol,  crystals  of  man- 
nite  are  obtained.     \Amer.  Journ.  Pkarm.,  February,  1871.) 

Mannite  fuses  between  320°  and  330°  F.,  and  crystallizes  again  at 
about  284°.  In  sealed  tubes  mannite  may  be  heated  to  482°  without 
altering,  except  that  a  small  portion  turns  into  mannitau  ^  C«H,jO, 
(anhydrous  mannite),  which  omy  be  obtained  by  many  processes  calcu- 
lated to  abstract  the  water  of  caystallization ;  it  is  a  neutral  eyrupy 
sn-eetish  substance,  scarcely  liquid,  insoluble  in  ether,  slowly  soluble  in 
anhydrous  alcohol,  freely  soluble  in  water,  in  contact  with  air  it  absorbs 
water,  liquefies,  and  crystallizes  to  ordinary  mannite. 

Thougn  mannite  is  not  fermentable  under  ordinary  circumstances,  it 
may  be  converted  into  fermentable  sugar,  by  leaving  it  in  contact  under 
peculiar  circumstances  with  animal  tissues.  (See  Anter.  Journ.  Pharm., 
vol.  xxix.,  p.  460.) 

TESTS   FOR  THE  SUGARS   AND  OTHER  CARBOHYDRATES. 

Under  this  head  the  several  processes  for  testing  the  presence  of  sugar 
are  introduced ;  they  are  particularly  applicable  to  grape  sugar  and  to 
the  examination  of  urine.  When  urine  has  a  high  s(iecific  gravity,  and 
other  symptoms  of  diabetes  appear,  the  physician  finds  it  of  the  utmost 
importance  to  make  a  chemical  examination.  The  pharmacist  is  very 
tiaole  to  be  called  on  for  this,  and  will  find  it  an  advantage  to  be  sup- 
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plied  with  a  reliable  uriiiometer  (see  Specific  GravUy),  a  test-racK  and 
tubes,  and  the  necessary  chemical  rea^nts. 

Separatimi  of  pure  sugar  is  usually  aifBcult ;  free  acids  and  bases  must 
be  avoided  during  the  evaporation.  The  microscope  furnishes  the  best 
criterion ;  the  taste  is  no  proof  whatever. 

Fermeniation  sets  in  directly  on  the  addition  of  yeafet  (see  SyUabua) ; 
sometimes  treatment  with  dilute  HjROj  is  advisable,  but  never  necessary 
■with  urine ;  tiie  amount  of  CO,  evolved  indicates  tiie  quantity  of  sugar. 
To  rely  on  the  formation  of  yeast  cells  may  become  deceptive  through 
similar  though  different  vegetations. 

Polarized  light  would,  to  a  certain  extent,  indicate  the  kind  of  sugar, 
but  many  substances  have  similar  optical  behavior. 

Maoris  Text. — Boiling  with  concenti-ated  potash  lye  produces,  with 
grape  and  milk  sugar,  a  yellowish-brown  and  ultimately  a  deep  brown 
color ;  with  cane  sugar  only  after  its  transformation  into  glucose.  Super- 
saturating with  an  acid  liberates  a  peculiar  odor  of  burning  sugar. 

Hellers  Ted. — The  urine  is  mixed  with  solution  of  caustic  potassa, 
the  mixture  divided  in  two  test-tubes  of  equal  wdth,  one  of  which  is 
heated  to  boiling.  The  presence  of  sugar  is  indicated  by  a  darker  color, 
which  is  ascertained  by  comparison  with  the  unheated  liquid. 

Lehmann'i  Test. — The  solution  of  the  saccharine  matter  in  90  per 
cent,  alcohol  yields,  with  a  solution  of  KHO  in  absolute  alcohol,  a 
sticky  or  flocculent  precipitate,  readily  soluble  iu  water  and  reducing  an 
alkaline  solution  of  CuO. 

Hordey's  TetL — 5  or  6  drops  of  diabetic  urine  produce  a  deep  sap- 
green  coloration  in  a  boiling  solution  of  cbromate  of  iwtossiura  containing 
free  alkali. 

Knapp  proposes  a  volumetric  test-solution :  an  alkaline  solution  of 
cyanide  of  mercury  of  known  strength  is  heated  to  the  boiling  point ;  to 
this  is  added  the  sugar  solution  from  a  burette.  The  operation  is  knou'n 
to  be  completed  when  a  drop  of  the  mixture  is  applied  to  a  piece  of  the 
best  Swedish  filtering-paper  stretched  over  a  btaker^lass  containing 
sulphide  of  ammonium.  A  brown  spot  appears  as  long  as  the  mercuriiu 
salt  is  present,  and  fresh  addition  of  glucose  is  necessar)'. 

Trammer's  test  is  based  on  the  reduction  by  grape-sugar  of  oxide  of 
copper  to  Bui)oxide,  in  an  alkaline  solution,  and  is  applied  by  mixing 
the  urine  or  other  saccharine  liquid  with  some  caustic  potassa  in  a  test- 
tube,  and  then  adding  a  diluted  solution  of  sulphate  of  copper,  drop  by 
drop,  and  with  constant  agitation,  until  the  occasioned  precipitate  just 
commences  to  remain  undissolved ;  the  mixture  is  then  raised  to  the 
boiling  point,  and  if  it  contains  grape-sugar,  deposits  the  orange-red 
hydrated  suboxide  of  copper. 

But  many  substances,  like  uric  acid,  some  vegetable  acids,  hematoxylin, 
alkapton  {Proc.  Amer.  Phami.  Assoc.,  1862,  p.  173),  reduce  CuO  under 
the  same  circumstances;  kreatine,  jwptone,  protein  compounds,  and 
some  alkaloids  interfere  with  the  separation  of  the  CUjO. 

FehUw/s  QuaniifaUFe  Test  for  Grapc-Sugar  is  an  improvement  on 
the  method  originally  suggested  by  Barreswill.  The  test  liquid  is  pre- 
pared by  dissolving  40  gnis.  of  m-stallized  sulphate  of  cojiper  in  160 
gms,  of  dbtilled  water,  and  mixing  this  solution  with  160  gms.  of 
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neutral  tartrate  of  potassium  dissolved  in  a  little  water;  from  600  to 
700  gms.  of  solution  of  caustic  soda,  sp.  gr.  1.12,  are  then  added,  and 
sufficient  water  to  make  the  whole  measure  at  60"  F.  (15°  C.)  1154.4 
cc.  As  1  equivalent  of  glucose  (C,H,jOj)  reduces  10  equivalents  of 
oxide  of  copper  to  suboxide,  1  litre  of  the  above  solution  requires  5 
gms.,  or  10  c-c.  .06  gm.  of  grape-sugar. 

Tlie  saccharine  solution  is  diluted  until  it  contains  not  over  1  per  cent, 
of  grape-sugar.  10  cc.  of  the  test  are  diluted  with  4  cc.  of  water,  heated 
to  boiling,  and  the  saccharine  liquid  gradually  added  until  it  ceases  to 
produce  a  red  precipitate  of  suboxide  of  copper;  the  quantity  of  the 
liquid  used  contained  .05  gm.  of  sugar.  The  quantity  of  sugar  may 
liKe^Fifle  be  calculated  from  the  amount  of  suboxide  of  copper  obtained, 
which  is  separated  by  filtration,  well  washed,  and  dried.  10  equivalents 
of  protoxide  (CuO)  yield  5  equivalents  of  suboxide  (CujO) ;  the  weight 
of  equivalent  of  the  latter  being  142.8,  5  equivalents  weigh  142.8  X  5 
=  714 ;  the  equivalent  of  grape-sugar  (CgH„Og)  weighs  180,  and  if  we 
«xpres8  the  ascertained  weight  of  suboxide  of  copper  by  s,  the  weight 
of  grape-^ugar  =  x  is  calculated  by  the  following  proportion — 714  :  180 
=  g :  3T,  or  by  adding  J  and  ^-fj  part  of  the  weight  of  the  suboxide. 

Fehling's  t«st  is  not  aflFected  by  pectin,  tannin,  or  mucilage,  but  when 
several  weeks  old  it  is  acted  on  by  acetic,  tartaric,  oxalic,  and  the  aro- 
matic acids.  Tn  small,  well-corked  vials,  if  protected  from  contact  with 
the  air,  it  keeps  well  for  some  time,  but  it  is  always  safest  to  prepare  it 
when  wanted  for  use;  the  copper  solution  may  be  kept  ready  for  mixing 
with  a  freshly  prepared  solution  of  the  tartrate,  and  with  the  caustic 
soda,  preserved  in  well-stoppered  vials.  Free  uric  acid  reduces  the  test 
liquid,  which  fact  must  not  be  lost  sight  of  in  analysis  of  urine,  which 
ought  to  be  used  quite  fresh. 

Cane  sugar  and  starch  cause  no  reaction  with  the  test,  but  when  they 
have  been  previously  converted  into  grape  or  fruit  sugar  by  a  continued 
boiling  with  diluted  sulphuric  acid,  the  oxide  of  copper  will  be  reduced, 
and  from  the  ascertained  quantity  of  grape  sugar  95  per  cent,  indicates 
the  weight  of  cane  sugar  (C,H,jOfl),  and  90  per  cent,  that  of  stardi 
(CgH„0,). 

The  test  is  likewise  applicable  to  milk  sugar,  which  reduces  for  each 
equivalent  7  equivalents  of  oxide  of  copper,  so  that  1  litre  of  the  test 
liquid  requires  7,143  gms.  of  sugar  of  milk  for  its  reduction. 

Boettger's  Test. — A  tablespoonful  of  urine  and  of  sodium  solution, 
containing  1  part  of  crystallized  carbonate  of  sodium  to  3  parte  of  water, 
is  boiled  with  as  much  officinal  nitrate  of  bismuth  as  will  cover  the  point 
of  a  knife ;  glucose  imparts  a  grayish  or  black  color  to  the  nitrate. 
Albumen  is  to  be  previously  sejarated  by  coagulation  ;  cane  sugar  and 
all  oi^nic  substances  usually  present  in  urine  are  without  action. 

Mulder's  JVwi.^Indigo  is  dissolved  in  strong  sulphuric  (better  Nord- 
hausen)  acid,  the  liquid  over-saturated  with  carbonate  of  potassium,  te 
render  it  alkaline.  This,  when  used,  is  sufficiently  diluted  to  be  of  a 
light-blue  color,  and  boiled ;  if  now  a  trace  of  grape  or  fruit  sugar  be 
added,  the  blue  co!(;r  is  changed  to  green  and  purple ;  from  a  lai^er 
proiKirtion  of  sugar,  the  color  passes  through  red  into  yellow.'  If  aftei^ 
wanis  the  liquid  is  shaken,  the  purple  passes  through  green  into  bine, 
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but  the  yellow  through  the  above  shades  into  green  or  greenish-blue. 
Cane  sugar  is  not  affected. 

Vog^%  test  is  the  same  as  Mulder's,  litmus  being  substituted  for  indipo. 

LoewenthoTs  Ted. — 60  gms.  tartaric  acid,  240  gms.  orstallized 
Na,COj,  5  gms.  crystallized  FejCl,^  and  500  cc.  hot  water  yield  a  solu- 
tion remaining  yellow  on  boiling,  but  turning  brown  with  a  trace  of 
glucuee  and  separating  with  a  more  voluminous  precipitate. 

Peligo^e  quantitative  determination  of  cane  mtgar  is  based  on  the  solu- 
tion of  lime  io  sugar;  C,jHi,0,i  dissolve  3CaO,  the  quantity  of  which 
is  determined  by  measure  analysis  with  11,30^.  If  glucose  is  present, 
a  second  aaaay  is  made  with  boiled  solution  of  the  saccharate ;  the  grape 
sugar  is  destroyed  by  boiling,  and  the  result  indicates  cane  si^ar;  tne 
difference  between  tne  second  and  first  assay  expresses  the  grape  sugar. 

Range's  Test. — Very  dilute  H,SO^,  evaporatetl  with  the  suspected 
solution  by  a  water-bath  to  dryness,  scarcely  colors  grape  sugar ;  with 
cane  sugar  a  black  spot  is  produced ;  a  similar  spot  also  with  starch  and 
some  other  compouiHis. 

Fettenkofer'a  Test. — Bile  and  conoentrated  H^SO,,  {oroduce,  with  si^r, 
a  red  color. 

3Iaumen^8. — Chlotine  at  a  temperature  at  and  above  boiling  water 
causes  a  brown  color,  deepening  to  black  on  drying.  Carbohydrate:^, 
like  lignin,  hemp,  linen,  cotton,  starch,  etc.,  suSer  a  similar  decompoxi- 
tion.  A  strip  of  white  woollen,  merino  (which  is  not  altered),  is  satu- 
rated with  a  solution  of  perehloride  of  tin  and  dried ;  a  single  drop  of 
a  saccharine  or  similar  solution  put  on  the  strip,  and  heated  over  a  lamp 
to  a  little  above  the  boiling  point  of  water,  instantly  effects  a  black  stain. 
Even  10  drops  of  diabetic  urine  in  10  cc  of  water  produce  a  brownish- 
black  color. 

O.  Sehmidi^g  Tesi.— 3PbO,^c  and  NH,  produce,  in  solution  of  cane 
and  grape  sugar,  white  precipitates;  on  boiling  the  latter  only  changes 
the  color  to  red. 

Sugar  in  Urine. — It  has  been  ascertained  by  Professor  Briicke,  and 
corroborated  by  Dr.  Bence  Jones,  that  grape  sugar  is  a  normal  ingredi- 
ent of  urine,  and  it  is,  therefore,  necessary  to  determine  its  quantity  in 
disease;  for  this  purpose  FehHng's  test  is  applicable,  the  inaccuracy  of 
which  arising  from  flie  presence  of  uric  acid  may  be  removed  by  pre- 
cipitating the  urine  with  oxalic  acid  or  with  ^  oi  its  measure  of  muri- 
atic aciu  of  1.10  sp.  gr.,  setting  it  aside  for  24  houis  in  a  cool  place, 
after  which  time  it  contains  but  traces  (.0001  p.)  of  uric  acid. 

Owing  to  the  ammonia  contained  or  readily  formed  in  urine,  which 
keeps  some  suboxide  of  copper  in  solution,  Trommer's  teat  does  not 
show  the  small  proportion  of  sugar  in  healthy  urine,  but  it  generally 
reacts  with  the  urine  of  pr^i^iant  or  nursing  women.  Minute  quanti- 
ties of  sugar  are  not  indicated  by  Boettger's  test,  if  the  black  color  of 
bismuth  should  be  owing  to  the  formation  of  sulphuret ;  a  black  colora- 
tion will,  in  this  case,  also  be  obtained  by  digesting  the  urine  with 
levigated  litharge.  Heller's  test  is  the  most  reliable  for  detecting  very 
small  proportions  of  sugar,  but  in  a  deeply-colored  urine  the  changes 
produ<«d  oy  boiling  may  not  be  visible,  and  another  experiment  with 
Boettger's  test  be  advisable. 
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Gluc(m<te8. — This  tenn  is  applied  to  thoae  organic  principles  which, 
by  a  peculiar  deeompoeition,  are  resolved  into  grape  sugar  ("glucose)  and 
an  altered  or  uew  principle.  This  change  may  be  effected  :  1.  By  the 
action  of  mineral  acids  at  a  boiling  temperature,  2.  By  heating  the 
glucoeide  with  alkaline  solutions  or  baryta  water.  3.  By  the  action  at 
mean  temperatm^es  of  nitrogenized  principles  associated  with  the  gluco- 
sides  in  the  plants  producing  them,  or  otherwise ;  and  4.  By  yeast  and 
saliva.  Many  of  the  vegetable  acids  and  neutral  principles  described 
in  this  work  might  be  classified  as  glucoeides,  but  as  this  peculiarity  in 
their  chemical  characters  is  less  obvious  and  characteristic  than  others 
by  which  they  are  generally  classified,  it  has  not  been  thought  best  to 
form  them  into  a  distinct  class,  but  by  way  of  illustration  and  for  con- 
venient reference  the  followiug  syllabus  of  some  principles  capable  of 
this  classification  has  been  prepared. 

Syllabus  of  some  Glucosides. 


Arbulln 

Colnfynthtn 

Amygdalln 


Da^sci 


ju  01  oilier  ■imona  i.-,ji„: 
AhTdrocyanictcld'  XiH 
Sseiiletln  .  .  .  I-_1U( 
ronvallRretlD  .  .  2C>,n( 
Dftphnetln .      .      .  jCnHul 


aiHioO»+5HfO  -  9C4Hif0i4ri(HH0i. 
-^iiHrlCiHiOlOi+Hrf)  =  C.HnO.+ 
CiH^>.+t'TlltO. 


Besides  this  class,  in  which  glucose  is  a  product,  there  are  others  in 
which  peculiar  sugars  are  formed,  and  others  in  which  the  decomposi- 
tions are  more  complex,  resulting  in  two  or  more  new  compounds ;  for 
descriptions  of  these  and  of  the  for^;oing,  the  reader  is  referred  to  the 
priuciples  themselves,  as  treated  of  under  the  several  beads  of  organic 
neutral  principles  and  acids  ;  also  to  Gmelin's  Handbook  of  Oiemiatry, 
Cav.  Soc.  Edit.,  vol.  xv.,  p.  340. 

SVLLABUa  OF  THE  SACCHARINE  GboCP  OF  MEDICIUfiB. 


syrnp ;  moMlj  as  •  vehicle 

Tberiaca,   treacle,   molaRsee ;   Ihe   concenlnited   DncryMallizAble  juice  of  BBcclianim 
officnnsnun. 
A  lenaciouB  ezcipient  for  pilla,  may  be  purified  hj  solution  in  alcohol  and  digesl- 
ing  with  Buiuutl  charcoal. 
•  KomuuiD'a.        fAlao  by  fpontaneona  fenneDtatioD.         i  Alio  bj  oontiict  wiUi  emoLiiii. 
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^ipecLonuil  with  more  active  niedicinee,  comluDed  with  aatringeiila  it 
additioi  '  ■  ■  ■  ■  ■  "     ■  ■  ■■  "    ■         '     ' 


Mel,  honey,  the  liquid  prepared  by  Apis  mellifica. 

f '-mill  with  more  active  medicines,  combi    . 

o  to  poultices  and  as  a.  vehicle  ;  a  tactitious  article 

Saccnarum  lactis,  lactin;  from  milk. 

Ueed  as  a  vehicle  for  powders,  which  are  required  in  n  very  fiue  conditioii;  has 
little  laele  and  is  very  hard ;  recently  used  as  food  fur  feeding  infaDls ;  lew  apt  to 
produce  acidity  tlian  cajie  sugar, 
Glycyrrhtza,  liquorice  root ;  the  rhizoma  of  Gtycjrrhiza  glabra. 
Ezlractum  glycyrrhizK. 

Expectorant ;  in  synipe,  m  a  vehicle  and  corrective  for  unpleasant  medicines;  as 
conMitueni  for  pills. 

The  liquorice  ball  is  formed  into  Bticks,    (See  ErtraeU.) 
Manna ;  the  concrete  juice  of  Frniinus  omus. 

Laxative.     In  ayrups,  mostly  combined  with  senna  and  Baline  laxatives. 
ifanntfum,  mannite;  from  manna. 

Laxative  in  doses  of  Sj  to  Jy.     Used  a«  a  vehicle  and  corrective. 
Ficus,  the  fig;  the  fruit  ofFicua  carica. 

Laxative.    Used  in  confections.     (Conf,  seniue.) 
Prunum,  prunes;  the  dried  fruit  of  Prunus  domeatica. 

Laxative.     Used  in  confections.     (Conf.  senniE.)     In  Europe  be  a  popular  vehicle 
for  infuMOn  of  senna,  to  prevent  ^ipinB. 
Uva  passa,  raisins ;  the  dried  fruit  of  Vilis  vinifera. 

Laxative.     Mostly  as  a  corrective  in  a  few  tinctures,  in  gruel,  etc. 
Cassia  fistula,  puling  cassia ;  the  fruit- 
Laxative,     The  pulp  is  employed  as  an  ingredient  in  conf.  seniue. 
Carotce  i-adiz,  wild  carrot ;  the  root  of  Dancus  carota. 

Diuretic  and  laxative,  in  the  form  of  the  expressed  or  inspissated  juice;  also  as 

Honey  coDtains  unmBtallizable  fruit  sugar  and  grape  sugar;  the 
latter  is  apt  to  be  deposited,  ou  standing,  in  a  granular  form ;  a  volatile 
odorous  principle  and  a  little  wax  are  generally  present.  For  medicinal 
use,  it  requires  clarifying.  This  is  accomplished  by  heating  it  in  a  suit- 
able vessel  to  a  very  moderate  d^ree,  and  maintaining  the  temperature 
till  it  ceases  to  separate  a  scum,  which  is  to  be  skimmed  ofT  as  it  rises 
to  the  surface. 

Mel  despumaium  is  also  preiiared  by  adding  to  honey  an  equal  bulk 
of  water  and  a  little  tannin,  which,  on  being  precipitated  by  lime-water 
carefully  added,  carries  down  with  it  the  impurities ;  it  is  then  to  be 
evaporated  to  its  original  weight,  the  scum  being  carefully  removed. 


CHAPTER    III. 

CERTAIN  ANIMAL  PRODUCTS  USED  IN  MEDICINE. 

ALL  plants  and  animals  contain,  besides  the  ternary  proximate  prin- 
ciples consisting  of  C,  H,  and  O,  others  in  which  N  is  associated 
with  the  three  former  elements.  Mulder  was  the  first  to  prove  that 
these  v^table  principles,  so  essential  for  the  sustenance  of  animal  life, 
are  not  materially  different  from  thojie  occurriup;  in  the  animal  kingdom, 
and  that  they  all  yield,  aiVer  treatment  with  water,  alcohol,  ether,  dilute 
muriatic  acid,  and  strong  pota.=«i  solution — protein,  which  he  ascertained 
has  the  composition  CjgHj,S,0,|,.     Liebig,  Dumas,  and  Cahours  calcu- 
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late  the  formula  C^gH^NgOjc  A  roore  recent  analygis  by  Luberkuhn 
gives  its  formula  as  Cj2H,ijR,NigOiiS,  R  denoting  an  atom  of  imivalent 
metal.  This  radical,  it  was  asserted,  yields  witn  S  and  P  in  various 
proportions  those  proximate  principles  which  have  received  the  name  of 
protein  compounds. 

It  has,  however,  been  proved  that  protein  is  alwaj^  a  product  of 
decomposition,  differing  from  the  original  compound  from  which  derived 
in  other  respects  besides  the  absence  of  S  anu  P ;  the  relations  of  these 
bodies  to  each  other  has  not  been  cleared  up,  though  it  seems  probable 
that  they  are  copulated  compounds. 

Few  of  the  protein  compounds  occur  naturally  in  an  insolable 
condition ;  they  are  mostly  met  with  in  aqueous  solution  from  which 
they  are  readily  separated  in  an  insoluble  form  by  aid  of  heat  (coagula- 
tion).    They  are  characterized  by  the  following  reactions : — 

Alkalies  dissolve  them,  separating  all  or  a  portion  of  sulphur;  cold 
nitric  acid  colors  them  yellow,  forming  xanthroproteinic  acid ;  concen- 
trated muriatic  acid  in  the  presence  of  air  produces  a  violet  or  blue 
color ;  iodine  solution  a  yellow  coloration ;  sugar  and  concentrated  H,SO, 
generate  a  bright-red  color,  similar  to  the  one  produced  with  biliary 
acids ;  a  similar  color  is  also  obtained  by  a  solution  of  protouitrate  of 
mercury  containing  nitrous  acid  (Millon's  test).  Their  solutions  in 
acetic  acid  aro  precipitated  by  neutral  salts  and  by  ferro-  and  ferricyanide 
of  potassium.  With  the  salts  of  many  heavy  metals,  they  form  insoluble 
compounds,  mostly  containing  the  protein  body,  acid,  aud  base;  this 
expl^na  the  adaptation  of  albumen  and  the  allied  principles  as  antidotes 
in  poisoning  by  corrosive  sublimate,  blue  vitriol,  and  other  salts. 

Prolonged  boiling  with  mineral  acids  or  alkalies  decomposes  them 
into  leucina,  I^TO^na,  and  various  other  products,  which  are  also  formed 
by  their  putrefaction.  Chromic  acid  and  binoxide  of  manganese  with 
HjSOj  evolve  volatile  acids  of  the  composition  C„HnO„  hydrocyanic 
and  benzoic  acids. 

Protein  compounds  in  a  putrefying  condition  act  as  ferments  to  many 
organic  compounds,  and  on  that  account  their  removal  by  coagulation 
or  precipitation  with  alcohol  is  provided  for  in  many  permanent  phar- 
maceutical preparations. 

Protein  has  oeen  prescribed  by  phj-sicians  as  a  nutritive  tonic  and  in 
the  treatment  of  impetigo  eapitis.  Dose,  for  young  children,  5  gi-ains, 
three  times  a  day.  As  it  is  a  subject  of  controversy  by  chemists,  the 
remedy  may  be  cidled — 

Pure  Inidubk  Albumen. — Mix  white  of  «^  with  its  own  bulk  of 
water,  filter  and  evaporate  at  104°  F.  to  the  original  bulk ;  then  add  a 
concentrated  solution  of  caustic  potash ;  the  whole  soon  forms  a  trans- 
lucid,  yellowish,  elastic  ma.=8;  this  is  to  be  broken  up,  exhausted  by 
cold  water,  avoiding  exposure  to  the  air,  then  dissolve  it  in  boiling  water 
or  boiling  alcohol,  and  precipitate  the  albumen  by  acetic  acid  or  phos- 
phoric acid. 

The  largest  supply  of  albumen  is  from  the  blood  of  animals.  In 
Pestb  and  Xorth  Germany  it  is  used  as  a  mordant  for  dyeing  yams  and 
cloth.  The  scrum  which  separates  when  the  blood  coagulates  is  largely 
albuminous.     3000  tt>s.  of  blood  yield  about  110  lbs.  of  albumen. 
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Syllabus  of  the  Photein  Compounds. 


Aleuron 
ViMllin 


In  egga,  blood,  cbvle,  pue, 
andother  eicreliona  and 
secretioiu,  and  in  the 
juices  of  pknU. 


In  the  lens  of  the  e^e. 


In  the  blood  e<»puBclee, 


In  the  fibriUee  of  musdee. 


In  white  and  black  n 


In  the  jelk  of  birds'  ef 


Dewsripdan,  etc 

CoaguUlee  between  130°  and  170°  P.; 
rendered  uncoagulable  by  evapon- 
tion  in  direct  sunlight,  but  when 
evaporaled  ia  diffused  daylight,  ie 
soluble;  if  it  huH  become  uncosfu- 
lable,  it  may  be  restored  to  solubility 
by  small  quantities  of  acetic,  Ivtaric, 
citric,  or  formic  acids;  precipitates 
most  of  the  salts  of  the  earthn  and 
heavy  metals  (antidote  to  conoeiTe 
sublimate,  etc.).  Turns  polarited 
light  to  left;  conUina  from  .7  to  1.7 
per  cent.  S. 

CiHigulates  in  the  form  of  a  akin  npiHi 
(he  surface  of  its  solution,  by  acids 
and  by  rennet  in  flocks;  precipitated 
by  MgSO,  and  (.'aCl^    Contains  .S  to 


witji  ani- 
mal casein. 

Precipitated  by  CO-  not  by  rennet; 
coagulates  not  befov  195°;  the  fil- 
trate from  it  is  acid  ;  readily  reduced 
to  an  impalpable  powder;  resem- 
bles in  many  reepecta  the  globulin  of 
blood. 

Known  only  in  combination  with  hiana- 
tin ;  soluble  iu  aqueous  ether '  coag- 
ulates at  about  760°;  foriuB  by  the 
Influence  of  light  and  air  hrFtaa-cn/t- 
taUin,  colorless  or  red  cn'slala,  which 
are  not  precipitated  by  tigCl^AgSO, 

or  apb,Sc: 

Coagulates  spontaneously  in  the  air; 
contains  1.2  per  cent.  S,  and  some 
Fe:  the  coagulation  retarded  by 
KNO,  and  salts  of  the  alkaline 
earths ;  promoted  by  beating ;  forms 
while  putrefying  soluble  albumen. 

Coagulates  spontaneously  in  the  air; 
becomes  gelatiuous,  and  dissolves  in 
water  containing  -^^  MCI.  Muscles 
contain  various  protein  compounds 
coiigulating    at    diflerent    lempeia- 

Sot 
a] 
HCy,      ,  ....     -. 

but  not  when  healed  in  the  dir  state 
to  212°. 

Dei'omposefl  myronic  add  into  oil  of 
mustard  and  sugar;  loses  this  prop- 
erty by  heat  and  strong  alcohol. 

Cr3-iitalline;  more  or  lees  soluble  in 
water,  acids,  alkalies,  glycerine,  and 
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Syllabus  of  the  Protein  CoMPonuus — (Continued). 


Kan 


Ichthidin, 
Ichthulin, 
Ichthin,  and 
£mydiii 
Glutm 


In  the  ^8  of  Gahee  uid 
ami)hi6ii 

In  wheat,  rye,  and  other 


The  reaidne  of  crude  glu- 
ten after  boiling  with 
alcohol. 

The  portion  of  gluten  sol- 
uble in  boUing  alcohol 
and  precipitated  by  wa- 


Ciystalline  or  granular. 

Left  on  waefaing  wheat  flour  nrith  water 
to  remove  Btuch ;  conuats  of  three  or 
four  compoauda;  the  nourishing  part 
of  flour. 

Soluble  in  alkalies,  in  HPO,  and  Ac^ 

after  healing  to  212°,  insrJuble  in 

NH,i  softeoBirith  waier. 
Solublein  acids  and  alkaliea;  causes  the 

formation  of  dough  on  kneading  flour 

with  water. 

Soluble  la  water,  not  precipilsled  hj 
UgCl,  and  lead  Baits  j    insoluble  in 


Teats, — The  phyeician  has  frequent  occasion  in  the  examination  of 
mine  to  search  for  albumen  and  mucus  (which  is  modified  albumen), 
among  the  abnormal  constituents  oi"  that  secretion.     - 

To  test  urine  for  albumen,  it  should  be  slowly  heated  in  a  test-tube  to 
boiling.  Unless  the  urine  b  veiy  alkaline,  it  will  coagulate  and  separate 
in  flakes.  The  precipitate  may  consist  of  phoephates,  which  will  readily 
dissolve  in  a  little  nitric  acid,  though  if  the  acid  i^  added  in  excess,  it 
will,  after  dissolving  the  phosphates,  throw  down  albumen,  if  present. 

If  a  precipitate  is  produced  by  nitric  acid,  and  none  by  boiling,  an 
excess  of  unc  acid  is  probably  present.  If  the  urine  was  alkaline,  this 
precipitate  may  be  albumen,  as  an  excess  of  alkali  prevents  its  predpi- 
tation  by  heat.  To  confirm  this  test,  it  is  recommended  to  wash  this 
precipitate,  and  dissolve  it  in  a  little  potash  solution,  then,  on  the  addi- 
tion of  1  or  2  drops  of  the  cupropotassic  tartrate,  a  rich  violet  color  is 
obtained,  unless  the  solution  is  too  dilute. 

For  the  estimation  of  albumen,  Boedeker  measures  its  solution  in 
acetic  acid  with  an  aqueous  solution  of  1.309  gm.  ferrocj-anide  of  potas- 
sium in  1000  c.c, ;  each  c.c.  precipitates  .01  gm.  albumen. 

Besides  the  bodies  enumerated  in  the  above  sj'Ilabus,  there  are  many 
protein  compounds  found  in  various  healthy  and  morbid  secretions, 
which  are  as  yet  little  known,  and  may  probably  be  modifications  of 
some  above  enumerated.  Though  they  are  of  little  interest  to  the 
pharmacist,  we  append  a  s^'llabns  of  the  most  important. 
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Modified  Albuminous  Principles. 


DescripIIoD,  elc 


Meta-ilbumen 


In  the  liquid  of  droptuisl 

ovaries. 

In  dropgical  liquids. 
In  the  pancreatic  liquid. 


Id  the  secretion  of  the 


Scarcely  turbid  on  boiling ;  bj  Ac  and 
heat,  flocculee  which  cannot  be  fil- 
tered clear;  the  precipitate  by  alco- 
hol soluble  in  water. 

The  solution  in  Ac  not  precipitated  bj 
KCfo ;  precipitated  by  HL'l,  not  Inr 
Ac 

Co^ilatcB  Bl  162°  by  H^j  and  HNO^ 
not  by  HCl,  Ac,  or  HPOj;  Jcoholic 
precipitate  mluble  in  walerj  u«ed  of 


Kot  pracipilaled  by  bent,  ECfo,  HgCI|, 
or  tannm;  precipital«d  by  alcohol, 
soluble  in  water,  by  Ac  insoluble  in 

Ho  procipitate  by  h^ ;  ptedpiUted  by 
Ac,  alcohol,  PbOAc,  and  HgCV 


Animal  Products  used  in  Medicine  contaikino  Protein 
Compounds. 


DMCripttan.  ete. 


Sertmt  laetit,  whey 
Sutgnim,  butter 


From  milk  by  boiling  with 
.1  per  cent,  alum,  T, 
wine,  eCc^  andstrsining. 

The  &t  of  cow's  milk. 


Consists  of  ovi  lata  (90  to  96  per  cent. 

CaCO,],  now  tarely  if  ever  need  in 
medicine ;  oci  aUnimen  (about  35  H^. 
12  albumen,  supir,  carbonates),  used 
for  clari^ing  synipa,  etc.,  and  for 
emulsioniung ;  ofi  viiMui  (about  16 
Titellin,  30  ht  with  color,  52  H^, 
1}  sehes],  used  for  emulsioniung 
oils  and  oleoresins. 
Contains  4  casein,  3.6  fat,  5,25  milk 
sugar,  .7  salt^  87  HfO ;  used  as  a 
dietetic,    rarely    as    a    vehicle    for 


Contains  Che  sagar,  salts,  and  water  of 
milk ;  used  as  a  dietetic  in  certain 
diseases,  and  as  a  vehicle- 
Used  JD  oiatmente  as  an  el^ant  sub- 
stitute for  laid ;  ung.  hydrarg.  oiidi 
and  ung.  hydrarg.  nitr.  mnde  with 
butter,  keep  very  welL  (See  Amer. 
Jour.  Fham.,  ixx.,  103.) 
Contains  kreatina,  kreatinina.  sarkina, 
inosit,  organic  salts,  chlorides,  phoR- 
phatee,  eitiactive  albumen,  svntonin, 
fibres,  72  to  80  per  cent  water. 
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OESERAL   OB8EEVATION8. 


Effffi- — When  used  for  the  clarification  of  syrups,  etc,  in  phanuac)', 
the  albumen  of  ^^  must  be  dissolved  in  the  cold  liquid,  which  is  to 
be  gradually  heated  to  the  boiling  point.  The  ooagolum  lUcloGes  mechan- 
icafly  the  impurities  suspended  in  the  liquid. 

The  yelk  is  preferred  for  emuJsionizing  oicoresinous and  volatile  oils; 
for  this  purpoee  it  is  much  better  adapted  than  the  albumen  or  gmu- 
arabic,  owing  to  its  containing  a  cooeiderable  portion  of  a  iat  oil  in 
which  the  volatile  oils  are  soluble. 

«  The  akeU  or  teata,  powdered  and  levigated,  is  considered  more  accept- 
able to  delicate  stomachs  than  other  forms  of  carbonate  of  lime,  bemg 
very  intimately  mixed  with  a  small  proportion  of  organic  matter, 

B^^  are  often  desired  by  the  sicK  and  convalescent,  and  are  some- 
times allowable ;  there  are  one  or  two  forms  of  acute  disease  in  ^vhich 
they  may  be  usel  with  advantage.  In  cholera  infantum,  the  stomach 
being  irritable  and  the  digestive  process  exceedingly  imperfect,  the  yelk 
of  an  egg  that  has  been  boiled  till  it  is  dry  (16  minutes  or  more), 
and  reduced  to  a  fine  powder,  may  be  appropriated  by  the  infant  in 
divided  portions  without  a^ravating  the  mtestinal  irritation.  In  cases 
of  dysentery  of  a  low  t^'pe,  which  frequently  occur  in  malarial  dis- 
tricts, where  the  patient  is  visited  with  fearful  prostration,  and  the 
demand  for  support  b  imperative,  and  the  stomach  rejects  the  ordinary 
nutriment,  the  cessation  of  vomiting  and  nausea  may  often  be  brought 
about  by  the  administration  of  the  yelk  of  an  uncooked  egg  taken  in 
an  unbroken  state  from  the  shell,  or  from  a  windlass  contaming  a  little 
iced  water  or  brandy  and  water. 

No  animal  product  is  more  universally  empWed  in  domestic  economy 
and  in  the  preparation  of  articles  of  diet  for  the  sick ;  perhaps  none  is 
more  really  useful  except  milk. 

Oil  of  Eggs. — Under  this  name  a  preparation  is  prescribed  in  some 
parts  of  England,  and  on  the  continent  of  Europe,  as  an  emollient  for 
sore  nipples  and  excoriations,  and  it  is  sometimes  called  for  in  this 
country.  It  may  be  prepared  by  gently  heating  yelks  of  e^s  until 
they  coagulate  and  the  moisture  e\'aporates;  then  breaking  into  frag- 
ments, digesting  in  boiling  alcohol,  filtering  while  hot,  and  evaporating. 
The  Paris  Codex  directs  the  yelks  to  be  exnausted  with  ether.  A  dozen 
eggs  yield  about  an  ounce.  This  oil  contains  sulphur,  and  was  formerly 
used  to  "cut"  mercury. 

Milk  is  the  natural  and  invariable  food  of  the  mammaUa  during  in- 
fancy, and  its  properties  adapt  it  perfectly  to  this  use,  besides  fitting  it 
for  innumerable  dietetic  applications.  It  is  one  of  the  disadvantages 
of  residing  in  large  oitiea  that  this  indispensable  article  is  often  fur- 
nished in  a  diluted  state  or  of  inferior  quality. 

By  examination  under  the  microscope,  the  oily  ingredient,  in  exceed- 
ingly minute  globules,  is  seen  Aoating  in  the  serous-looking  white  fluid ; 
bemg  lighter  than  the  liquor  in  which  they  are  suspended,  a  portion  of 
these  rise  to  the  surface  oy  standing,  carrying  with  them  some  casein, 
and  forming  cream. 

The  quantity  of  cream  ordinarily  varies  from  5  to  22  per  cent,  by 
29 
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measure,  tboueh,  as  obtained  from  oertaio  very  superior  cows,  the  pro- 
portioD  is  much  greater.  The  milk  from  which  cream  is  separated  is 
called  sHmr^mUk. 

Koumiss. — This  article  was  originally  prepared  from  the  milk  of 
mares  by  the  Tartars ;  but  all  that  is  used  in  this  countrj'  is  prepared 
fj-om  the  milk  of  cows;  by  adding  milk,  sugar,  and  brewer's  yeast  to 
cow's  milk,  fermenting  in  open  vessels,  removing  the  butter  and  casein 
which  rise,  and  bottling  while  fermeutation  is  quite  active.     For  full 

?irticu!ar8,  see  a  paper  upon  this  subject  by  Dr.  L.  "WolfiF,  Amer.  Jour. 
harm.,  1880,  p.  291. 

BuiiennifJc  approaches  skim-milk  in  composition,  but  contaii^  even 
less  of  the  fatty  globules.  Dr.  Gloninger,  of  Philadelphia,  informs  me 
that  he  has  found  it  a  valuable  corrective  of  nausea,  in  the  case  of 
drunkards;  Dr.  Wm.  Ashmead  also  uses  it  in  the  treatment  of  dysen- 
tery. Its  use  as  an  application  to  "  sunburn"  is  well  known  to  country 
people. 

Curds  and  whey  are  made  up  of  all  the  elements  of  milk,  but  the 
form  in  which  they  exist  is  changed  by  the  addition  of  the  rennet ;  the 
«urd  contains  moat  of  the  fatty  globules,  while  the  whey  consists  of  the 
sugar  of  milk  and  salts  in  solution.  WHicy  is  sometimes  used  mth  suc- 
cess as  a  diet  for  youug  iafauts  whose  digestion  is  impaired  so  that  they 
cannot  bear  any  of  the  ordinary  forms  of  milk  diet.  Mixed  with  wine 
it  is  also  a  grateful  diet  for  adults  in  low  forms  of  disease.  (See  Ap- 
petidix.) 

Oream  iHteese  consists  of  the  moist  curd  which  has  been  deprived  of 
the  greater  portion  of  whey  by  pressure. 

Ordinary  cheese,  which  contains  little  or  much  of  the  oily  ingredient 
of  milk,  according  as  it  contains  the  cream  or  is  made  from  skim-milk, 
is  made  by  precipitating  the  curd,  and  subjecting  it  to  great  pressure. 

The  lactometer  is  an  apparatus  for  finding  the  specific  gra\ity  of  milk, 
which,  although  it  varies  from  1.008  to  1.031,  should  reach  nearly 
1.030.  Skim-milk  is  heavier,  so  that  it  will  bear  dilution  with  a  little 
water  to  bring  it  to  the  normal  specific  gravity.  The  absence  of  the 
cream  is,  however,  so  easily  detected  by  the  blue  tinge  of  color,  and 
want  of  the  characteristic  rich  taste,  that  this  variation  in  the  instrument 
is  of  little  account.  The  specific  gravity  is  not  usually  marked  on  the 
instrument,  but  the  degrees  of  dilution  instead,  which,  of  course,  are 
only  approximative.  The  microscope  forms  the  best  test  for  the  purity 
and  richness  of  milk,  showing  the  proportion  of  the  oil-globules. 

Full  directions  for  tlie  quantitative  analysis  of  milk,  and  tables  of  its 
relative  richness  as  modified  by  circumstances,  will  be  found  in  Dr. 
Hassell's  ^vork  on  Adviierations  in  Food  and  Medirine. 

Solidified  milk  may  be  prepared  by  adding  to  112  ftis.  of  fresh  milk 
28  lbs,  of  white  sugar,  and  a  \  ounce  of  bicarbonate  of  sodium,  and 
e^'aporating  on  a  ivater-liath  at  a  temperature  much  below  boiling. 
The  arrangements  for  stirring  mast  be  such  as  to  prevent  too  much 
agitation,  which  would  chum  the  cream  into  butter.  A  current  of  air 
should  be  established  over  the  surface  of  the  ev-aporating  pans. 

Solidified  milk  is  extensively  iutroduce<l  into  commerce  in  tablets, 
and  put  up  in  tin  boxes,  in  a  granular  condition.     It  dissolves  with 
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&cilih'  ID  warm  water;  th«  milk  produced  from  it  is  quite  superior  to 
much  that  b  met  with  oo  shipboard  and  elsewhere,  and  is  fouud  to  be 
an  exceedingly  useful  article,  especially  for  iniaats  disordered  by  ordi- 
nary milk,  or,  from  other  causes,  requiriug  to  be  weaned. 

Analysis  of  6  specimens  of  condensed  milk,  by  L,  Kofler,  are  given 
on  page  457,  vol.  42,  Amer.  Jour.  Pharm,,  by  which  it  apjxars  to  be  a 
very  reliable  preparation,  yielding  the  full  average  of  cream. 

One  pound  will  make  3  quarts  of  rich  pure  milk.  For  tea,  coffee, 
or  chocolate,  it  can  be  put  upon  the  table  and  used  as  sugar,  but  should 
be  allowed  to  dissolve  id  the  cup  a  moment  before  being  stirred,  as  tlie 
cream  globules  will  then  remain  unbroken.  For  young  children,  a 
tabl«spoonful  dissolved  in  a  teacupful  of  water  is  sufBcient. 

Oil  of  biMer  is  the  name  given  to  a  good  emollient,  perhaps  slightly 
astringent  preparation,  well  adapted  to  treating  the  summer  complaint 
of  children.  It  furnishes  a  suitable  vehicle  for  the  smaller  doees  of 
calomel,  or  mercuiy  with  chalk,  and  opium,  so  much  prescribed  in  that 
complaint.  It  is  made  by  warming  butter  floating  on  water,  and  when 
it  is  fluid  skimming  it  off  for  use. 

Meat, — The  domestic  uses  of  meat  and  its  application  for  nourish- 
ment are  well  known ;  by  long-continued  boiling  in  water  all  ite  soluble 
con^ituents  will  dissolve,  leaving  behind  only  the  fibre  and  a  small 
quanti^  of  earthy  phosphates. 

lAebig's  Broth. — Jjiebig  haa  recommended  a  broth  for  convalescents, 
which  is  prepared  by  chopping  J  ib.  of  beef,  mixing  it  well  with  j 
drachm  table  salt,  4  drope  muriatic  acid,  and  18  oz,  distilled  water, 
macerating  for  1  hour,  and  straining  through  a  fine  hair  sie%'e  without 
expression.  Dose,  a  teacupful.  It  contains  all  the  soluble  constituents 
of  meat  t<^ther  with  the  nseraatin ;  the  muriatic  acid  aids  in  digestion. 
This  preparation  is  rendered  more  jwlatable  and  is  found  to  agree  with 
the  stomach  better  if  filtered,  its  appearance  is  also  much  improved, 

Eziractum  oamvi,  preserved  juice  of  meat,  may  be  made  by  subjecting 
beef  in  iron  cylinders  heated  by  steam  to  a  temperature  of  220°  for 
about  3  hours;  on  cooling,  the  small  amount  of  juice  obtained  solidifies, 
and  may  be  freed  from  fat.  This  i.s  introduced  into  small  tin  cans, 
which  are  heated  till  the  air  is  expelled,  and  then  soldered  to  exclude 
the  atmosphere.  By  the  addition  of  4  parts  of  boiling  water  this  will 
make  a  strong  beef-tea.  The  various  manufacturers  of  this  and  similar 
preparations  nave  modified  processes  for  extracting  aud  preserving  the 
soluble  parts  of  beef,  each  claiming  superiority  for  his  omu,  some  pre- 
ferring liquid  and  others  the  solid  form.  Hager  recommends  that  ex- 
tract of  beef  should  be  r^arded  as  below  standard  if  it  contains  nurt-e 
than  22  per  cent,  of  moisture,  and  over  27  i>er  cent,  of  matter  insoluble 
in  alcohol  .833  sp.  gr.  Gallotannic  acid  should  not  precipitate  nioix; 
than  20  per  cent,  of  its  weight,  and  should  not  yield  more  than  8  jter 
cent,  ai^ntic  chloride. 

Kreaiin  is  the  name  applied  to  those  princijiles  which  form  the  chief 
part  of  the  cell-walls  of  horn  and  epithelium.  Thej-  oontatu  alwut  50 
per  cent.  C,  nearly  17  per  cent.  N,  and  6  \<er  cent.  S  (in  hair) ;  l>y  con- 
tinued boiling  with  dilute  sulphuric  acid,  leucina  and  tvrosiua  are 
formed ;  concentrated  muriatic  acid  produces  gradually  a  violet  color, 
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nitric  afid  a  yellow,  and  sugar  ^nth  sulphuric  acid  a  red  color.     CaoBtic 
alkalies  render  the  cells  more  distinct. 

Horn  is  not  now  used  in  pharmacy,  except  for  preparing  some  at«nsile, 
scale-dishes,  spatulas,  spoons,  and  scoops,  which  are  adapted  to  cases 
where  metal  would  be  corroded. 

GELATINOUS   PKINCIPUH. 

Two  \'arieties  have  been  distinguished :  one  occurring  in  bcme  and 
animal  membi^nes,  epidermis,  fish-Bladders,  etc.,  called  collagen  or  osaeme, 
which  yields  on  prolonged  boiling  with  water  gelatine  or  common  glue ; 
it  is  not  precipitated  by  alum,  sulphate  of  aluminium,  ferric  chloride, 
triacetate  of  lead,  or  protonitrate  or  mercury ;  gelatinizing  in  the  pres- 
ence of  alum  is  prevented  by  acetic  and  other  acids ;  the  addition  of 
nitric  acid  keepe  the  solution  in  a  liquid  form ;  the  so-called  liquid-fflfie 
is  made  in  this  manner.  It  is  a  test  for  tannin,  with  iriiich  it  produces 
an  insoluble  precipitate. 

The  other  Kind,  chondrogen,  is  contained  in  permanent  cartilage,  and 
yields  by  continued  boiling  with  water  chondrin,  a  glue,  which  is  pre- 
cipitated by  the  above-named  salts. 

The  purest  natural  form  of  collagen  is  imnglasa,  which  is  found  in 
commerce,  prepared  from  the  swimming-bladder  of  the  sturgeon  and 
other  fish.  Grelatine  is  the  basis  of  a  variety  of  artificial  preparations 
used  as  food. 

The  solubility  of  glue  in  glycerine  is  deserviug  attention  as  a  means 
of  suspending  remedies  of  an  unpleasant  character;  while  in  analysis,  a 
solution  in  glycerine  would  be  permanently  kept  in  good  condition  as  a 
quantitative  test  for  tannic  acid.  {See  paper  of  Prof.  J.  M.  M^scli  in 
Amei:  Jour.  Pkarm.,  vol.  42,  fol,  518.) 

IchthyocoUa.  (istnj/cMs.)— Numerous  articles  are  met  with  in  our 
markets  under  this  name.  One  of  the  cheapest  is  that  called  Jisk-glue, 
used  almost  exclusively  for  clearing  coffee,  as  a  substitute  for  white  of 
egg;  this,  I  believe,  is  identical  with  the  New  England  isingla^ 
described  as  being  prepared  from  the  air-bladder  of  the  common  hake 
{Gadua  merluecius),  which,  being  macerated  in  water  a  little  while,  b 
then  taken  out  and  passed  between  rollers,  by  which  it  b  pressed  into 
Ain  ribbons  of  several  feet  long,  from  1 J  to  3  inches  in  width.  It  is 
an  inferior  variety,  unfit  for  internal  use.  (See  Report  by  C.  T.  Carney, 
Proceedings  Amer,  Pharm.  Aiaoc,  1857.) 

Russian  Isinglaaa  is  met  nith  principally  in  the  form  of  sheets,  or 
folded  into  compact  and  twisted  forms,  called  staples.  Sometimes  it  is 
in  fine  shreds.  In  sheets  and  shreds  it  is  esteemed  the  best,  but  is  very 
expensive,  and  on  that  account  mostly  superseded  by  the  articles  next 
to  be  described. 

Chafer's  Gelatine  comes  in  sheets  9  inches  long  and  3J  wide,  and 
about  J  inch  thick,  in  a  very  light  opaque  form,  nearly  white  color,  and 
marked  with  the  nets  on  which  they  have  been  dried ;  somerimeg  these 
are  cut  up  into  small  pieces. 

French  Gelatine  is  m  cakes  which  are  rather  smaller,  very  thin,  and 
quite  transparent,  similarly  marked  by  the  drying  nets ;  sometimes  it  is 
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imported  in  Bhrede,  pot  ap  in  boxes  with  directions  for  use.  It  is  readily 
clarified,  aod  makes  a  good  jellr.  Sometimes  the  French  is  colored 
red ;  this  variety  is  now  lately  imported  from  Germany. 

Coxf^a  Sparging  Gelatine  is  a  superior  article,  put  up  in  packages, 
and  extensively  introduced  throughout  the  United  States. 

In  the  preparation  of  jellies  from  Cooper's  or  the  French  variety,  the 
soaking  of  the  gelatine  previous  to  making  the  jelly  is  made  nece^aaiy 
by  the  slight  taste  tliey  aconire  at  the  surface  or  point  of  contact  witn 
the  air  and  moisture.  It  snould  be  soaked  at  least  an  hour  in  cold  water, 
which  should  then  be  thrown  awiy,  and  the  gelatine,  after  draining  a 
little,  is  fit  for  use. 

Calves'  feet  are  still  in  request  by  many  who  believe  gelatine,  as 
manufactured  from  ordinary  animal  tissues,  to  be  alt<^ther  inferior. 
The  extract  of  cahee'  feet,  prepared^  by  John  Mackay,  of  Edinburgh, 
though  not,  when  firat  dissolved,  furnishing  so  clear  a  jelly  as  some 
others,  is,  when  clarified  by  white  of  e^,  exceedingly  brilliant,  and  pos- 
sesses a  peculiar  softness  and  richness  upon  the  palate,  which  coddoIs- 
eeurs  recognize  as  that  of  the  true  calves'  feet  jelly. 

Court-Pfaster  and  Isinglaae  Platter. 

This  popular  and  useful  plaster  has  the  merit  of  neatness  and  facility 
of  application,  adhering  readily  on  the  application  of  moisture.  By 
some  manufacturers  it  is  made  by  coating  sheets  of  silk  or  other  fine 
material  with  a  solution  of  New  Eneland  isinglass  (fish  glue);  by 
others  the  finest  Russian  Lsinglass  is  applied,  and  the  choice  of  a  superior 
quality  of  silk,  and  the  application  to  it  of  a  baLaamic  varnish  to  render 
the  unspread  surface  impervious  to  moisture,  insures  a  better  plaster. 

The  original  Liston's  isinglass  plaster,  or  gum-cloth,  was  made  by 
spreading  several  coats  of  strong  solution  of  isinglaj^  in  vei^-  dilute 
alcohol  over  the  surface  of  animal  membrane,  previously  prepared  ftxr 
thepurpoae  from  the  peritoneal  membrane  of  the  oecum  of  the  ox. 

The  following  is  an  approved  recipe  for  isinglass  pkster : — 


Dissolve  with  heat^— 


ii. 


Dissolve,  Etrain,  and  mix  the  2  solutions  tether,  and,  with  a  brush, 
apply  several  coats  of  this  mixture,  while  it  is  kept  fluid  by  a  gentle 
heat  to  silk  stretched  on  a  frame ;  each  successive  coat  being  allowed  to 
dry  before  applying  the  next.  Then  paint  a  layer  of  the  following  solu- 
tion on  the  other  side  of  the  silk ; — 


m- 


Mis. 

Black  and  fleah-colored  silk  are  both  used  for  court-plaster. 
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Oa  (Bone). — Bones  were  formerly  officioal  for  their  uses  in  the  prep- 
aration of  bone  phosphate  of  calcium,  and  the  phosphates  of  sodium  and 
ammonium ;  they  are  also  used  in  preparing  animal  charcoal.  Bones 
consist  of  gelatinous  tissue,  into  which  earthy  and  saline  matters  have 
been  deptsited  until  they  have  acquired  solidity  and  firmness.  By  soak- 
ing in  muriatic  acid,  the  phosphate  and  carbonate  of  calcium  are  dis- 
soivetl,  and  the  osBeine  is  left  as  a  tough,  flexible,  nearly  transparent 
ma=8,  having  nearly  the  same  form  as  the  bone. 

Fel,  U.  S.  P.  (Bile). — This  is  a  yellow^reenish,  viscid,  oily  liquid,  with  a 
bitter  taste,  followed  by  a  sweetish  afler-taste,  which  is  separated  from  the 
blood  of  animals  by  tne  liver,  and  collected  in  the  gall-bladder.  It  b 
entirely  miscible  witli  water,  and  its  solution  froths  like  one  of  soap. 
Its  composition  varies  with  different  animals,  but  it  consists  mainly  of 
two  salts  of  sodium,  in  which  that  base  is  combined  with  two  remarkable 
nitrt^nized  substances,  choleic  and  cholic  acids ;  another  constituent  is 
a  peculiar  crystallizable  fatty  substance  called  cholesterin.  With  nitric 
acid  it  shows  a  peculiar  polychrome,  depending  on  its  coloring  matters ; 
sugar  and  sulphuric  acid  produce  a  red  color  the  result  of  a  reactioa  with 
the  biliary  acids  and  their  derivatives. 

Inspissated  ox-gail  (Fd  bovinum  Impmatum)  is  occasionally  pre- 
scribed in  dyspeptic  affections  connected  with  habitual  costiveness.  It 
is  prepared  tor  use  by  being  heated  and  strained,  and  then  evaporated 
in  a  water-bath,  or  W  well-managed  radiated  heat,  to  a  pilular  consist- 
ence— 100  parts  yield  15.  The  dose,  when  thus  inspissated,  is  from  5 
to  10  grains. 

Ox-gall  is  also  much  used  as  a  detergent,  and  in  a  refined  or  clarified 
condition  is  adapted  to  the  tise  of  landscape  painters  as  a  delicate  green 
pigment. 

Sodii  Cholelnas — Choleinale  of  Sodium — has  been  used,  though  a 
preparation  which  has  no  claim  to  being  a  pure  chemical  salt ;  the  mode 
of  preparing  it  from  animal  gall  is  as  follows :  The  fresh  oxgall  is 
evaporated  to  one-half,  slimy  and  coloring  matters  are  precipitated  by 
an  equal  bulk  of  alcohol,  the  filtrate  is  treated  \vith  animal  charcoal,  the 
alcohol  dbtilled  off,  and  the  residue  washed  with  ether.  Thecholeinate 
of  soda  then  remains  behind  as  a  white,  somewhat  sticky  mass,  of  a 
penetrating  odor,  and  a  peculiar,  sweetish,  afterwuds  bitter  taste ;  it  is 
easily  soluole  in  ivater,  and  dissolves  albumen  and  casein. 

Being  a  natural  constituent  of  bile,  it  has  been  employed  with  success 
in  affections  where  a  tonic  with  particular  tendency  to  the  biliary  organ 
is  desired.     The  dose  is  from  5  to  15  grains,  two  to  four  times  a  day. 

Peimniim  Sacckaratum,  U.  S,  P.     {Saccharafed  Pepsin.) 

Pepsin,  the  digestive  principle  of  the  gastric  juice,  obtained  from  the 
mucous  membmue  of  the  stomach  of  the  nog,  and  mixed  with  powdered 
sumr  of  milk. 

Saccharated  pepsin  is  a  white  powder  of  a  slight  but  not  disagreeable 
odor  and  taste,  and  a  slightly  acid  reaction.  It  is  not  completely  solnble 
in  water,  leaving  floccules  of  pepsin  floating  in  the  solution,  which,  how- 
ever, dissolve  on  the  addition  m  a  small  quanti^  of  hydrochloric  acid. 
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Strong  tarbidih'  of  the  acidulated  solution  indicates  the  presence  of 
mucus,  which  also  impaits  to  the  saccharated  pepsin  a  disagreeable  odor 
and  taste,  and  will  eventually  impart  to  it  an  ammooiacal  odor. 

1  part  of  saccharated  pepsin,  dissolved  in  600  parts  of  water  acidulated 
with  7.5  parts  of  bydrocnloric  acid,  should  digest  at  least  50  parts  of 
hard-boiled  egg-albumen  in  5  or  6  hours  at  a  temperature  of  38°  to  40° 
C.  (100°  to  104°  F.). 

Pepsin  is  the  name  given  to  a  neutral  principle  obtained  from  the 
gastnc  juice  of  animals,  and  which,  associated  with  lactic  and  muriatic 
acids,  has  the  property  of  digesting  certain  kinds  of  food.  As  it  would 
be  impossible  to  collect  the  gastric  juice  from  living  animals  for  the 
purpose  of  extracting  the  pepsin  for  use  in  medicine,  recourse  is  had  to 
the  little  tubes  upon  the  inner  surface  of  the  stomach,  in  which  it  is 
secreted.  Some  of  the  processes  apply  to  the  lining  membrane  of  the 
stomach  of  calves  and  sheep ;  others  to  the  porous  parts  of  the  stomach 
of  the  h(^,  an  onmiverous  animal  approaching  nearer  to  man  in  the 
digestive  function.  Freed  from  the  glandulous  membrane,  these  are 
cut,  and  repeatedly  macerated  with  water  for  24  hours.  The  older  proc- 
esses directed  that  the  filtered  liquids  be  precipitated  by  sugar  of  Jead, 
the  precipitate  washed  with  water,  decomposed  by  sulphuretted  hydro- 
gen, filtered,  evaporated  by  a  veiy  gentle  neat  to  a  syrupy  consistence, 
and  mixed  with  alcohol ;  pepsin  is  slowly  precipitated  as  a  white  volu- 
minous mass,  which  is  wasn«l  with  alcohol  and  dried. 

At  the  date  of  the  third  edition  of  this  work,  the  American  market 
was  chiefly  supplied  with  pepsin  from  abroad ;  but  when  the  value  of 
the  remedy  b^an  to  be  recc^iized,  the  ingenuity  of  American  pharma- 
cists was  exerted  in  perfecting  processes  for  ils  production. 

Of  several  modified  processes  which  have  from  time  to  time  been 
published,  that  of  Mr.  Wittich,  originally  published  in  Pfiuger'a  A  rchives, 
consisted  in  macerating  the  bruised  and  minced  mucous  membranes  in 
concentrated  glycerine ;  after  24  hours  it  ^vaa  acidulated,  and  found  to 
be  capable  of  digesting  fibrin  rapidly.  Pepsin  was  separable  from  this 
on  dilution,  filtration,  and  the  addition  of  alcohol.  Dr.  L,  S.  Beale,  as 
long  ago  as  1858,  described,  in  Archives  de  Mtdecme,  a  process  which 
consisted  of  quickly  drying  on  plates  of  glass  the  mucus  expressed  from 
the  stomach-glands,  powdering  the  dried  mass,  and  preserving  it  in 
stoppered  vials ;  of  this,  ^V  of  a  grain  are  said  to  dissolve  100  grains 
of  coagulated  albumen. 

From  this  powder  an  easily-filtered  solution  of  great  activity  can 
be  prepared.  Dr.  Beale  uses  a  portion  of  this  solution  with  glycer- 
ine in  preparing  tissues  for  dissection  and  examination  under  the  mi- 
croscope. 

To  Gmil  Scheffer,  of  Louisville,  Kentucky,  belongs  the  credit  of 
having  solved  the  problem  of  an  economical  and  ef^tive  process  for 
the  preparation  of  pepsin,  both  in  the  form  of  powder  and  in  that  of 
liquid,  and  the  articles  now  manufactured  by  him  are  justly  esteemed  as 
meeting  the  demand  for  an  artificial  aid  to  the  digestive  process.  In 
several  papers  in  the  Amer.  Jour.  Pharm.,  vol.  xlii.,  p.  98,  vol.  xliii., 
and  vol.  xl.,  he  gives  the  results  of  numerous  experiments  on  the  prep 
aration  and  properties  of  pepsin.     The  best  method  of  sepaiuting  it 
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from  the  extraneous  matters  with  which  it  is  associated  affords  a  product 
nearly  free  from  impurities,  aud  possessing  the  solvent  powers  of  the 
natural  gastric  juice.  This  process  depends  upon  the  iusolubility  of 
pepsin  in  saturated  solution  of  common  salt.  The  mucous  membrane 
of  the  hog's  stomach  is  dissected  off,  chopped  finely,  and  macerated  for 
several  days  with  frequent  stirring  in  water  acidulated  with  muriatic 
acid ;  the  liquid  is  then  separated  from  the  stomach  and  set  aside  for  10 
to  12  hours,  until  the  mucus  has  settled;  common  salt  (chloride  of 
sodium)  is  then  added  until  the  liquid  is  saturated.  After  standing  a 
short  time,  the  pepsin  separates  and  floats  on  the  surface ;  this  can  be 
readily  removed  with  a  spoon,  and  should  then  be  placed  on  a  paper 
filter  to  drain.  Finally,  it  is  submitted  to  strong  pressure,  to  free  it,  as 
far  as  possible,  from  the  salt  solution.  When  removed  from  the  press 
and  dried  spontaneously,  this  pepsin  b  a  tough  substance,  resembling 
parchment  paper,  varying  from  a  dim  straw-yellow  to  a  brownish-yellow 
color. 

For  dispensing,  the  pepsin,  fresh  from  the  press,  is  triturated  to  pow- 
der with  a  weighed  quantity  of  sugar  of  milk  (lactin).  This  jtowder 
is  reweighed  after  having  been  air-dried,  and  the  amount  of  pepsin  it 
contains  is  found  by  deductizig  the  weight  of  the  lactin  employed. 
Finally,  the  powder  is  tested  by  ascertaining  how  much  coagulated 
albumen  it  will  dissolve  at  a  temperature  of  100°  F.  in  from  5  to  6 
hours ;  sufficient  sugar  of  milk  is  then  added  to  result  in  a  preparation 
of  such  a  strength  that  1  grain,  dissolved  in  1  fluidounce  of  water  with 
6  drops  of  muriatic  acid,  will  dissolve  50  grains  copulated  albumen  at 
ft  temperature  of  100°  F.  Under  the  name  of  pepsin  fortior  an  article 
8  times  the  strength  of  saccharated  pepsin  is  prescribed. 

Recently  precipitated  pepsin,  as  prepared  by  the  above  process,  is  veij" 
soluble  in  water ;  when  dried,  however,  and  put  into  water  it  swells 
like  glue,  but  dissolves  only  slowly  and  in  small  quantities.  The 
aqueous  solution  has  a  nearly  neutral  reaction,  is  coagulated  by  boiling, 
and  precipitated  by  alcohol,  tannin,  bichloride  of  mercury,  and  salts  of 
lead  and  copper.  It  has  little  action  on  coagulated  albumen,  but  the 
addition  of  a  little  muriatic  acid  develops  its  solvent  powers  and  renders 
it  soluble.  The  digestive  power  of  the  solution  seems  to  be  greatest 
when  it  contains  about  6  drops  of  acid  (sp.  gr.  1.17)  to  the  fiuidounce; 
a  larger  proportion  increases  the  time  required  to  effect  the  solutions  of 
the  albumen.  According  to  Seheffer,  1  grain  of  purified  pe|)sin  in  4 
ounces  of  acidulated  water  dissolves  500  grains  of  toagulated  albumen 
at  a  temperature  of  105°  F.  in  6  hours.  At  a  temperature  of  75°  onlv 
400  grains  are  dissolved  after  18  hours.  If  the  amount  of  pejtsiu  is 
incr^sed,  the  time  of  solution  is  not  proportionately  diminbhed,  but 
the  jtepsin  seems  to  communicate  its  digestive  power  to  the  dissolved 
albumen  (peptone  or  albunienoee),  so  that  practically  its  solvent  action 
is  almost  unlimited.  If,  for  example,  500  grains  of  coagulated  albu- 
men are  dissolved  in  4  fiuldounces  of  water  acidulated  by  the  aid  of  a 
minimum  quantity  of  pepsin,  and  an  equal  volume  of  acidulated  water 
is  added,  a  digestive  fluid  is  produced,  quite  as  energetic  as  the  first. 
By  adding  to  this  solution  an  equal  volume  of  saturated  salt  solution, 
we  shall  obtain  a  copious  white  separate,  which  dissolves  in  water,  form- 
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ing  a  solntion  not  coagnlated  by  heat,  but  precipitated  by  alcohol  elowlv, 
and  by  bichloride  of  merourj-  and  chloride  of  sodium.  The  s-olution  in 
crater  has  a  slight  acid  reaction,  but  does  not  act  on  coagulated  albumen. 
On  adding  a  few  drops  of  hydrochloric  acid,  however,  it  mauifcsts  di- 
gestive powera  similar  to  pepsin  itself.  In  one  experiment,  ^  a  grain 
of  pepsm  dissolved  240  grains  of  coagulated  albumen ;  the  solution 
yielded  on  the  addition  of  chloride  of  sodium  a  precipitate,  which 
weighed  when  dry  12  grains.  This  peptone  precipitate  was  found  capa- 
ble of  dissolving  1200  gniins  of  coagulated  albumen;  the  solution 
yielded  120  grains  peptone  precipitate,  1  grain  of  which  was  capable  of 
dissolving  further  about  25  grains  coagulated  albumen.  It  would  seem, 
from  experiments  made  with  some  of  the  so-called  crj'stal  pepsins,  that 
some  slight  modification  of  the  above  process  is  the  method  adopted  in 
preparing  them,  and  it  should  be  noted  that  these  crj-stal  pepsins  are 
very  prone  to  decompose  and  lose  afler  a  time  their  power  of  dis»>lving 
egg  Mbumen,  and  become  entirely  inefficient.  Pepsin  as  prepared  by 
^Seffer  contains  a  small  proportion  of  chloride  of  sodium.  When 
freed  from  this,  it  loses  to  a  verj'  considerable  extent  its  solvent  powers. 
The  addition,  however,  of  a  larger  quantity  of  salt  does  not  seem  to 
promote  its  activity ;  on  the  oontrarv',  if  the  amount  exceeds  5  grains  to 
the  ounce,  its  digestive  action  is  decidedly  retarded.  Alcohol  in  all  pro- 
portions dimini^es  the  solvent  power  of  pepsin.  If  the  amount  is 
greater  than  20  per  cent,  of  the  fluid,  the  albumen  is  scarcely  at  all 
acted  upon,  but  acquires  the  peculiar  sour  odor  which  characterizes  dis- 
charges from  a  stomach  overloaded  with  beer  or  wine. 

A  small  quantity  of  carbonate  of  soda  will  precipitate  pejisin  from 
its  soluticm  unchanged ;  a  lai^r  quantity'  i-edissoives  the  precipitate,  but 
so  modifies  it  that  it  no  longer  possesses  digestive  powers.  The  alkaline 
solution  beoomes  putrid,  and  acts  on  coagulated  albumen  only  after 
putrefactioQ  sets  in  with  development  of  a  genuine  fecal  odor.  The 
alkaline  solution,  however,  will  act  on  partialH-  digested  albumen. 

In  regard  to  its  stability,  the  experiments  of  Scheffer  go  to  show  that 
all  ^ratery  solutions  of  pepsin  undergo  changes  which  in  a  short  time 
render  them  inert.  Even  strongly  acidulated  solutions,  although  they 
did  not  undeivo  putrefaction,  became  in  a  few  weeks  inactive  and  were 
no  longer  precipitated  by  chloride  of  sodium.  Liquid  pepsin  prepared 
with  glycerine  rettuns  its"  efficiency  for  a  longer  peritxl.  The  precipitated 
pepsin,  when  kept  in  a  moist  state  or  mixed  with  sugar  of  milk,  as  in 
saccharated  pepsin,  seems  to  retain  its  properties  perfectly,  specimens 
examined  after  12  months  proving  to  have  lost  nothing  of  their  strength. 
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CHAPTER   IV. 

FERMENTATION,  ALCOHOLS  AND  ETHERS. 

FERMENTATION  is  the  process,  whether  spontaDeous  or  artificially 
induced,  by  which  the  ternary  compounds  considered  in  Chapter 
II.  are  decomposed,  and  resolved  into  more  stable  and  nnor^ranized 
forms.  It  has  been  stated,  in  describing  these,  that  under  the  influence 
of  diastase,  a  peculiar  principle  found  m  germinating  seeds  and  buds, 
the  insoluble  principle,  starch,  becomes  converted  into  the  more  soluble 
dextrin  and  grape  si^ar ;  also  that,  under  the  influence  of  chemical  agents, 
a  similar  change  may  be  made  to  take  place  in  cane  sugar  and  in  lignin. 

Associated  mth  these  ternary  principles,  we  find  constantly  in  plants 
nitrc^nized  or  quaternary  principles  treated  of  in  the  last  chapter, 
which,  by  favoring  these  changes,  are  continually  tending  to  the  produc- 
tion of  grape  or  fruit  sugar  and  to  their  further  metamorphose  into 
alcohol  and  carbonic  acid. 

The  circumstances  necessary  to  produce  fermentation  are,  a  solution 
containing  starch  or  sugar,  at  a  moderate  elevation  of  temperature,  say 
from  70°  to  90°  F.,  which,  however,  rises  as  the  process  proceeds ;  and 
a  ferment,  or  nitrogenized  principle  itself  in  a  state  of  decomposition. 
The  juice  of  the  apple  furnishes  one  of  the  most  familiar  illustrations 
of  the  presence  of  these  indispensable  conditions.  We  have  in  that 
liqui<l  the  ternaiy  compounds  associated  with  vegetable  albumen,  a 
nitrogenized  material  capable  of  playing  the  part  of  a  ferment,  and 
at  the  season  of  the  year  when  the  juic?e  is  extracted,  the  requisite  eleva- 
tion of  temperature.  As  a  consequence,  fermentation  takes  place.  The 
ve^table  albumen  absorbs  oxygen  from  the  air,  runs  into  decompoei- 
tiou,  sets  the  whole  of  the  starchy  and  saccharine  constituents  of  the 
juice  to  fermenting,  and  they  are  converted  into  alcohol,  which  is  present 
m  the  resulting  cider,  and  carbonic  acid,  which  is  given  oif,  prwiucing 
the  well-known  frothing  of  the  liquid. 

In  the  production  of  wine,  we  have  another  instance  of  spontaneous 
fermentation — the  expressed  juice  of  the  grape,  set  aside  in  lar^  casks, 
undei^ioes  spontaneously  the  necessary  change ;  if  the  sugar  is  in  excess, 
and  the  nitrogenized  matter  deficient,  a  sweet  mne  is  produced;  if  these 
conditions  are  reversed,  and  the  whole  of  the  sugar  is  changed  into 
alcohol,  a  dry  wne  results.  If  the  wine  is  bottled  before  the  alcohol 
has  been  produced  in  suiRcient  proportion  to  coagulate  the  albumen,  the 
process  goes  on  after  it  has  been  corked  up,  the  carbonic  acid  is  confined, 
and  a  sparkling  wine  results. 

The  C4)mposition  of  alcohol  is  expressed  by  the  formula  C,HgO,  and 

its  production  by  the  decomposition  of  grape  sugar  is  thus  explained : 

1  etiuivalent  of  grape  sugar  ^=  CfUjfi^,  is  broken  up  into  2  of  alcohol, 

C,HjHO,-|-2  of  carbonic  acid,  CX5„  thus— 

gC^HjO  ^  c,H„0, 

2C0,      =C, 0, 

C,H„0, 
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This  breaking  up  of  sugar  into  alcohol  and  carbonic  acid  is,  however, 
ne\-er  complete ;  a  small  portion  of  the  sugar  is,  under  these  circum- 
stances, always  converted  into  glycerine,  mannite,  succinic,  and  other 
acids ;  fusel  oil  or  amylic  alcohol  is  likewise  a  product  of  fermeotation, 
though  the  precise  conditions  under  which  these  bodies  are  formed  are 
unknown. 

The  acetic  ferm^itation  consists  in  the  oxidation  of  alcohol  by  long 
esposore  to  the  air  in  a  very  divided  condition  and  the  removal  of  apor- 
tion  of  the  hydn^n,  or  in  contact  with  ferments,  as  when  cider  is  allowecl 
to  remain  in  open  casks  until  it  passes  into  vinegar.  Under  the  head  of 
Acela,  the  preparation  of  vinegar  for  use  as  a  menstruum  in  pharmacy 
is  spoken  of,  as  also  its  substitution  by  diluted  acetic  acid. 

The  lactic  and  butyric  fermentations  are  produced  in  milk  by  the 
action  of  the  nitrogeoized  principle,  casein,  upon  Hugar  present  iu  the 
whey.     (See  also  Malic  Acid.) 

The  viscous  fermentation  takes  place  in  certain  complex  saccharine 
and  mucilaginous  mixtures  by  the  action  of  ferments;  its  residts  ai-e 
carbonic  acid,  hydr<^n,  alcohol,  lactic  acid,  and  mannite. 

Fermentation  is  artificially  produced  in  the  process  of  manufacturing 
most  of  the  spirituous  liquors  and  beer;  the  insoluble  yellowish  viscid 
matter  deposited  from  the  infusion  of  malt  in  the  process  of  making 
beer,  called  yeast,  fermentum  cfrevieux,  is  the  best  substence  for  producing 
the  "  catalytic  "  effect  in  starchy  and  saccharine  solutions.  Added  to  an 
infusicKi  of  rye  and  Indian  corn,  it  produces,  by  fermentation,  the  so- 
called  rye  whiskey ;  to  potatoes  ground  to  pulp  and  mixed  with  hot 
Avater,  potato  spirits ;  to  molasses,  rum,  etc.  In  each  case  a  portion  of 
malt  is  used  to  facilitate  the  process  by  furnishing  diastase. 

Mnlt  is  barley  which  has  been  steeped  in  water  till  much  swollen  and 
softened,  and  then  piled  in  heaps,  to  undergo  a  species  of  fermentation, 
or  rather  germination,  during  which  a  portion  of  its  starch  has  passed 
into  sugar  and  become  soluble,  and  the  peculiar  ferment  before  mentioned 
as  diastase  is  produced;  the  seed  is  then  kiln-dried,  to  destroy  its 
vitalitv. 

Malt  liquors  are  obtained  by  subjecting  malt  to  infusion  with  water, 
mixing  this  with  a  due  proportion  of  hops,  which  give  the  taste  and 
tonic  properties,  and  subjecting  to  the  requisite  fermentation.  Under 
the  head  of  medicated  wines,  a  recipe  is  given  for  wine  of  tar,  or  Jew's 
beer,  a  medicated,  fermented  liquor. 

The  so-called  neutral  sweet  spirit,  or  neutral  spirit,  is  whiskey,  which 
has  been  lai^ly  diluted  and  rectified  by  passing  through  charcoal,  which 
abstracts  from  it  the  fusel  oil ;  when  redistilled  it  ranges  from  first  to 
fourth  proof  in  strength. 

Holland  gin  is  manufactured  from  malted  barley,  rj-e  meal,  and  hops, 
and  distilled  from  juniper  berries,  to  which  it  owes  its  flavor.  The 
Schiedam  Schnapps,  so  extensively  advertised,  is  stated  to  be  Holland 
gin,  of  good  quality,  though  an  inferior  article  is  also  sold  under  tliat 
name.  Arrack  is  the  spirit  from  the  fermentation  of  rice ;  it  possesses 
a  peculiar  flavor,  the  origin  of  which  has  not  been  divulged. 

The  origin  of  alcohol  and  other  spirituous  liquors  which  have  appa- 
rently no  foreign  odor,  can  be  found  out  by  agitation  of  about  2  ffuid- 
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ounces  of  the  liquor  with  5  grains  of  caustic  potassa  dissolved  in  a  little 
water,  and  enbaequently  evaporating  until  about  1|  to  2  fluidrachms 
remain,  which  residue  is  to  be  mised  with  about  70  minimg  of  dilute 
sulphuric  acid,  when  the  characteristic  odor  will  be  immediately  dif- 
fused ;  the  origin  of  the  spirit  obtained  from  grain  is  thus  unmistakably 
discovered. 

Table  of  the  Proportion,  by  metuure,  of  Alcohol,  sp.  gr.  .825,  contained 
in  100  parte  of  the  lAqaids  named. 


Port  (slrongesl)    .     . 

"     (weakest)     .    . 

Madeira  (Btrongeet)  . 

"         (weakest)    . 
SWanj  (strongeet)     . 

"      (weakest) 
Teneriffe 
Lisbon 

Claret  (strongest), 
"  (vreakest)  . 
Malmsev 
Sauteme 
BurKiindf 


Burgui 
Hodt. 
Champagne 


19.81 
18.00 
19.79 
18.94 


17.11 
12.91 
16.40 
14.22 

14.57 
12.08 
12.61 


Cincinnati   . 

Currant  wine 20.5i 

Goofleberry  wine  ....  ll.S^ 

Orange            «     .     .     .    .  11.2( 

EUer               "     .     .     .     .  8.7S 

Cider  (strong)      ....  9.81 

"     (weak) 6.2] 

Bnrton  ale 8.8t 

Edinburgh  ale      ....  6.2( 

Brown  stout 6.8{ 

London  porter      ....  4.2C 

Small  beer 1.2t 

Brandv 65.31 

Whiskey  (Irish)  ....  52.2( 


Gin 


61.71 


Properties  of  Common  or  Hhylic  Alcohol  and  its  DaHvaitves. 


Description,  etc 


Alcohol,  absolute 
alcohol,  ethvlic 
alcohol,  C,fi,0 


gr.  .794 ;  boiling  point  172°  F. ;  not 
ilidifiabte  bv  cold ;  combines  with 
rater  with  eondensatioo,  bums  with 
lue  flame;  chemically  itidifferent; 
replaces  in  some   compounds  water 


of  c 


.-stallizi 


It  for  r< 


ij  the   decompomtion  of 

alcohol  bv  H^^ 
H,A80„  H^„  SbCl,, 
Sna^  ZnCle  eta,  with 
the  aid  of  heat. 


By  distilling  250  gnns. 
each  of  alcohol  and 
HNOfc  sp.  gr.  1.40,  and 


Tolatile  oils,  most  fats,  sugars,  alka- 
loids, oi^anic  acids,  alkalies,  their 
sulphides  and  cyanides,  many  salts, 
iodine,  and  some  other  elements. 

Colorless  li<juid  ■  odor  penetrating ; 
taste  sweetish,  bumii^;  sp.gr.  .712; 
boils  at  95';  crystallizes  at— 18°; 
very  inflammable  and  volatile:  dan- 
gerously explosive  when  miiea  with 
O ;  soluble  in  9  parts  water ;  dis- 
solves ^  water ;  solvent  for  I,  Br,  P, 
and  B  few  salt&  all  fats,  volatile  oils, 
many  resins,  alkaloids,  etc. 

Colorless  liquid ;  odor  pleasant ;  taste 
sweetish ;  boils  at  185° ;  detiHiates 
violently  at  a  higher  heat;  ep.  gr. 


„Goo<^lc 


ALCOHOL    AND    ITS    DERIVATIVES. 
PropertM»  of  Common  or  Ethylic  Alcohol,  etc. — (CootinuGd). 


Dcecrlpdon,  eC 


Snhroua  ether, 


Hydrohromic 
el  her,  bromide 
of  ethyl, 
C,HiBr 

Sulphovinic  scid. 


Acetic  arid. 
Acetic  ether. 


I7  condnctiOK  gasetms 
NO,  into  Jcohol;  by 
disuUing  HNO)  and 
alcohol  with  Cu  or  with 
FeCI,. 


By  distilling  alcohol,  po- 
tasdnm  bromide,  and 
iulphuric  acid. 

From  H^O,  and  alcohol 
at  aboat  200°,  and  re- 

0fH^4 


byBaCO, 


By  distilling  alo^ol  with 
much  H^o  by  the 
dry  distillation  of  Bul- 
phoriuates. 

By  the  dscompowtion  of 
heavy  oil  of  wine  with 
water  or  alkalies. 


By  the  oxidation  of  alco- 
hol ;  by  distilling  dry 
fonniate  with  acetate  of 

By  Ihe  slow  oxidation  of 
alcohol  and  aldehyde. 

By  the  distillation  of  an 
acetnle  with  H^^  and 
alcohol,  and  geparating 
by  NaCI  or  K,Ac 


Pale  yellowish  liquid ;  odor  fmit-like 
and  vinous ;  taste  Iniming  ;  poison- 
ous when  inhaled ;  sp.  ^.  .947 ;  boil- 
ing point  57.5°;  very  inflammable; 
bums  with  white  flame;  soluble  ia 
alcohol ;  sp&riagly  soluble  in  water ; 
decomposes  Bpontaneously. 

Colorlees,  very  volatile  liquid ;  not  in- 
flammable I  hot,  saccharine  taste ;  sp. 
gr.  1.42;  boils  at  104°  F. 


in  ether;  easily  decomposed  by  heat 
into  H^O,  and  ether  when  concen- 
trated, or  alcohol  when  dilute ;  salts 
soluble  in  alcohol  and  water. 
Yellowish  oil ;  sp.  gr.  1.13 ;  boiling 
point  535° ;  odor  penetrating ;  readily 
soluble  in  atcohiil  and  ether '  decom- 
posed in  contact  with  water  into  sul- 
Shuric  acid  and  light  oil  of  wine. 
irlesa  oil,  lighter  than  water:  de- 
composed spontaneously  into  efAerm, 
lone,  taateleas,  and  inodorous  needles, 
and  ethtroU,  pale  yellowish  oil;  sp. 

E,  .621 ;   peraistenl  aromatic  odor ; 
th  soluble  in  alcohol  and  etber. 
Colorless  liijuid ;  odor  ethereal ;  sp.  gr. 
.79;  boiling  point  71°;  inflammable; 
soluble  in  all  proportions  of  water, 
alcohol,  and  ether. 
See  Prodaea  0/  DitliUalion  0/  Wood. 


Colorless  liquid ;  odor  and  laste  fruit- 
like, penetrating;  sp.  gr.  .91;  boiling 
point  165°;  very  inflammable;  ao^ 
uble  in  alcohol  and  7  j  parts  water. 
To  detect  alcohol  in  ether  add  to  the 
suspected  ether  an  equal  bulk  of 
glycerine  in  a  test-tube,  shake  up 
well ;  any  alcohol  present  will  be 
seized  upon  by  the  glycerine,  and 
diminish  the  bulk  of  the  ether  under 


Medicinal  Pheparatioss  from  Alcohol  asb  its  Derivatives. 


Alcohol, 
fbr" 


Sp,  ^.  .1 


0.     Used  in  the  preparation  of  ether,  collodion,  certain  tinctures, 
..ir  oil,  for  preparing  resinous  and  other  tinctures,  some  eztracle, 

and  fluid  extracts. 
Alcohol  dilutum.    Sp.  gr.  .938.     Used  for  preparing  most  tinctures,  extracts,  and  some 

fluid  extracts. 
Alcohol  amjrliciim.     Sp.  gr.  .818.     Boils  from  268°  to  272° ; 

pare  valerianic  acid  by  means  of  oxidizing  ^nts. 
.£lher.    Sp.  gr,  .750 ;  sp.  gr.  of  vapor  2.586.     Colorless,  volatile,  highly  refractive. 
.£lher  fortior.     Sp,  gr.  not  exceeding  .725.     Used  for  preparing  collodion,  and  for 

some  other  ptirposes. 


1  principally  to  pre- 
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anodyne  effects  are  similar,  or  superior,  to  those  of  ether. 

Spiritua  selheris.     Elher,  30  parts;  alcohol,  TO  parts. 

SpirituB  lelherU  composiliis  (Holihiaan's  sDodrne).  Stronger  ether,  30  parte;  alcohol, 
67  pans;  ethereai  oil,  3  parlx.  Nearly  colorless  liquid;  odor  ethereal  and  aromatic ; 
becoRti»2  milkj;  with  water. 

Sptrilus  ffitheris  nitrosi  (sweet  spirit  of  nitre).  Colorless  or  yellowbh  liquid;  odor  fra- 
grant, fruitv,  without  pungency;  boiling  point  15<>°  to  158°;  sp.  gr.  .823  to  .825; 
soluble  in  nil  proportions  in  water,  alcohol,  and  ether. 

SpirUa»  alherU  chloridi,  b.  m'-Utu  jo/mi  duicU.  From  NaCl  8,  MnO,  3,  HjSOj  6,  and 
alcohol  24  partfl;  distil  21  p.  Its  eompmition  is  not  definitely  known.  Colorless, 
neutral ;  odor  sweetish,  aromatic ;  becoDies  turbid  with  water.  Used,  like  similar 
compounds,  as  refrigerant,  diuretic,  and  diaphoretic. 

.^ther  actlicut,  s.  naphtha  aextU.  Used,  like  the  other  etbera,  chiefly  in  hysterical  com- 
plaints.    Dose,  gtt.  10  to  15,  and  more. 

Spirilla  alherii  (uxlicL  Acetic  etiier,  1  part ;  alcohol,  3  parts.  Colorless,  neutral ;  odor, 
taste,  and  use  of  acetic  ether,  but  milder. 

Sptritus  vini  gallici.  Obtained  by  distilling  the  spirit  from  wines.  Should  contain 
from  48  to  55  per  cent,  alcohol. 

Spiritus  frumenti.  Obtained  from  distillation  of  fermented  grain.  Should  contain 
from  50  to  58  per  cent,  alcohol. 

Thb  useful  solvent  is  obtained  by  distillation  from  whiskey  (_Sptritus 
fntmenti,  U.  S.  P.),  which,  as  procured  from  the  farmers,  is  generally 
the  product  of  the  distillation  of  fermented  infusion  of  Indian  com 
(Zea  maya),  mixed  with  rye;  the  smallest  pro£)ortion  of  the  latter  ingre- 
dient that  answerawell  is  1  part  to  2  of  the  com.  A  "mash"  maycon- 
sist  of  20  busheb  of  grain,  viz, :  14  Indian  com,  4  rye,  2  malt;  34 
gallons  of  water  are  added  to  each  bushel  of  grain ;  after  dilution  with 
wat«r  to  cool,  it  contains  1  bushel  in  50  gallons.  The  temperature  for 
"  mashing"  varies  from  158°  to  190°.  50  gallons  of  the  beer  yield 
about  4  gallons  of  whiskey :  sometimes,  however,  the  yield  is  but  3J 
gallons  from  each  bu-shel  of  grain.  Some  distillers  of  alcohol  make 
flieir  own  whiskey,  while  others  buy  it.  lu  the  ^yestera  States,  ranch 
of  the  whiskey  b  produced  by  the  fermentation  and  di.'jtillation  of  the 
refuse  from  flotu*  or  grist-mills.  The  whiskey  is  inspected  by  an 
officer  ajipointed  by  the  State  governraeut,  whose  business  it  is  to  fix 
the  value  of  every  lot  l)y  ascertaining  the  proportion  of  alcohol  it 
contains. 

The  terms  first,  second,  third,  and  fourth  proof  spirits,  apply  to  the 
relative  strength  of  si)eciraen8,  according  to  arbitrary  standat^is  fixed  by 
law,  but  varj'ing  in  the  several  States,  The  standard  of  the  United 
States  custom-house  i-s  fixed  by  the  tables  of  Prof  R.  S.  McCulloh, 
published  by  order  of  Congress,  entitled  B-pport  of  the  Comniiiaiion  of 
the  Manual  of  Tables  to  be  used  with  the  Hydrometer,  aud  The  Manual 
for  Inspectors  of  Spirits. 

The  standard  of  proof  is  50  per  cent,  by  volume  or  measure  of  abso- 
lute alcohol,  and  50  per  cent,  of  water,  sp.  gr.  ,936.  This  is  15  per  cent, 
weaker  than  London  proof-spirits.  Second  proof  has  62^  per  cent, 
alcohol,  sp,  gr.  ,931.  Third  proof  is  55J  per  cent,  alcohol,  sp.  gr.  .925. 
FourtJt  pro^,  58  per  cent,  alcohol,  sp.  gr,  .920 ;  this  is  London  proof. 

The  instrument  used  for  testing  tne  specific  gravity  of  spirits,  some- 
times called  an  alcoholometer,  is  a  modification  of  the  ordinary'  hvdro- 
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meter  made  by  Luhme  &  Co.,  and  Greiuer,  of  Berlin,  and  sold  by 
importers  of  chemical  apparatus.  These  have  thermometers  in  the  bulb 
to  indicate  the  changes  of  temperature,  and  consequent  variations  in 
specific  gravity. 

CoDsiderable  uncertain^  exists  in  stating  the  proportion  of  alcohol  in 
spirits,  owii^  to  some  tables  being  founded  on  the  perceutaK«  by  weight, 
and  others  die  percentage  by  volume ;  the  alcoholometers  above  referred 
to  have  scales  indicating  Ixith, 

The  rectification  of  alcohol  is  aax)iiiplished  in  appropriate  apparatus, 
coD^sting  chiefly  of  large  stiUs,  some  capable  of  taking  a  chai^  of  60 
gallons.  These  are  chiefly  made  of  copper,  and  consist  of  the  body  and 
head,  which  are  connected  with  a  fiirnace,  and  the  worm,  which  is 
inclosed  in  an  appropriate  refrigerating-tnb.  The  whiskey  being  turned 
into  the  body,  and  the  apparatus  closed,  heat  is  applied;  the  vapor 
formed,  passing  into  the  cooler,  is  condensed  and  runs  out  at  the  lower 
end.  The  first  and  last  portions  that  come  over  are  collected  separately 
from  the  rest  as  of  inferior  quality,  and  the  main  body  of  the  distillate 
is  transferred  to  barrels  whicD  have  been  glued  on  the  inside,  and  con- 
stitutes commercial  alcohol. 

This,  the  most  common  variety  in  this  country,  is  called  drvg^sts' 
alcohol.  It  varies  with  the  care  used  in  its  preparation,  and  especially 
with  the  heat  employed.  Sometimes,  by  ui^ing  the  process  too  rapidly 
with  a  hot  fire,  the  alcohol  has  an  odor  of  fusel  oil,  and  is  too  weak ; 
the  former  may  be  detected  by  its  odor,  which  reminds  of  whiskei', 
and  the  latter  by  its  specific  gravity,  which  exceeds  the  ofiicinal  standard 
.820.  Sometimes  it  is  discolored,  from  deficient  chamDg  of  the  cask  in 
which  it  is  kept. 

Besides  this  quality,  the  common  or  old  sort  of  deodorized  alcohol  is 
made.  For  preparing  this,  the  whiskey  is  submitted  to  extensive  filtra- 
tion through  long  tubes  containing  charcoal,  and  is  then  distilled  from 
a  fresh  portion  of  charcoal,  which  is  placed  with  it  into  the  body  of  the 
atill ;  the  charcoal  b  suited  by  its  property,  noticed  in  a  previous  cha}>- 
ter,  of  absorbing  odorous  and  coloring  matters,  for  abstracting  the  fusel 
oil,  and  hence  rendering  the  whiskey  free  from  that  impurity,  while,  by 
careful  distillation,  it  is  highly  rectified  and  adapted  to  the  purj)oses  of 
the  perfumer.  Another  quality  is  the  so-called  absoiuie  aicoltol.  This 
term  properly  applies  to  the  anhydrous  article,  but  is  used  commercially 
to  designate  the  strongest  kind  sent  out  by  the  mauufiicturers,  and  nearly 
corresponding  with  alcohol  of  the  Pharviacojxxia.  The  peculiarity  in 
the  preparation  of  this  is  the  moderate  heat  employed,  and  the  consequent 
verj'  slow  distillation.  It  usually  has  from  90  to  95  per  cent,  of  alcohol, 
and  is  very  useful  as  a  solvent  of  some  articles  which  resist  the  ordinarj' 
commercial  article.  Castor-oil  is  one  of  these ;  when  the  alcohol  is  in 
small  proportion,  a  perfect  solution  will  not  result,  unless  the  so-called 
absolute  alcohol  is  used. 

The  expansion  and  contraction  of  alcohol  by  changes  of  temperature 
are  of  practical  importance  in  purchasing  it  and  in  measuring  it  for  use 
or  sale.  The  following  tables,  prei)ared,  as  the  result  of  experiment, 
by  E.  B.  Shuttleworth,  are  taken  from  the  Canadian  Pharmaceuiical 
Journal,  Feb.,  1872. 
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Table  exhibitbxg  the  volume  which  100  Gallong  of  Alcohol,  65  over  proofs 
at  60°,  will  have  when  measured  at  different  lemperaturei. 

Temperature.  Volume  of  iplilL 

Centlgnde.  Fahrenheit 
15.55  60  100. 

12.77  55  99.7 

10.00  60  99.4 


—  9.44 
—12.22 
—15.00 
—17.77 


From  this  it  will  be  seen  that  in  falling  in  temperature  from  +60  to 
— 20,  or  80  d^rees,  the  diminution  of  volume  is  0.048,  making  the 
average  contraction  for  each  degree  to  be  equal  to  .0006  of  the  volume. 
This  agrees  within  .00001  Avith  the  average  deduced  from  a  table  of 
Gay-Lussac,  which  gives  the  expansion  from  60°  F.  to  the  boiling 
point. 

Aticood's  patent,  which  has  now  expired,  required  the  rectification  of 
dni^ists'  alcohol,  by  distilling  it  from  manganate  of  potassa,  whidi  de- 
composes the  fusel  oil,  and  renders  the  product  unexceptionable. 

A  transparent,  colorless,  mobile  and  volatile  liquid,  of  a  characteristic, 
pungent,  and  agreeable  odor,  and  a  burning  taste.  It  should  not  change 
the  color  of  blue  or  red  litmus  paper,  previously  moistened  with  water. 
It  boils  at  78°  C.  (172.4°  F.),  and  is  rtadily  inflammable,  giving  a  blue 
flame  without  smoke. 

If  a  portion  of  at  least  50  c.c.  be  evaporated  to  dryness  In  a  glaas 
vessel,  no  residue  or  color  should  appear.  If  mixed  with  its  own  volume 
of  water,  and  J  its  volume  of  glycerin,  a  piece  of  blotting  paper,  ou 
being  wet  with  the  mixture,  after  the  vapor  of  alcohol  has  wholly  dis- 
appeared, should  give  no  irritating  or  foreign  odor  (fusel  oil).  -AJid  if 
a  ixtrtion  be  evaporated  to  ^  its  volume,  the  residue  should  not  turn 
reddish  upon  the  addition  of  an  equal  volume  of  sulphuric  acid  (amyl 
alcohol).  When  treated,  in  a  test-tube,  with  an  equal  volume  of  solu- 
tion of  potassa,  there  should  not  be  an  immediate  darkening  of  the 
liquid  (methyl  alcohol,  aldehyde,  and  oak  tannin).  If  a  portion  of 
about  150  c.c.  be  digested  for  an  hour  with  20  gm.  of  carbonate  of  lead, 
and  filtered,  the  filtrate  then  distilled  from  a  ivater-bath,  and  the  first 
20  ac.  of  the  distillate  treated  with  1  c.c.  of  test-solution  of  perman- 
gauate  of  potassium,  the  color  should  not  disappear  mthin  1  or  2  min- 
utes (absence  of  methyl  alcohol).  If  20  c.c.  are  shaken  in  a  glass- 
stopperetl  vial,  previously  well  rinsed  with  the  .same  alcohol,  with  2  c.c. 
of  test-solution  of  nitrate  of  silver,  the  mixture  should  not  be  rendered 
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more  than  faintly  opalescent  dormg  on«  day's  exposure  to  direct  sun- 
light (absence  of  more  than  traces  of  foreign  oi^anic  matters,  fusel 
ou,  etc.). 

Mher  d  Mher  FoHior,  U.  S.  P.     {Sulphuric  Ether.    Stronger  Ether.) 

Ether  is  prepared  by  mixing  stronger  alcohol  and  sulphuric  acid  in  a 
glass  retort  or  flask  adapted  to  a  suitable  condenser,  and  applying  heat 
of  284°  F. ;  the  very  volatile  ether,  contaminated  with  a  uttle  alcohol, 
is  driven  over  at  a  low  temperature,  and  collected  in  the  receiver.  This 
is  the  case  as  long  as  the  requisite  proportions  are  maintained ;  but  when 
the  acid  is  lately  in  excess,  which  soon  comes  to  be  the  case  unless  a 
continuous  supply  of  alcohol  is  kept  up,  the  boiling  point  rises,  and 
other  products  are  produced,  among  whicn  is  ethereal  oil,  to  be  referred 
to  again  aa  one  of  the  constituents  of  HofTmann's  anodyne. 

The  highly  volatile  and  inflammable  nature  of  ether  makes  its  prepa- 
ration dangerous,  except  in  establishments  where  every  convenience  and 
safeguard  is  provided.  The  direct  application  of  flame  to  the  retort  or 
flask  is  attended  with  great  danger,  and  in  the  event  of  a  fracture  or 
leakage  occurring  either  in  the  retort  or  receiver,  the  proximi^  of  fire 
might  entail  the  most  disastrous  consequences.  The  ether  of  commerce 
is  made  exclusively  by  manufacturing  chemists,  who  produce  it  on  a 
large  scale  by  the  use  of  costly  leaded  apparatus.  It  is  generally  pure 
enough  for  most  of  the  uses  to  which  it  is  applied,  though  not  for  inha- 
lation. AVhere  alcohol  is  an  impurity,  it  may  be  readily  separated  by 
shakily  up  the  ether  with  water,  allowing  the  mixed  water  and  alcohol 
to  subside,  and  pouring  off  the  ether ;  it  will  now  be  what  Is  called  in 
commerce  icaaked  ether,  or  hydrated  etfier.  This  contains  a  small  per- 
centage of  water,  and  is  the  kind  adapted  for  making  tannic  acid  from 
galls. 

^her  fortior  of  the  Pharmaeopaia  is  directed  to  be  made  by  shaking 
ether  with  an  equal  bulk  of  water,  as  above,  decanting  it  and  agitating 
it  with  finely  powdered  chloride  of  calcium  and  lime,  a  troyounoe  of 
each  to  3  pinte,  allowing  it  to  stand  for  24  hours,  then  decanting  the 
ether  and  distilling  half  the  original  quantity,  refrigerating  with  ice- 
cold  water. 

It  is  thus  described  in  the  Pharmacopceia : — 

A  tliin  and  very  difliisive,  clear,  and  colorless  liquid,  of  refreshing, 
characteristic  odor,  a  burning  and  sweetish  taste,  with  a  slightly  bitter 
after-taste,  and  a  neutral  reaction.  It  is  soluble,  in  all  proportions,  in 
alcohol,  chloroform,  benzol,  benzin,  fixed  and  volatile  oib,  and  dissolves 
in  8  times  its  volume  of  water  at  15°  C.  (59°  F.).  It  boils  at  37°  C. 
(98.6°  F.).  Ether  is  highly  inflammable,  and  its  vapor,  when  mixed 
with  air  and  ignited,  explodes  violently. 

If  a  piece  of  pale-blue  litmus  paper  moistened  with  water  be  im- 
mersed 10  minutes  in  a  portion  of  the  ether,  the  color  shonld  not  change. 
On  evaporating  at  least  50  c.c.  in  a  glass  vessel,  no  fixed  residue  should 
appear,  and,  on  evaporating  a  portion  dropped  upon  blotting  paper,  no 
foreign  odor  should  be  developed.  When  10  c.c.  are  agitated  with  an 
equu^ volume  of  glycerin  in  a  graduated  test-tube,  the  elJier  layer,  when 
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fiilly  separated,  should  not  measure  less  than  8.6  c.c.  It  should  boil 
actively,  id  a  test-tube  half  filled  with  it  and  held  a  short  time  in  the 
hand,  on  the  addition  of  small  pieces  of  broken  glass. 

Ether  causes  intense  cold  by  evaporation ;  the  Kreatest  reduction  of 
temperature  yet  produced  is  from  its  admixture  with  solid  carbonic  acid. 
The  great  volatility  of  ether,  the  highly  inflammable  nature  and  high 
specific  gra\'ity  of  its  vapor,  which  is  2,586,  combine  to  make  it  a  most 
dangerous  substance  to  handle,  or  even  to  decant,  in  the  vicinity  of 
flame.  It  should  be  kept  in  bottles  of  not  exceeding  a  pound  lapaciti- 
in  cold  situations,  as  cellars  where  fire  is  never  kindled,  and  should 
always  be  decanted  by  daylight.  Many  disastrous  accidents  have  haj)- 
peiied  from  n^lecting  this  precaution. 

Several  theories  have  been  advanced  to  explaiu  the  generation  of 
ether ;  it  vras  supposed  to  depend  on  the  affinity-  of  SO,  for  H^O ;  then 
it  was  asserted  to  he  due  to  the  catalytic  force  of  HjSO, ;  Liebig  believed 
the  affinit\'  of  HjSO^  for  CjHkiO  and  the  decomposition  of  the  resulting 
sulphovinic  acid  to  be  the  cau'ie  ;  while  Rose  found  in  the  basic  proper- 
ties of  HjO,  which  decomposes  the  compound  of  HjSO,,  and  ether,  the  true 
explanation,  Williamson,  guided  by  the  composition  of  the  compound 
ethers,  which  contain  the  radicals  of  two  alcohols,  doubles  the  formula 
and  r^ards  it  as  alcohol  (C,H„H)0,  in  which  H  is  replaced  by  C,H„ 
thus  making  it  (CjHj,CjHj)0.  The  formation  of  ether  from  sulpho- 
vinic acid  and  alcohol  is  explained  by  the  follomng  diagram : — 

C,H,HO  +   aHs,HSO,     =  (C,H5)jO-t-      H^, 

Alcohol     -i-  SulphoTlnlC  >Ci<I  —         Ether     +  Sulphatlc  kcld. 


OUim  Mhereum,  U.  S.  P.     (Bhcreal  OU.) 

A  volatile  liquid,  consisting  of  equal  volumes  of  heavy  oil  of  nine 
and  of  stronger  ether. 

Alcohol,  twenty-four  parts  ....  24 

Sulphuric  acid,  fifty-four  parts     ...  64 
JMatilled  water,  one  part       ....  1 

Stronger  ether        .  ....  A  sufflcient  quantity. 

Add  the  acid  slowly  to  the  alcohol,  mix  them  thoroughly,  and  allow 
the  mixture  to  stand  for  12  hours;  then  pour  the  clear  liquid  into  a  tubu- 
lated retort  of  such  capacity  that  the  mixture  shall  nearly  fill  it.  Insert 
a  thermometer  through  the  tubulure,  so  that  the  bulb  shall  be  deeplv 
immersed  in  the  liquid,  and,  having  connected  the  retort  with  a  welf- 
cooled  condenser,  distill,  by  means  of  a  sand-bath,  at  a  temperature 
between  150°  and  157°  C.  {302''-314.6°  F,),  until  the  liquid  ceases  to 
come  over,  or  until  a  black  froth  bc^ns  to  rise  in  the  retort.  Separate 
the  ydlow,  ethereal  liquid  from  the  distillate,  and  expose  it  to  the  air, 
for  24  hours,  in  a  ^llow  capsule.  Then  transfer  the  remaining  liquid 
to  a  wet  filter,  and,  when  the  watery  portion  has  drained  off,  wash  the 
oil  which  is  left  on  the  filter  with  the  distilled  ^vater.  "NMien  this,  also, 
has  drained  off,  transfer  the  oil  to  a  graduated  measure,  and  add  to  it  an 
equal  volume  of  stronger  ether. 
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A  traneparent,  nearly  colorless,  volatile  liquid,  of  a  peculiar,  aromatic, 
ethereal  odor ;  a  pungent,  refreshing,  bitterish  taste,  and  a  neutral  reac- 
tion to  dry  litmus  paiwr.     Sp.  ar.  0.910, 

Ethereal  oil  is  rarely  met  witn  in  comnierce,  though  Dr.  Squibb  pre- 
pares it  for  sale  of  standard  purity.  Some  specimens  I  have  met  with 
were  eophiatications.  It  is  only  used  in  the  preparation  of  Hofimann's 
anodyne. 

Spirittu  .^fhtria  Chmpoatus,  U.  S,  P.     {HoffmanrCs  Anodyne.)    {Com- 
pound Spirit  of  Ether.) 

Take  of  stronger  ether,  thirty  parta 30 

Alcohol,  Bixty-aeven  parts 67 

Ethereal  oil.  three  parts 3 

To  make  one  hundred  parta 100 

Mix  them. 

If  in  possession  of  the  pure  ingredients,  this  preparation  is  readily 
made ;  the  proportion  of  the  ethereal  oil  has  been  doubled  in  conse- 
quence of  its  being  now  diluted  with  an  equal  bulk  of  ether. 

Hoffinann's  anodyne  is,  however,  rarely  made  by  the  oiBcinal  formula; 
usually  it  is  prepared  by  a  process  which,  in  its  very  nature,  is  certain 
to  give  \'arying  results.  In  the  distillation  of  ether,  as  already  stated, 
the  resulting  liquor  is  liable  to  vary  according  to  the  proportions  of 
the  ingredients  in  the  retort.  If  the  alcohol  he  in  due  proportion,  and 
the  boiling  point  consequently  low,  a  tolerably  pure  ether  will  pass  over ; 
but  when  the  acid  ingredient  comes  to  be  in  large  excess,  sulphurous 
acid,  water,  and  ethereal  oil  will  come  over.  Now  it  is  usual  with  the 
manufacturers  to  push  the  jtrocess  as  far  a?  possible  in  the  first  instance, 
getting  a  product  which  contains  ether,  alcohol,  and  water,  contaminated 
with  light  oil  of  wine  and  a  very  small  portion  of  ethereal  oil.  Tliis 
is  rectified  by  a  second  distillation,  the  firet  portion  (as  long  as  it  comes 
over  at  or  below  54°  Baume)  being  reserved  as  rectified  ether.  The 
less  volatile  products  are  now  driven  over,  aud  are  found  to  consist  of 
ether,  alcohol,  and  water,  impregnated  with  the  oils  of  wine.  Thb  is 
now  made  into  Hoffinann's  anodyne  by  mixing  it  with  ether,  alcohol,  or 
water,  as  may  be  required  to  give  it  nearly  the  sensible  properties  of  a 
standi  specimen  kept  on  hand.  These  properties,  however,  furnish  a 
very  poor  criterion  of  qualitv  to  the  manufacturer  or  to  the  consumer ; 
the  milkiness  occasioned  by  dilution  with  water  is  varied  by  the  relative 
proportions  of  alcohol  and  ether.  If  too  much  alcohol  is  present,  this 
milkiness  is  deficient.  If  too  much  ether,  the  opalescence  is  not  diffused, 
the  oil^lobules  having  a  tendencj'  to  run  together,  and  thus  varying 
the  appearance.  Professor  Procter  analyzed  5  specimens  of  Hoffiuann's 
anodyne,  4  from  leading  chemical  manufacturers,  and  1  made  by  the 
ofRcinal  recipe.  These  he  found  to  differ  in  sensible  properties,  in  spe- 
cific gravity,  and  in  composition,  AVhile  the  U.  8.  P.  specimen  marked 
■8161,  one  of  the  others  had  a  sp.  gr.  .8925,  the  others  being  interme- 
diate; one  of  the  manufactured  specimens  contained  very  little  ether, 
being  chiefly  alcohol  and  water;  another  contained  less  alcohol,  but 
more  ether ;  a  third  had  less  water  than  the  others,  but  more  alcohol 
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than  one,  and  more  ether  than  the  other;  while  the  fourth  (^proacbed 
nearer  the  officinal  proportions,  though  neither  of  diem  containea  the  full 
proportiou  of  ether.  The  proportion  of  heavy  oil  of  wine  was  not  ascer- 
t^ned,  as  there  is  no  known  pi-aeticahle  method  of  estimating  this.  It 
was  proved,  however,  that  all  the  specimens  but  that  by  the  officinal 
recipe  were  deficient  in  this  important  ingredient,  the  odor  of  which 
is  quite  characteristic,  and  very  perceptible,  in  genuine  Hoffinann's 
anodyne. 

According  to  the  officinal  standard,  Hoffmann's  anodyne  is  a  color- 
less, volatile,  inflammable  liquid,  having  an  aromatic,  ethereal  odor,  and 
a  burning,  slightly  sweetish  taste.  Its  specific  gravity  is  0.815.  It  is 
neutral  or  but  slightly  acid  to  litmus.  It  gives  only  a  slight  cloudiness 
with  chloride  of  barium ;  but,  when  a  fluidounce  of  it  is  evaporated  to 
dryness  with  an  excess  of  this  test,  it  yields  a  precipitate  of  sulphate  of 
barium,  which,  when  washed  and  dried,  weighs  6^  grains.  When  a  few 
drops  are  burned  on  glass  or  porcelain,  there  is  no  visible  residue,  but 
the  surface  will  be  lefl  with  an  add  taste  and  reaction.  A  pint  of 
water,  by  the  admixture  of  40  drops,  is  rendered  slightly  opalescent. 

NoUvitbstanding  the  deficiencies  in  the  commercial  article,  this  medi- 
cine has  a  great  and  widespread  reputation,  and  indeed  there  is  no 
medicine  of  its  class  so  much  used ;  it  is  prescribed  for  internal  use 
almost  to  the  exclusion  of  ether,  being  adapted  to  admixture  with 
aqueous  solutions. 

Some  of  its  favorite  combinations  will  be  found  under  the  head  of 
Extemporaneous  Pharmacy,    Its  dose  is  from  20  drops  to  f^. 

Spiritits  jEtheria, 

This  is  the  name  for  the  German  Hoffmann's  anodyne,  and  now 
officinal  in  our  Pharraacopceia,  It  U  a  solution  of  30  parts  (by  weight) 
of  ether  in  70  parts  of  alcohol.  It  is  used  for  the  same  purposes,  and 
in  the  same  dose,  as  the  compound  spirits. 

Spiritus  .^Hha-is  Nitrmi,  U.  8.  P.     {Spiril  of  Nitrous  Ether.)    {Steed 
Spirit  of  NUre.) 

An  alcoholic  solution  of  ethyl  nitrite  (CjHj.NO,  =  75),  containing  5 
per  cent,  of  the  crude  ether. 

Nitric  acid,  nine  parts 9 

Sulphuric  acid,  seven  parte      .        .        .        .7 

Alcohol, 

Distilled  water,  each, A  sufficient  quantity. 

Add  the  sulphuric  acid  gradually  to  31  parts  of  the  alcohol.  When 
the  mixture  has  cooled,  transfer  it  to  a  tubulated  retort  connected  with 
a  well-cooled  condenser,  to  which  a  receiver,  surrounded  by  broken  ice, 
is  connected  air-tight,  and  which  is  further  connected,  by  means  of  a 
glass  tube,  with  a  small  vial  containing  water,  the  end  of  the  tube  dip- 
ping into  the  latter.  Now  add  the  nitric  acid  to  the  contents  of  the 
retort,  and,  having  introduced  a  thermometer  throiigh  the  tubulure, 
heat  rapidly,  by  means  of  a  water-bath,  until  strong  reaction  occurs, 
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and  the  temperature  reaches  80°  C.  (1 76°  F.).  Continue  the  distillation 
at  that  temperature,  and  not  exceeding  82°  C,  or  200°  F.,  until  the 
reaction  ceases.  Dissconnect  the  receiver,  and  immediately  pour  the  dis- 
tillate into  a  Sask  containing  16  parts  of  ice-cold  distilled  water.  Close 
die  flasls  and  agitate  the  contents  repeatedljf,  keeping  down  the  temper- 
ature by  immersing  the  flask  occasionally  id  ice-water.  Then  separate 
the  ethereal  layer,  and  mix  it  immediately  with  19  times  its  weight  of 
alcohol. 

Keep  the  product  in  small,  glass-stoppered  vials,  protected  from  light. 

A  dear,  mobile,  volatjle,  and  infliutimable  liquid,  of  a  pale-straw 
color,  inclining  slightly  to  green,  a  fragrant,  ethereal  odor,  free  from 
pungency,  and  a  ahuarp,  burning  taste.  It  slightly  reddens  litmus  paper, 
but  should  not  effervesoe  when  a  crystal  of  bicarbonate  of  potassium  b 
dropped  into  it.  When  mixed  with  half  its  volume  of  solution  of 
potasaa,  previously  diluted  with  an  equal  volume  of  ^\'ater,  it  assumes  a 
yellow  color,  which  slightly  deepens  without  becoming  brown,  in  12 
hours.  A  portion  of  the  spirit,  in  a  test-tube  half  filled  with  it,  plunged 
into  water  heated  to  63°  C,  (145.4°  F.),  and  held  there  until  it  nas 
acquired  that  temperature,  should  boil  distinctly  on  the  addition  of  a 
few  small  pieces  of  glass. 

If  10  gm.  of  spirit  of  nitrous  ether  be  macerated  with  1.6  gm.  of 
potassa  for  12  hours,  with  occasional  agitation,  the  mixture  then  diluted 
in  a  beaker  with  an  equal  volume  of  water,  and  set  aside  until  the  odor 
of  alcohol  has  disappeared,  then  slightly  acidulated  with  diluted  sul- 


phuric acid,  and  a  solution  of  0.476  gm.  of  permanganate  of  potassium 
gradually  added,  the  color  of  tlie  whole  of  this  solution  should  be  dis- 
chai^ied  (presence  of  at  least  4  per  cent,  of  real  ethyl  nitrite). 

Much  of  the  sweet  spirit  of  nitre  is  of  very  deficient  strength  as  re- 
gards its  ethereal  inOTedieut,  being  mixed  with  water  and  alcohol  to  suit 
uie  price  chained.  It  is  said  that  the  term  spirit.  nUri  dulc.  is  applied 
by  some  of  the  wholesale  dealers  to  the  weak  article,  and  sjnrU.  mher. 
nit.  to  the  strong.  If  skilfully  adulterated,  its  specific  gravity  would 
be  preserved  at  about  the  normal  standard,  but  to  an  experienced 
observer  it  would  be  deficient  in  the  proper  odor,  and  the  sweet  and 
rather  pleasant  taste.  In  view  of  its  frequent  use  as  a  mild  diaphoretic 
and  sedative,  especially  for  cliildren,  its  aclmixture  with  alcohol  ls  highly 
injurious  and  criminal. 

A  process  for  the  preparation  of  this  important  remedy  on  a  scale 
adapted  to  ordinary  pharmacists  is  given  in  the  Amer.  Jour,  Pharm., 
vol.  xxviii.,  p.  289. 

Uses. — Spirit  of  nitrous  ether  is  very  extensively  used  as  a  mild 
refrigerant  and  diaphoretic ;  in  the  febrile  complaints,  it  is  much  com- 
bined with  antimonial  wine,  citrate  of  potassium,  etc. ;  as  a  diuretic  it  b 
used  in  connection  with  the  preparations  of  digitalis  and  stiuill. 

Its  doee  is  from  10  drops  for  a  child  to  2  fluidrachms  for  an  adult. 

This  prepEu:ation  has  been  recommended  as  the  menstruum  for  the 

{reparation  of  a  number  of  tinctures  callal  ethereal  tinctures  by  Dr. 
.  P.  Mettauer,  the  formulas  for  whicli  are  given  iu  the  appropriate 
place. 
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Mdhylic  Alcohol  and  Dcrtvaln-eg. 


DescripUon,  etc 


CH,HO 
Bichloride  of  me- 
thyl, CHjCI, 

Formic  acid,  Po~ 
HCHO, 

Formic  ether.  For- 
mo-ethv  lie  ether 
H,C,0,0,CJJi 

Chloroform.  Ter- 
chlorideof  for- 
myl,  CHCl, 


Iodoform.  Teii- 
odide  of  formrl, 
CHI, 

Bromoform.  Ter- 
bromide  of  for- 
mal, CHBr, 


diatillMion  of  wood. 

From  gaseous  chloride  of 
metKyI  and  chlorine  ex- 
posed Co  sunliglit. 

In  anta;  hj  dlBtilling  1  p. 
aiarch,  4  p.  MnO^,  and  4 
p.  water.    H^,. 

By  distilling  8  partn  dry 
NaCHOp  7  alcohol,  and 
llpart«II^O,. 

By  distilling  methylic  or 
ethylic  alcohol  with  hy- 
pocblorita  of  colcuum. 


By  pasaitig  dry  chlorine 
gas  through  anhydrous 
alcohol  BO  long  as  it  is 


By  dissolving  5  p,  KbCOj 
and  6  p.  I  in  12  p.  irater, 
and  heating  6  p.  alcohol 
until  decolorized. 

By  action  of  bromine  on 
a  solution  of  potasaa  in 
wood  spirit.. 


Besembles  coratnon  alcohol  in  mo«t 
physical  propertiea ;  sp.  gr.  .79 ;  boil- 
ing point  142°. 

Colorless  liquid ;  odor  like  chlorofonn ; 
sp.gr.  1.344;  boiling  point  142°. 

Colorless  liquid ;  odor  penetrating  acid ; 
caustic;  reduces  the  oxides  of  the 
noble  metals. 

Colorless  aromatic  liquid ;  sp.  gr.  Mo ; 
boiling  point  130° ;  pretty  soluble  in 
water,  readily  in  alcohol  and  ether. 

Colorless  volatile  liquid ;  odor  and  taste 
ethereal  sweet;  sp.gr.  1.43;  boiling 
point  144°;  the  vapors  not  inflam- 
mable :  bums  with  a  wick  ;  not  acted 
on  by  H^,;  boiling  KHO  decom- 
50^  it  into  fcCHO,  and  KCl. 

It  IS  in  colorless  crystals  solid  nnaeied 
on  by  H^0„  but  decomposed  by  alka- 
lies; fuBCB  at  100.8°,  boils  at  239°: 
soluble  in  alcohol,  water,  ether,  and 
oils.  Its  aqueous  solution  should  be 
neutral. 

Lemon-yellow  cryBtals;  odor  taflron- 
like ;  taste  sweetish  aromatic ;  insol- 
uble in  water,  soluble  in  alcohol  and 
ether;  volatile. 

ColorlcMS liquid ;  boilingBtl50°tol52°; 
congeals  at  30° ;  sp.  gr.  2.9. 


Medicinal  Pkeparations  op  the  Geoup  of  Methyl. 

^nrUta  formieic     Distil  2  parts  from  1  part  ants,  2  parts  alcohol,  and  1  part  water. 

Its  activity  depends  chiefly  on  the  formic  acid ;  now  little  used  in  rheumatism,  gout, 

neuralgia,  etc,  externally  as  a  rubefacient.     Dose,  gtt.  40  to  SO. 
Chloroformum.     (As  above.)     Used  internally  and  externally;   as  an  anesthetic  in 

quantities  of  f.^  to  i^.     Dose,  gtt.  10  to  60. 
Spiritns  ehloroformi  (commonly  chloric  ether).     Alcoholic  solution  of  chloroform, 

ailapted  to  dilution.     Dose,  fjj. 
lodofomvam,    (As  above.)    Antiseptic  and  anti miasmatic ;  produces  the  effects  of  iodine 

without  irritation ;  used  for  inhalation  in  lung  diseases,  and  externally  in  euppuai* 

tories  sad  ointments.     Dose,  gr.  1  to  7. 

Chloroformum  Purificaium,   U.  8,  P.     (Purified  Chloroform, 

CHCIs  =119.2.) 

Commercial  chloroform,  two  hundred  parts    ....        21X) 

Sulphuric  acid,  forty  parts 40 

Carbonate  of  aoditim,  ten  parts 10 

Lime,  in  coarse  powder,  one  part 1 

Alcohol,  two  parts 2 

Water,  twenty  parts 20 

Add  the  acid  to  the  chloroform  and  shake  them  together,  occasionally, 
duFine  24  hours.  Separate  tlte  lighter  liquid  and  add  to  itthecarboiiate 
of  sodium  previously  dissolved  iu  the  water.     Agitate  the  mixture  thor- 
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oaghlv  for  half  an  hour  and  set  it  aside;  then  separate  the  chloroform 
from  the  supernatant  layer,  mix  it  with  the  alcohol,  transfer  it  to  a  dry 
retort,  add  the  lime,  and,  taking  care  that  the  temperature  in  the  retort 
does  not  riae  above  67.2°  C.  (153°  F.),  distill,  by  means  of  a  water-bath, 
into  a  well-cooled  receiver,  until  the  residue  in  the  ret(«i  is  reduced  to 
2  ^rts. 

Keep  the  product  iu  glase-stoppered  bottles,  in  a  dark  place. 

A  heavy,  clear,  colorless,  diffusive  liquid  of  a  characteristic,  pleasant, 
ethereal  odor,  a  burning,  sweet  ta^te,  and  a  neutral  reaction.  Soluble  in 
about  200  paxts  of  water,  and,  in  all  proportions,  in  alcohol  or  ether; 
also  in  benzol,  benzin,  fixed  or  volatile  oils.  Sp.  gr.  1.485-1.490  at 
15°  C.  (59°  F.).  It  boilsat  60°  to  61°  C.  (140°  to  142°  F.),  eorrespond- 
iDg  to  Hie  presence  of  J  to  1  per  cent  of  alcohol. 

If  5  ce,  of  purified  chloroform  be  thoroughly  ^tated  with  10  c.c. 
of  distilled  crater,  the  latter,  when  separated,  should  not  affect  bine  litmus 
p^>er  (absence  of  acids),  nor  test-solution  of  nitrate  of  silver  (chloride), 
nor  testrflolution  of  iodide  of  potassium  (free  chlorine).  If  a  portion  be 
digested,  warm,  with  solntion  of  potassa,  the  latter  should  not  beoome 
dark  colored  (absence  of  aldehyde).  On  shaking  10  o.c.  of  the  chloro- 
form with  5  CO.  of  sulphuric  acid,  in  a  glass-stoppered  bottle,  and  allow- 
ing them  to  remain  in  contact  for  24  hours,  no  color  should  be  imparted 
to  ^ther  liquid.  If  a  few  c.c  be  permitted  to  evaporate  from  blotting 
paper,  no  foreign  odor  should  be  perceptible  after  the  odor  of  chloroform 
ceases  to  be  rec<^ized. 


Oiloroformitvi  Venaie,  U.  S.  P.     {(hmmercud  Qihroform.) 

A  liquid  containing  at  least  98  per  cent,  of  chloroform. 

Commercial  chloroform  has  nearly  the  same  sensible  properties  as 
purified  chloroform  (see  Chlarofotinum  Purijicatum),  Its  sp.  gr.  should 
not  be  lower  than  1,470. 

If  1  c.c.  be  ^itated  with  20  c.c.  of  distilled  water,  the  latter,  when 
separated,  should  not  render  test-solution  of  nitrate  of  silver  more  than 
slightly  turbid  (limit  of  foreign  chlorine  compounds).  When  shaken 
with  an  equal  volume  of  sulphuric  acid,  the  subsiding,  acid  layer  should 
not  become  quite  black  within  24  hours.  A  portion  evaporated  should 
leave  no  fix«i  residue. 

The  two  preceding  preparations  are  officinal  in  our  Pharmacopceia 
^-one  directed  to  be  obtained  from  the  manufacturing  chemist,  while 
for  the  other  a  formula  is  given  to  direct  the  pharmacist  in  preparing 
an  article  that  is  suitable  for  the  most  delicate  purposes  of  medicine. 
The  commercial  chloroform,  while  it  may  be  used  as  a  solvent  in  ex- 
tracting certain  principles,  and  the  solution  of  resins,  or  preparation  of 
linimentt^,  should  never  be  used  for  the  purposes  of  auEesthesia  or  inter- 
nal administration. 

The  process  of  purification  is  based  on  the  power  of  sulphuric  acid 
for  destroying  many  of  the  impurities  of  the  commercial  article,  the 
removal  of  the  acid  by  saturating  it  mth  carbonate  of  sodium,  drawing 
it  off  from  the  solution  of  carbonate  of  sodium,  the  addition  of  alcohol, 
and  finally  distilling  in  a  dry  retort  from  lime  in  coarse  powder. 
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The  addition  of  alcohol  to  it  is  in  a<wordance  with  the  recommenda- 
tioa  of  Dr.  Squibb  and  confirmed  by  Prof.  J.  M.  Maisch,  who  showed 
conclusively,  by  a  series  of  experiments  detailed  in  the  fortieth  volume 
of  the  Amer,  Jour,  of  PkaTmacy,  that  a  perfectly  pure  chloroform  was 
prone  to  decompose  under  the  influeoce  of  air  and  light,  while  that 
which  has  been  reduced  to  1.484  by  the  addition  of  alcohol  will  remain 
unchanged  under  all  the  usual  exposure  incident  to  its  use  in  a  properly 
conducted  pharmacy .- 

Hager  aimounoes  the  following  conclusions  from  his  experiments  on 
chloroform :  1st.  Chloroform  does  not  decompose  by  action  of  solar 
rays  only.  2d.  Kapid  decomposition  takes  place  under  the  combined 
action  of  air  and  solar  rays ;  and  hydrochloric  acid,  carbonylchloride, 
formic,  and  traces  of  oxalic  acid  result,  and  in  some  cases  free  chlorine. 
3d.  If  the  air  has  access  to  chloroform  even  in  the  dark,  decomposition 
ensues.  4th.  An  admixture  of  from  .75  to  1  per  c«nt.  of  alcohol  suf- 
fices to  preserve  it  and  prevent  decomposition.  5th.  Commercial  chlo- 
roform contains,  besides  chloroform,  other  chlorinated  compounds,  which 
are  separated  with  difficulty.  (For  further  remarks,  see  Proc.  Amer. 
Pharm.  Agsoc,  for  1870,  pp.  243,  244.) 

Chloroform  was  first  prepared,  under  the  name  of  "  Chloric  Ether," 
in  1831,  by  Samuel  Guthrie,  of  Sackett's  Harbor,  New  York.  A 
medicine  of  American  origin,  it  has  become  known  and  extensively 
used  in  all  parts  of  the  civilized  world. 

One  of  the  chief  uses  of  chloroform  in  medicine,  as  firet  announced 
by  Prof,  Simpson,  of  Edinburgh,  is  for  the  purpose  of  producing  an 
aoGesthetic  or  Denumbing  effect  during  sui^cal  o))erations  and  parturi- 
tion. This  efiect  is  produced  by  the  inhalation  of  its  vapor,  which  ap- 
pears to  be  absorbed  by  the  blood,  and,  by  acting  on  the  nervous  centres, 
to  suspend  their  functions.  One  of  the  chief  causes  of  the  fatal  effects 
of  chloroform  given  by  inhalation  has  been  its  occasional  imperfect 
quality,  as  found  in  commerce.  Though  tlie  increase  of  its  use  of  latter 
years  is  well  known,  the  number  of  deaths  reported  has  been  greatly 
diminished,  and  the  explanation  is  undoubt«dly  found  in  the  improved 
quality  of  the  article  of  commerce,  as  well  as  in  the  greater  care  and 
judgment  with  which  it  is  now  administered. 

The  indiscriminate  sale  of  chloroform  should  here  be  noted  as  a 
wrong  which  no  careful  and  conscientious  apothecary  should  be  guilty 
of.  Like  all  potent  remedies,  the  same  precautions  and  restrictions 
upon  its  sale  should  be  insisted  upon. 

The  quantity  necessary  to  be  inhaled  varies  in  different  individuals, 
though  perhaps  the  most  usual  dose  by  the  lungs  is  of  chloroform  fey 
to  fSiij — of  rther  f5ss  to  f^ij-  It  is  also  given  by  the  stomach.  Dose, 
20  to  60  drops ;  and  is  used  externally  in  anodyne  liniments. 

It  U  recommended  as  a  remedy  against  sea-sickness;  in  doses  of  from 
5  to  10  drops,  given  in  a  little  syrup  or  «^ac,  it  alleviates  the  nausea 
and  resuscitates  the  patientfrom  hisextreme  prostration.  I  have  tried  this, 
as  I  confidently  believe,  with  advantage,  though  not  with  complete  relief. 

It  is  a  powerful  solvent  of  camphor,  caoutchouc,  gutta-percha,  wax, 
resins,  iodine,  and  of  the  vegetable  alkalies  and  neutral  cr^'Stalline  prin- 
ciples generally.     Its  property  of  dissolving  camphor  in  so  large  pro- 
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portdoD  adapts  it  as  a  vehicle  for  that  medicine,  especially  for  tx)picat 
applicatioiifi. 

For  spiritus  chloroformi,  see  under  head  of  SjnritKS. 

For  liquor  gutta-percha,  see  head  of  Liquoree. 

Chloral.     {CfUoral.     C,HCIjO.H,0  =  165.2.)     (Hydrate  of  Chloral.) 

Chloral  should  be  preserved  in  glass-stoppered  bottles,  in  a  eool  and 
dark  place. 

Separate,  rhomboidal,  colorless  and  transparent  crystals,  slowly  evai>- 
orating  when  exposed  to  tlie  air,  having  an  aromatic,  penetrating,  and 
slightly  acrid  odor,  a  bitterish,  caustic  taste,  and  a  neutral  reaction. 
Freely  soluble  in  water,  alcohol,  or  ether ;  also  soluble  in  4  parts  of 
chloroform,  in  glycerin,  benzol,  benziii,  disuiphide  of  carbon,  and  in 
fixed  or  volatile  oils.  It  liquefies  when  mixed  with  carbolic  acid  or 
with  camphor.  Its  aqueous  solution  soon  acquires  an  acid  reaction,  but 
its  alcoholic  solution  remains  neutral.  At  about  58°  C.  (136°  F.)  it 
melts  to  a  clear  liquid  of  sp.  gr.  1.575,  which  solidifies  to  a  ci^'stalline 
mass  at  a  temperature  between  35°  and  50°  C.  (95°  and  122°  F.).  At 
about  78°  C.  (172°  F.)  it  b^ns  to  yield  vapors  of  water  and  of  an- 
hydrous chloral,  and  it  boib  at  9b°  C.  (203°  F.).  When  dissolved  in 
water  and  treated,  while  hot,  with  solution  of  potassa  or  of  soda,  or 
with  water  of  ammonia,  a  vaporous,  milky  mixture  of  chloroform  is 
obtained,  with  a  formate  in  solution.  If  the  addition  of  the  water  of 
ammonia  be  made  iu  a  test-tube,  after  adding  a  few  drops  of  test-solu- 
tion of  nitrate  of  silver,  a  silver  mirror  will  be  obtained  upon  the  glass. 
An  aqueous  solution,  treated  with  test-solution  of  sulphide  of  ammo- 
nium, gives  a  reddish-brown  precipitate. 

Chloral  should  be  dry,  and  gjiould  not  readily  attract  moisture  in 
ordinarily  dry  air;  when  dissolved  in  diluted  alcohol  it  should  not 
redden  blue  litmus  paper  (absence  of  acids),  nor  be  precipitated  upon 
addition  of  a  few  drops  of  nitric  acid,  and  of  test-solution  of  nitrate  of 
silver  (absence  of  hydrochloric  acid).  Warmed  iu  contact  with  an  equal 
volume  of  sulphuric  acid,  it  liquefies,  but  should  not  blacken;  and, 
when  vaporized  by  heat,  no  residue  should  remain.  It  should  not  dis- 
solve in  lees  than  4  times  its  weight  of  chloroform  at  15°  C.  (59°  F,), 
(difference  from  alcoholate).  A  portion,  in  a  test-tube,  containing  a 
fragment  of  broken  glass,  held  in  water  nearly  boiling,  should  l>i>il  at 
about  97*  C.  (206.6°  F.),  (differenre  from  alcoholate  which  boils  at 
115°  C.  (239°  F.),  and  evidence  of  due  hydration).  If  1  gm.  be  dis- 
solved in  2  ac  of  distilled  water,  the  solution  warmed,  and  about  8 
c.c.  (or  a  slight  excess)  of  solution  of  potaeaa  added,  the  mixture  filtered 
clear  through  wet  filter  paper,  and  the  filtrate  treated  with  test-solution 
of  iodine  until  it  is  yellowish,  no  yellow,  ci%-,stalline  precipitate  (iodo- 
form) should  appear,  even  after  standing  half  an  hour  (absence  of  alco- 
holate of  chloral). 

This  was  a  new  officinal  in  the  list  of  the  Pharmacopreia,  1870,  and, 
although  discovered  in  1832,  wa.s  not  introduced  into  medical  practice  till 
Dr.  Leibreich,  of  Berlin,  in  1869,  calletl  the  attention  of  tJie  medical 
profession  to  its  powers  as  a  hypnotic. 
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The  reactions  which  reimlt  in  the  formation  of  chloral  are  thought  to 
De  as  follows:  Aidehyd  and  hydrtichloric  acid  are  firSt  formed,  and  these, 
nrith  some  of  the  alcohol,  yield  monoc'hlorinated  ether,  ^  vVpi  r O, 
nrhich  on  further  additions  of  chlorine  gives  tetrachlorioatea  ether, 
^"Hf^  > O2,  and  this  with  water  fumishe:;  chloral,  some  alcohol,  and 
iome  hydrochloric  acid.  The  action  of  chloral  hydrate  geaerally  ia 
lupposed  to  depend  upon  ita  decomposition  by  contact  with  the  alkalies 
in  tne  ^stem,  developing  chloroform  in  its  purity  and  in  a  manner  pe- 
culiarly adapted  for  its  best  medical  effect.  The  dose  is  from  10  to  50 
rrains ;  the  medicine  is  given  in  solution,  with  a  little  syrup  added  at 
Jie  time  of  takii^  it,  (For  interesting  papers  on  tius  subject,  eeeP/-oo. 
Amer,  Phar.  Assoc.,  vol.  xix.,  pp.  245,  543.) 

lodoformum,  U.  S.  P.     (Iodoform.     CHI,  =  392.8.) 

Iodoform  should  be  kept  in  well-stopped  bottles,  in  a  oool  place. 

Small,  lemon-yellow,  lustrous  crystals  of  the  hexagonal  system,  having 
I  saffron-like  and  almost  insuppressible  odor,  and  an  unpleasant,  slightly 
iweetish,  iodine-iike  taste,  Xot  perceptibly  soluble  in  water,  to  whim 
t  imparts  a  slight  odor  and  taste ;  soluble  in  80  jHU-ts  of  alcohol  at 
15°C.  (59°  F.),in  12  parts  of  boiling  alcohol,  in  5.2  parts  of  etJier,and 
n  chloroform,  benzol,  benzin,  disulphide  of  carbon,  fixed  or  volatile 
>il8.  Its  solutions  have  a  neutral  reaction.  Sp.gr.  2.000,  It  sublimes 
ilightly  at  ordinary  temperatures,  and  distils  slowly  witt  water ;  at  about 
115°  C.  (239°  F.)  it  melts  to  a  brown  liquid,  and  at  a  higher  temperature 
nelds  vapors  containing  iodine  and  carlx)naceoua  matter.  If  iodoform 
le  digested  with  an  alcoholic  solution  of  potassa,  the  mixture,  when  acidu- 
Ated  with  diluted  nitric  acid,  will  give  a  blue  color  with  gelatinized  starch. 

Distilled  water  shaken  with  iodoform  should  not  cliange  the  color  of 
ilue  litmus  paper,  and  when  filtered,  should  give  no  precipitate  with 
estr^olution  of  nitrate  of  silver  (absence  of  iodide).  Upon  full  ochq- 
lustion,  iodoform  should  leave  no  residue. 

This  preparation  may  be  made  by  mixing  2  parts  of  carbonate  of 
»tassium,  2  of  iodine,  1  of  alcohol,  and  5  of  water,  heating  till  color- 
less, and  then  pouring  off  into  a  suitable  vessel  to  deposit;  it  is  then 
JiOTOughly  washed  and  dried.  It  is  in  lemon-yellow  plates,  of  a  peculiar 
ind  very  persistent  odor ;  it  is  sparingly  soluble  in  water,  more  so  in 
dcohol,  ether,  and  oils. 

It  has  been  recommended  in  those  cases  where  iodine  is  indicated, 
Dut  b  free  from  the  irritating  action  that  characterizes  the  iodine  salts ; 
he  usual  dose  is  from  1  to  3  grains  3  times  a  day,  given  in  pilular  forms. 

It  must  be  used  with  caution  as  there  are  several  cases  recorded  where 
terious  injury  seems  to  have  been  caused  by  its  prolonged  use.  It  has 
[)een  employed  in  cases  of  hemorrhoids  with  great  advantage,  iu  form 
)f  suppositories  of  2  or  3  grains,  and  in  form  of  ointment  5ss  to  .5j,  the 
odoform  having  been  rubbed  to  afine  powder  with  ether  and  then  incorpo- 
rated with  the  ^nzoated  lard.  To  cover  the  odor,  10  drops  of  oil  of  ver- 
bena may  be  added,  which  is  the  best  substance  yet  tried  for  t2ie  purpose. 
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Bromal  Hydrate. 
A  series  of  trials  of  bromofomi  were  made  in  the  Berlin  Pathologi- 
cal lustitiite  uiitler  the  direction  of  Leibreich ;  according  to  the  obser- 
vations bromal  hydrate  undei^oes  the  same  change  tJiat  chloral  does,  bro- 
moform  being  formed  by  the  action  of  the  alkalies  in  the  blood ;  the 
method  adopted  was  to  give  14  gruns  soda  biscuit  in  the  morning  and 
-  mid-day,  ana  at  night  2  to  6  grains  of  bromal  hydrate. 

Bi-omofarm. 
Dr.  Robertson  has  osed  this  remedy  and  found  the  efTects  similar  to 
those  produced  by  chloroform ;  the  dose  is  not  stated. 

Deritatives  of  ButyUc  Alcohol. 


DescrlptlOD,  t 


By  fermenting  milk  mgar 
with  nld  cheese  at  S?P 
uid  ndding  CaCQ,. 

From  2  parts  But.  add ;  2 
parts  alcohol  and  1 
part  H^,  at  175" ;  or 
by  distilling  CaO,  Hut. 
acid  H^4,  and  alcohol. 


ColorlesH  liquid ;  odor  more  pleasant 
than  fusel  oil;  soluble  in  10  ^lia 

water;  fusing  with  KHO  yields 
Butvrie  acid. 

Colorless  liquid ;  odor  of  rancid  but- 
ter; tip,  gr.  .96;  boiling  point  328°; 
soluble  in  water,  alcohol,  and  ether. 

ColorlesH  liquid ;  odor  of  pineapples; 
sp.  gr.  .904  ;  boiling  point  239'';  mil- 
uole  in  alcohol  and  ether  in  all 
proportions,  little  in  water. 


Derivatives  of  Amylie  Alcohol. 


Description,  etc. 


Amvlo-Talerianic 

eilier, 

C,H„CiHA 
Amylo-acetio 

CiH,|c,H,Oj 


By  distilling  amylic  alco- 
hol with  nitric  acid  Mid 
oapper  tamings. 

In  valerisn;  bv  distilling 
10  parts  K,CrO,.CrO^ 
15  pnHs  H^SO^  and  2 
parts  fusel  oil. 


The  oil  floatingoQ  the  dis- 
tillate in  preparing  Val. 

Bv  distillins  2  parts  K Ac, 
'l  part  H^«,  and  1 
part  fupel  oil,  and  recti- 
fying over  lime. 


Colorless  liquid ;  odor  penetrating,  ex- 
citing to  coughing;  laate  burning; 
»p.  gr.  .818;  boiling  point  270*; 
crystallizes  at  — 4°  F. ;  inflamma- 
ble; soluble  in  alcohol  and  ether  in 
oil  proportions,  little  in  water. 

Yellowish  liquid ;  sp.  gr.  .877 ;  boiling 
at  08°  C. ;  spicy  odor,  fruity  taste; 
soluble  in  alcohol  and  ether;  insol- 
uble in  water. 

Colorless  oily  liquid  ;  odor  of  valerian 
and  old  cheese ;  taste  burning,  acid ; 
sp.  gr.  .937  ;  Ixiilina  point  347°;  in- 
flammable ;  soluble  in  30  parts  water, 
in  all  proportions  in  alcokot  and 
ether ;  dissolres  camphor  and  some 


ColorlsM  liquid;   odor  of  pears;  S| 

gr.   .857;   boiling  point  272°;    d 
composed  by  KHO- 
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Buli/ric  Acid.     But  =  HC,H,Oj. 

As  obtaiDed  hj  the  sapoDiflcatioD  of  butter,  some  difficulties  are  pre- 
sented in  freeing  it  of  caprj'lic,  caprinic,  and  vaccinic  acids ;  it  is  ther^ 
fore  best  to  prepare  it  artificially  by  butyric  fermentation,  for  which 
purpose  100  parts  of  starch  sugar  or  cane  or  milk  sugar  are  dissolved 
in  water,  and  set  aside  in  a  warm  place,  with  10  parts  of  old  cheese; 
or  a  mixture  of  100  parts  of  sugar,  150  parts  milk,  and  60  parte  of 
powdered  chalk,  is  allowed  to  ferment  in  a  warm  place ;  if  dilated  with 
water,  fermentation  takes  place  readily.  After  the  cessation  of  the 
evolution  of  gas,  the  liquid,  on  evaporation,  furnishes  but}'rate  of  cal- 
cium, 10  parts  of  which  are  to  be  dissolved  in  40  parts  of  water,  and 
distilled  with  3  or  4  parts  of  muriatic  acid  ;  from  the  distillate  the  acid 
is  separated  by  saturating  it  with  chloride  of  calcium,  the  oily  liquid  ie 
rectified,  and  that  portion  coming  over  at  327°  is  preserved  as  pure  con- 
centrated butyric  acid. 

Alcohol  Amylimm.     (FuseJ  Oil  =^  C,H„HO.) 

To  obtain  this  in  a  state  of  purity  from  the  ordinarj-  grain  fusel  oil, 
which  may  be  obtained  at  distilleries,  the  crude  fusel  oil  is  agitated  with 
an  equal  bulk  of  solution  of  table  salt,  the  water  removed,  and  the  oil 
distilled  with  about  its  own  weight  of  water ;  the  potato  fusel  oil  distils 
with  the  vai)ors  of  water,  and  the  receiver  coutaius  water  holding  the 
last  traces  of  alcohol  in  solution,  upon  which  the  amylic  alcohol  floats. 

Ail  oily,  nearly  colorless  liquid,  having  a  strong,  offensive  odor,  and 
acrid,  burning  taste.  Its  specific  gravity  is  0.818,  and  its  boiling  point 
between  268°  and  272°.  It  is  sparingly  soluble  in  water,  but  unites  in 
all  proportions  with  alcohol  and  ether.  It  does  not  take  fire  by  contact 
with  flame,  and,  when  dropped  on  paper,  does  not  leave  a  permanent 
grea.'Hy  stain. 

The  inhalation  of  its  vapor  and  its  internal  administration  are  poison- 
ous, producing  coughing,  nausea,  vomiting,  vertigo,  fainting,  prostration 
of  the  lower  extremities,  convulsions,  asphyxia,  and  death.  Ammouia 
has  been  recommended  to  counteract  these  deleterious  effects. 

It  is  not  used  in  medicine,  except  rarely  as  au  external  irritant  in 
rheumatic  and  other  painful  aflections;  but  has  attained  considerable 
importance  in  the  arts,  chiefly  for  the  artificial  production  of  perfumes 
and  fruit  essences,  and  for  the  preparation  of  valerianic  acid  by  the  use 
of  oxidizing  agents. 

Amyf  Nitrie,  U.  8.  P.     {Nitrite  of  Amyl.     CbH„NO,  =  117.) 

Nitrite  of  amyl  should  be  preser\'ed  in  small  glass-stoppered  vials,  in 
a  cool  and  dark  place. 

Nitrite  of  amyl  b  made,  according  to  Prof.  Maisch's  process,  bv 
mixing  in  a  capacious  retort  an  equal  bulk  of  amylic  alcohol,  purified, 
and  nitric  acid,  apphnng  a  moderate  and  gradually  increasing  heat  until 
the  mixture  approaches  the  boiling  point,  when  the  fire  is  removed  and 
the  reaction  allowed  to  proceed;  this  substance  has  been  tried  as  an 


;vGoo»^lc 


ARTIFICIAL    FRUIT    ESSENCES.  ill 

aneesthetic,  and  is  very  powerful  in  ite  action ;  it  stimuktes  the  heait 
more  powerfolly  than  any  other  remedy. 

A  clear,  pale-yellowish  liquid,  of  an  ethereal,  fruity  odor,  an  aromatic 
taste,  and  a  neutral  or  slightly  acid  reaction.  When  freely  exposed  to 
the  air  it  decomposes,  leaving  a  lai^  residue  of  amyl  alcohol.  It  is 
insoluble  in  water,  but  soluble,  in  all  proportions,  in  alcohol,  ether, 
chloroform,  benzol,  and  benzin.  Its  specific  gravity  ia  0.872  to  0.874, 
and  it  boils  at  about  96°  C,  (205°  F.),  giving  an  orange-colored  vapor. 
It  bums  with  a  fawn-oolored  flame.  Warmed  with  excess  of  solution 
of  potassa  it  gives  the  odor  of  amyl  alcohol.  If  this  aikaliue  mixture 
be  treated  with  a  little  test-solution  of  iodide  of  potassium,  and  then 
with  acetic  acid  to  an  acid  reaction,  there  is  an  immediate  separation  of 
iodine,  and  on  the  addition  of  gelatinized  starch  a  deep-blue  color  appeals 
(distinction  from  nitrate).  It  should  remain  transparent,  or  nearly  so, 
when  exposed  to  the  temperature  of  melting  ice  (absence  of  water). 

On  shaking  10  c,c.  of  nitrite  of  amyl  with  2  e.c.  of  a  mixture  of  1 
part  of  water  of  ammonia  and  9  parts  of  water,  the  liquid  should  not 
redden  blue  litmus  paper  (limit  of  free  acid). 

Artljm(d  Fruit  Eeemcet. 

The  artificial  fruit  essences  now  so  largely  employed  for  making 
artificial  fruit  syrups,  and  as  flavors  for  culinary  purposea  and  coufec- 
tionerj-,  belong  to  this  class  of  ethers ;  they  are  solutions  of  compounds 
of  organic  acids  with  ordinary  ether  and  amylic  ether,  in  deodorized 
alcohol.  But  little  practical  information  has  been  published  with  refer- 
ence to  their  preparation,  the  manufacturers  keeping  their  processes 
secret,  in  consequence  of  which  the  quality  of  the  essences,  as  they  occur 
in  commerce,  varies  exceedingly. 

The  following  processes  for  some  of  the  most  prominent  of  these 
essences,  in  connection  with  the  foregoing  syllabi,  will  be  found  to  facili- 
tate their  preparation,  which,  to  be  successful,  must  be  conducted  with 
care  and  with  close  attention  to  the  results  of  experience. 

Jargonelle  pear  eaaence  is  an  alcoholic  solution  of  amylo-acetic  ether, 
as  given  in  the  syllabus,  in  proportions  indicated  by  convenience. 

BerganuA  pear  emienee  is  a  solution  of  .5  parts  of  amylo-acetic  ether, 
IJ  parts  of  acetic  ether,  in  from  100  to  120  parts  of  alcohol. 

Apple  od,  consists  of  an  alcoholic  solution  of  1  part  of  amylo-valeri- 
anic  ether  dissolved  in  6  or  8  parts  of  alcohol. 

Pineapple  essence  consists  of  1  part  of  butyric  ether  dissolved  in  8  or 
10  parts  of  alcohol ;  or  the  potassa  soap  of  butter  is  dissolved  in  alcohol, 
and  this  solution  distilled  with  an  excess  of  sulphuric  acid.  Prepared 
by  the  latter  process,  the  odor  is  somewhat  modified  by  the  presence  of 
capronic,  caprylic,  and  caprinic  ethers. 

BaiiaTia  easence  consists  of  a  mixture  of  amylo-acetic  ether  and  some 
butvric  ether  dissolved  in  alcohol.  A  more  perfect  imitation  is  that 
made  with  acetate  of  amyl  alone. 

Essence  of  raspberries  is  nsually  made  by  mixing  acetic  ether  with  an 
alcoholic  eseenoe  of  orris  root. 

^iTtce  EsseTice. — In  making  this  essence  pelargonic  acid  has  to  be 
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prepared  as  a  first  step.  This  acid  h  contained  in  the  oil  of  pelai^nium 
ruseuiD,  from  which  it  may  be  obtained  by  combining  it  with  ]>otas!^ ; 
but  it  is  more  advantageomly  made  from  oil  of  rue,  by  heating  it  in  a 
retort  with  nitric  acid  pre™asly  diluted  with  an  equal  measure  of 
water,  removing  from  the  fire  as  soon  as  the  reaction  commences,  after- 
wards boiling  with  cohobation  until  nitrous  acid  vapors  cease  to  be 
evolved ;  the  oily  acid  is  then  removed,  washed  with  water,  combined 
with  potassa,  and  a  neutral  strong-smelling  oil  separated,  after  which 
the  solution  of  pelai^nate  of  potassium  is  decomposed  by  sulphiuic 
acid. 

Pelargonic  acid  is  now  sufficiently  pure  for  the  preparation  of  the 
ether ;  it  still  contains  a  resinous  substance,  from  which  it  may  be  puri- 
fied by  rectification,  combining  with  caustic  baryta,  and  decomposing 
the  crystallized  salt  mth  diluted  sulphuric  acid.  Pelargouic  acid,  by 
a  continued  digestion  wth  alcohol,  is  converted  into  pelai^nic  etlier, 
which  is  obtained  purer  and  in  a  shorter  time  by  saturating  an  alcoholic 
solution  of  pelai^nic  acid  with  muriatic  acid  gas,  washing  the  separated 
ether  with  wat«r,  and  drj'ing  it  over  chloride  of  calcium.  If  the  pure 
«ther  is  sought,  this  may  be  rectified;  it  consists  of  C^H^C^HjjOj. 

The  pelargonic,  also  called  aenanfhic  ether,  dissolved  in  alcohol,  con- 
stitutes the  essence  of  quince.  An  impure  pelargonic  ether  is  said  to  be 
used  in  England  for  imparting  to  potato  spirit  the  flavor  of  whiskey. 

Fii^el  oU  of  wine  was  suppceed  to  be  (Enanfhic  etheTyOaiX  has  been  fre- 
quently confounded  with  pelargonic  ether.  According  to  late  investiga- 
tions of  Fischer,  it  is  a  mixture  of  capr>-lic  and  oSier  allied  ethers. 
Probably,  however,  the  fusel  oil  contained  in  the  different  wines  varies 
in  the  kinds  and  proportions  of  the  ethers.  This  fusel  oil  is  the  cause 
of  the  persistent  smell  of  all  or  most  wines,  and  is  quite  dLstinct  from 
their  boumiA,  which  in  some  wines  is  wanting  altogether.  It  is  obtained 
by  careful  dbtillation  of  the  ferment  of  wines  mixed  with  half  its  meas- 
ure of  water,  a  little  oenanthic  acid  may  be  removed  by  agitation  of  the 
distillate  with  some  carbonate  of  sodium,  the  liquid  b  then  heated,  the 
etiier  rises  to  the  surface,  and  is  obtain«J  free  of  water  by  standing  over 
chloride  of  calcium. 

The  bouquet  of  wines,  which  is  formed  after  fermentation,  is  probably 
due  to  the  presence  of  acetic,  butj'ric,  \Tilerianic,  and  other  ethers ;  but 
our  knowledge  of  its  true  chemical  nature  is  verj'  limited. 

Most  alcoholic  liquors  are  subject  to  adulteration  and  sophistication, 
for  which  purposes  some  of  the  artificial  ethers  are  used,  usually  tc^ether 
with  sweet  spirits  or  alcohol  freed  from  fusel  oil.  Thus  formic  ether 
is  used  to  impart  to  alcohol  the  flavor  of  arrack,  and  constitutes  tlie 
chief  ingredient  in  what  is  called  essence  oj  arrack  ;  and  but\"ric,  vale- 
rianic, and  capr}'lic  ethers  enter  into  the  composition  of  the  so-called 
essence  of  rum. 
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CHAPTER    V. 

FIXED  OILS  AND  FA  TS. 


THE  fixed  oils  and  fats  form  so  oatural  a  group  that  they  may  be 
conveniently  claaeed  together,  though  derived  respectively  from 
aninml  and  v^tahle  kingdoms. 

They  resemble  the  preceding  groups  of  ternary  organic  principles  in 
being  nutritious  in  the  sense  in  M'hich  that  term  ajiplies  to  non-nitro- 
genized  principles.  The  very  lai^  proportion  of  carbon  they  contain 
peculiarly  adapts  them  to  maintain,  by  combustion  in  the  lungs  and 
capillaries,  the  heat  required  in  the  various  processes  of  the  economy. 
In  medicine,  they  are  used  fur  this  in  connection  ^ith  certain  demulcent, 
alterative,  and  cathartic  properties,  pertaining  to  particular  individuals 
of  the  group.  They  constitute  the  chief  vehicles  for  medicines  to  be 
applied  externally,  whether  in  ointments  in  which  the  oil  is  usually  not 
decomposed,  or  in  liniments  and  plasters,  in  some  of  which  a  decomposi- 
tion of  the  oil  is  intentionally  effected.  The  fixed  oils  enter  largely  into 
the  food  of  auimab  and  of  the  human  race;  they  are  accumulated  par- 
ticularly in  the  fruit  and  seeds  of  plants,  and  exist,  associat«l  n-ith  other 
nutritive  materials,  in  the  straw  and  stalks  as  well  as  the  seed  of  the 
cereal  grasses. 

The  following  proportions  of  tixed  oils  have  been  ascertained  to  exist 
in  the  several  substances  named ;  In  Indian  com,  8.8  per  cent. ;  oats, 
6,9  ;  fine  wheat  flour,  1.4 ;  bran  from  wheat,  4.6 ;  rice,  0.25 ;  hay  and 
straw  from.  3  to  5  ;  olive  seeds,  64 ;  flaxseed,  22;  idmonds,  46  ;  walnuts, 
50 ;  cocoa-nut,  47 ;  yelk  of  eggs,  28  ;  cow's  milk,  3.13  per  cent. 

Aduiteraiions. — The  chief  adulterations  to  which  the  fixed  oils  are 
subject,  are  mixtures  of  the  finer  and  more  expensive  kinds  with  the 
cheaper.  These  may  be  detected  by  variations  of  tlie  specific  gravify 
from  the  normal  standard,  though  as  the  several  oils  only  vai^' from  .865 
to  .970  sp.  gr,,  this  means  of  detection  becomes  a  matter  of  considerable 
nicety.  It  nas  been  proposed  to  apply  this  test  at  the  temperature  of 
boiling  ivater,  but  we  have  too  little  data  to  make  this  generally  avail- 
able. The  specific  gravit}-  of  each  of  the  fixed  oils  mentioned  in  this 
work,  as  far  as  known,  is  given  in  the  syllabus  which  follows. 

The  odor  of  oils,  if  carefully  observed,  will  be  found  a  good  means 
of  detecting  their  adulterations,  especially  when  heat  is  applied,  A 
known  pure  sample,  being  obtained,  may  he  heated  in  a  spoon  and  com- 
pared with  a  quanti^  of  the  suspected  oil  similarly  heated. 

The  presence  of  fish  oil  in  the  vegetable  oils  is  detected  by  passing  a 
stream  of  chlorine  through  them.  The  pure  v^etable  oils  are  not 
tuaterially  altered,  but  a  mixture  of  the  two  turns  iferk-brown  or  black. 

On  adding  1  drop  of  concentrated  sulphuric  acid  to  about  10  drops 
of  a  fixed  oil,  coloration  b  produced,  var^-ing  with  the  different  oik ; 
fish  oils  turn  reddish  or  violet;  rape  seed  and  oil  of  black  mustard 
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greenish-blue;  olive  oil  yellowish,  then  greenish;  linseed  oil  dark-brown 
and  black. 

Solubility  in  alcohol  is  another  fact  which  is  useful  in  determining  the 
genuiDeDcss  of  oils.  Castor-oil  is  soluble  in  its  own  weight  of  alcohol 
of  ,820  sp,  gr.  Croton  oil  dissolves  in  the  same  proportion  in  alcohol 
of  .796  sp.  gr.  Olive  oil  is  nearly  insoluble.  Oil  of  almonds  dissolves 
in  25  parts  of  cold  and  6  parts  of  boiling  alcohol. 

The  boiling  point  of  fixed  oils  varies  from  600°  to  600°  F.,  so  that 
we  might  detect  the  admixture  of  the  volatile  oils,  hydrocarbons  from 
coal,  etc.,  by  raising  the  temperature  and  noticing  the  point  at  which 
ebullition  commences,  and  the  nature  of  the  distillate.  T^e  melting  and 
the  solidifying  points  of  solid  fate  are  liable  to  variation  in  the  case  of 
tiiose  yielding  glycerin  by  saponification.  If  allowed  to  cool  while  in  a 
melted  state,  their  temperature  afler  first  sinking  becomes  constant  for  a 
time,  and  then  exhibits  a  sudden  rise.  This  occurs  at  a  definite  point 
for  each  fat,  which  is  therefore  called  the  natural  point  of  solidification, 
although  the  fat  may  be  considered  at  a  time  in  a  state  of  superfusion. 
Other  fats  exhibit  only  one  point  of  solidification,  which  coincides  with 
tlie  melting  point. 

Oiernica/  History. — The  vegetable  and  animal  fats  are  mixtures  of 
diflerent  proximate  constituents,  each  of  which  consists  of  a  fatty  acid 
and  a  base,  analogous  in  behavior  to  the  ethers  treated  of  in  the  last 
chapter,  with  the  difference  that  it  requires  3  equivalents  of  acid  for 
saturation.  Separated  from  its  acid  it  combines  with  water  so  that  its 
alcohol  glycerin  is  obtained.  The  ether  which  exists  in  the  fats  has 
been  called  by  Berzelins  oxide  of  lipyle,  and  hsa  also  received  the  name 
of  oxide  of  glyceryle ;  glycerin  being  its  hydrated  oxide. 

When  a  fixed  oil  is  tr^t^  with  an  alkali,  the  latter  combines  with 
the  fatty  acids  and  forms  a  soap.  Soa{>9,  therefore,  are  salts,  the  acids 
of  which  are  derived  from  the  fixed  oils ;  if  the  base  is  an  ^kali  they 
are  soluble  in  water,  and  to  a  certain  extent  also  in  alcohol ;  the  soaps 
of  the  alkaline  earths  and  the  metallic  oxides  are  insoluble  in  both 
menstrua;  the  term  soap  is  for  this  reason  not  commonly  applied  to 
those  compounds,  and  the  Phamutcopceia  reo^nizea  one  of  them,  the 
lead  soap,  by  the  name  of  Empladnim  Phimbi. 

The  acids  which  are  present  in  the  natural  fats  are  mostly  homolt^us 
compounds  of  the  general  formula  CnH„Oj.  The  first  two  of  the  series, 
formic  acid,  CHjOj,  and  acetic  acid,  OjH,Oj,  are  thin  liquids,  readily 
soluble  in  water  and  alcohol;  the  next  two,  propionic,  CjHjOj,  and 
butyric  acid,  C,HgO„  are  oily  liquids,  soluble  in  water,  but  separated 
from  their  solutions  by  chloride  of  calcium,  and  boil  at  287°  and  314.6° 
respectively.  The  following  acids  of  the  series  are  oily  and  but  sparingly 
soluble  in  water : — 

Valerianic  acid,  QHioOr     In  v&lerian  root,  and  Ihe  fat  of  the  dolphin  ;  boils  at  347°. 
Capronic  ncid,  ('jH,/)j.     In  cow  buller,  and  cocna-nut  oil ;  boiU  M  388°. 
GDnanthylic  acid,  CtH,/),.     Formed  in  tlie  oxidation  of  castor  oil,  etc.,  beaide*  other 

producU ;  boiling  point  425°. 
Caprylic  acid,  C,E{mO^     In  cow  butter,  cocoa-nut  oil.  human  tat,  and  in  the  fusel  oil 

of  rve.  rice,  and  beet-root  spirit ;  boiling  point  ATt'". 
PelarKonic  acid,  C,H|,0,.     Id  pelai^nium  roaeum,and  by  the  oxidation  gfdl  of  rue; 

boiling  point  50U°. 
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All  the  above  liquid  acids  possess  a  strong  odor ;  some  of  them  having 
been  sufficiently  treated  of  in  the  last  chapter,  and  others  being  reserved 
for  the  chapter  on  oi^anic  acids,  we  may  pass  to  a  series  of  the  solid 
fatty  acids,  which,  with  the  exception  of  the  first,  are  destitute  of  odor. 

Caprinic  acid,  CuHmO).  In  cow  and  gost  butler,  cocoa-aut  oil,  TftriooB  fbael  oils,  elc. ; 
fiiBible  at  80,5°. 

Laurinic  acid,  C|,H_Or  Latirostearic  acid.  In  the  fruit  of  Laurus  nobilis,  in  cocoa- 
nut  oil,  pichunm  beans,  and  in  spermaceti;  fusible  at  110.6°. 

Myristic  ttcid,  Ci^lIsOr     In  the  expressed  oil  of  nutmegs;  tueible  at  126.8°. 

Palmitic  acid,  C,tH«0^  In  palm  oil,  in  Chinese  wax,  taJlov,  suet,  in  human  fat,  but- 
ler, lard,  olive  oil,  cocoa-nut  oil,  wax,  apermaced ;  }  of  myrtle  wax  is  this  acid ;  bj 
fusing  oleic  add  with  KHO;  fusible  at  143.6°. 


It  will  be  observed  tliat  the  members  of  the  series  commencing  with 
caprinic  acid  differ  from  the  next  following  by  CjHj ;  whether  there  are 
any  natural  fat^  acids  between  those  mentioned  in  the  syllabus  has  not 
been  definitely  settled.  Some  other  fat^  acids,  containing  more  C  than 
the  above,  have  been  discovered,  but  it  is  asserted  that  th^  have  not 
been  obtained  in  a  pure  state ;  we  name  only — 


Besides  these  acids  there  occur  others  in  fats  of  the  composition 
C„Hn_jO,;  the  series  is  not  nearly  as  complete  as  the  forgoing,  and  it 
is  micertain  even  whether  the  first  one  mentioned  in  the  syllabus  really 
belongs  to  it.     The  following  comprises  the  few  that  are  known : — 

Carbonic  at  CO.).    Qaseoug. 

Acrylic  adi  ly  tne  oiidaliou  of  acrolein ;  liquid, 

Crotonic  ac  In  crolon  oil ;  neither  acrid  nor  pureative  ;  liquid. 

Damaluric  .     In  the  urine  of  man,  the  cow,  ana  the  hoise;  liquid. 

Moringic  ai  In  the  oil  of  Moringa  aptera ;  solid  at  32°. 

Hvpogttic  f     Physetic  add.     In  the  oil  of  Arachis  hypogsa  and  the 

Uquid  fat  „. eb;  fusible  at  93°, 

O^ic  add,  Cj,H„0,.     By  HNOi  from  the  former ;  fusible  at  100°. 

Oleic  add,  Ca&JOr     In  the  fat  of  most  animals,  and  in  all  the  nodrying  Tegetable 

oiJs;  solid  at  25°;  oxidizes  readily. 
Elaic  add,  CisHyOr    From  oleic  acid  by  HSO,;  inodorous,  tasteless;  fudWe  at  111°. 
Balffnic  acid,  C^^f    In  the  oil  of  Baliena  rostrata;  solid  at  40°. 
Eradc  acid,  C„H„Ot.    Sinapic  add.     In  the  oil  of  mustard ;  fusible  at  S3°. 

A  few  other  acids  of  a  different  composition  are  met  with  in  some 
fixed  oils,  among  which  we  mention — 

Clinic  add.    Compos.  (?)    In  the  drying  oils,  linseed,  nut,  hemp^seed,  poppy^eeed 

lUdu-oleic  add,  ChHmO,.    In  castor  oil ;  solid  at  about  15°. 

Most  of  these  acids  are  combined,  as  has  been  stated  above,  with  the 
ether  of  a  triatoniic  alcohol,  the  oxide  of  plyceryle ;  but  some  fatty 
bodies  contain,  either  be:iides  this  or  altc^Uier,  other  bases,  of  whicn 
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the  following  syllabus  will  give  a  view ;  they  are  the  ethers  of  mona- 

tomic  alcohols : — 

Oiide  of  cetyle,  C„H|,(OH).    In  spennaceti  witli  palmitic  acid  (cetin). 


ceryle,  C^HislOHj.     In  Chinese  wai  wmi  cerminic  acia. 
"        meirle,  C„Il|Jo(OH).    In  beeen-ax,  the  portion  insoluble  in  boiling  alcohol, 
with  palmitic  acid  (m.vricin). 

The  compounds  of  the  fatty  acids  with  the  oxide  of  glycerj'le  are,  by 
commoD  consent,  called  by  the  name  of  the  acid,  changing  the  termina- 
tion ie  into  in.  Thus  myristin  is  CaHj,(C„H~Oj}j ;  palmitin,  CjH„ 
(C,,Hj,0,)j;  stearin,  C,Hj,{C,gII„Oj), ;  arachin,  C^U.^[C^H^O,):,;  olein, 
C3Hj,(CjgHj30j)j.  All  these  fats  contain  3  equivalents  of  acid,  but 
others  with  2  and  1  equivalent  have  been  obtained  artificially;  they  are 
designated  in  oi^anic  chemistry  by  prefixing  to  the  former  the  worn  tri, 
to  the  nest  dt,  and  to  tfie  last  mono.  Ordinary  stearin  ia,  according  to 
tJie  chemical  nomenclature,  bHstearin  C^^jii^i^^fi^;  the  artificial 
didearin  has  the  formula  CjHjOH/CisHjjOj), ;  and  me  monodearin 
C,H.{OH.),(C„H„O0. 

To  obtain  these  acids  in  a  pure  state  is  usually  a  matter  of  difficulty ; 
fractional  precipitation  must  be  frequently  resorted  to. 

Binpladmm  Phimbi,  U.  S.  P.    {Lead  Plasier.)    {Diachyhn  Plaster.) 

Oxide  of  lead,  in  very  fine  powder,  thirty-two 

parte 32 

Olive  oil,  sixty  parte (30 

IrVftter A  sufficient  quantity. 

Rub  the  oxide  of  lead  with  about  one-half  of  the  olive  oil,  and  add 
the  mixture  to  the  remainder  of  the  oil,  contained  in  a  suitable  vessel  of 
a  capacity  equal  to  twice  the  bulk  of  the  ingredients.  Then  add  10  parts 
of  boiling  water,  and  boil  the  whole  together  until  a  homogeneous  plaster 
is  formed,  adding,  from  time  to  time,  during  the  process,  a  little  water,  as 
that  first  added  is  consumed. 

Lead  plaster  is  white,  pliable,  and  tenacious,  free  from  grea»neee  or 
stickiness.  It  should  be  entirely  soluble  in  warm  oil  of  turpentine 
(absence  of  uncombined  oxide  of  lead). 

The  proce^  requires  that  olive  oil  (lard  oil  does  not  produce  a  nice 
product)  should  be  Doiled  with  finely-po\vdered  oxide  of  lead  (lithaige)  and 
>v'ater  for  a  long  time,  until  they  unite  into  a  mass  of  a  soft,  solid  consist- 
ence, which  is  tenaciotis,  and  readily  rolled  upon  a  wet  marble  slab  into 
rolls  of  suitable  size,  which  are  allowed  to  harden  by  maceration  in  a 
trough  of  cold  water  and  subsequent  exposure  to  the  air ;  1  gallon  of 
oil  yields  about  12  fcs.  of  plaster. 

Lead  plaster  is  usually  found  in  commerce  in  rolb  of  various  sizes, 
from  I  ounce  to  ^  pound  in  weight,  called  simple  diachylon,  or  lead 
plaster:  sometimes,  though  rarely,  it  is  spread  upon  cotton  cloth  by 
machinery,  and  sold  by  the  yard  like  adhesive  plaster  cloth.  It  ia 
milder,  and  less  irritating  in  its  action  upon  highly  inflamed  surfaces, 
though  less  adhesive  than  that  well-known  and  useful  applicatiou. 
Postponing  to  another  chapter  the  practical  detaib  in  r^ard  to  these, 
and  the  numerous  compounds  into  which  they  enter,  it  will  be  appro- 
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priate  in  this  place  to  introduce  to  notice  what  was  formerly  a  residoarj- 
prodnct  of  the  manufacture  of  lead  piaster,  but  is  now  made  directly 
from  fixed  oils. 

Glycerinum,  U.  S.  P.     (Glycerin.) 
{Glycerina,  Pharm.,  1870.) 

A  liquid  obtained  by  the  decompositioa  of  fate  or  fixed  oils,  and  con- 
taining not  less  than  95  per  cent,  of  absolute  glycerin  [CaHj(HO)j  =  921 

A  clear,  colorless  liquid,  of  syrupy  consistence,  oily  to  the  touch, 
hygroscopic,  without  odor,  very  sweet,  and  slightly  warm  to  the  tast«, 
and  neutral  in  reaction.  It  is  soluble,  in  all  proportions,  in  water  and  in 
alcohol,  also  in  a  mixture  of  3  parts  of  alcohol  and  1  part  of  ether,  but 
insoluble  in  ether,  chloroform,  benzol,  or  fixed  oils.  Its  specific  gravity 
should  not  be  less  than  1.250,  corresponding  to  the  presence  of  at  least 
95  per  cent,  of  absolute  glycerin.  In  solution  with  water,  it  is  slowly 
vaporized,  with  steam,  at  100°  C.  (212°  F.);  exposed  aloue  to  higher 
temperature,  it  yields  acrid  decompoeition  vapors  of  a  characteristic 
odor,  with  a  little  glycerin  vapor,  and  at  290°  C.  (564°  F.)  it  boils,  and 
is  decomposed.  If  a  fused  bead  of  borax,  on  a  loop  of  pmtinum  wire, 
be  moistened  with  glycerin,  previously  made  slightly  alkaline  ^vith  diluted 
solution  of  soda,  and  after  a  few  minutes  held  in  a  colorless  flame,  the 
latter  will  be  tinted  deep  green. 

Glycerin  should  be  neutral  to  htmus  paper.  Upon  warming  a  portion 
of  5  or  6  gm.  with  half  its  weight  of  diluted  sulphuric  acid,  no  butyric 
or  other  acidulous  odor  should  be  developed.  A  portion  of  2  or  3  gm,, 
gently  warmed  with  an  equal  volume  of  sulphuric  acid  in  a  test-tube, 
should  not  become  dark  colored  (absence  of  cane-sugar).  A  portion  of 
about  2  gm.,  heated  in  a  small,  open  porcelain  or  platinum  capsule,  upon 
a  sand-bath,  until  it  boils,  and  dien  ignited,  should  burn  and  vaporize 
so  as  to  leave  not  more  than  a  dark  stain  (absence  of  sugars  and  dextrin, 
which  leave  a  porous  coal).  A  portion  heated  to  about  85°  C  (185°  F.), 
with  test-eolution  of  potassio-cupric  tartrate,  should  not  give  a  decided 
yellowish-brown  precipitate,  and  the  same  result  should  be  obtained,  if, 
before  applying  this  test,  another  portion  be  boiled  with  a  little  diluted 
hydrochloric  acid  for  J  an  hour  (absence  of  sugars).  After  full  com- 
bustion, no  residue  should  be  left  (metallic  salts).  Diluted  with  10  tunes 
its  volume  of  distilled  wafer,  portions  should  give  no  precipitates  or  col- 
ors, when  treated  with  tes^solntion  of  nitrate  of  silver,  chloride  of 
barium,  chloride  of  calcium,  sulphide  of  ammonium,  or  oxalate  of 
ammonium  (acrylic  or  hydrochloric,  sulphuric,  oxalic  acid,  iron,  or  cal- 
cium salta). 

Glycerin  may  be  classdfied  among  pseudo  sugars  (see  va^  436),  but  in 
chemical  behavior  it  b  a  triatomic  alcohol  of  the  hypothetic^  radical  glyce- 
ryle,  CjHj.  Glycerin  is  separated  from  oils  in  the  process  of  theu:  sapon- 
incation,  and  may  be  obtained  by  evaporation  ftom  the  water  in  which 
lead  plaster  has  been  made,  care  being  taken  to  precipitate  any  lead  held 
in  solution  by  snlphoretted  hydrt^en,  and  to  dnve  off  the  excess  of  this 
gas  by  heat 

There  are  several  qualities  of  glycerin  in  our  markets;  the  cheapest 
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is  noade  from  the  waters  from  which  soap  has  been  separated;  that 
which  has  been  collected  as  a  residuary  product  from  the  plaster  manu- 
facturer has  been  almost  superseded  by  that  distilled  from  lats  by  highly 
heated  steam. 

This  process,  which  was  firet  discovered  by  Mr.  Tilghman,  has  com- 
pletely revolutionized  the  trade  in  and  use  of  glycerin.  Thirty-five 
years  ago  glycerin  was  looked  upon  almost  as  a  curiosity,  so  little  was 
the  demand  for  it ;  and  for  many  years  the  article  made  by  two  parties 
only  was  considered  sufficiently  good  for  medicinal  purposes — that  made 
by  Price  Candle  Company,  of  London,  and  that  by  Henry  Bower,  of 
Philadelphia — while  at  the  present  time  excellent  glycerin  is  made  by  a 
great  many  manufacturers. 

When  made  by  distillation  glycerin  is  liable  to  be  contaminated  with 
acrolein,  a  peculiar  volatile  principle  to  which  it  owes  its  acridity. 
Recent  chemical  investigations  show  that  acrolein  is  formed  during  the 
dehydration  of  glycerin  even  in  vacuo.  Some  specimens  have  a  ^ine 
taste,  evincing  important  impurities  in  view  of  the  uses  to  which  it  b 
applied.  Among  the  impurities  noted  by  different  writers  are  oxalic 
and  formic  acids,  although  this  is  denied  by  others;  nitric  acid  has  been 
obser\'ed  by  Schepky,  and  butyric  acid  by  Perutz.  In  the  common 
grades  the  bad-smelling  fatty  acids  are  oflen  observable. 

Glycerin  is  occasionally  adulterated  with  glucose,  which  is  easily 
detected  by  means  of  Fehling's  sugar-test ;  and  one  sample  of  excellent 
appearance,  and  marked  "  chemically  pure  glycerin,"  showed  on  exami- 
nation by  us  the  presence  of  cane  sugar. 

The  presence  of  water  will  be  indicated  by  its  diminished  specific 
gravity :  thus,  glycerin  containing  1  per  cent,  of  water  has  the  sp.  gr. 
of  1.263;  10  per  cent.,  1.233;  20  per  cent.,  1.203;  50  per  cent., 
1.173. 

Glycerin  is  sometimes  used  to  impart  swe^ness  (age)  and  an  oily 
appearance  (body)  to  liquors,  and  thus  labelled  is  sola  to  dealers  for 
those  purposes. 

It  is  much  employed  as  a  substitute  for  oils,  haWng  a  remarkable 
property  of  soothing  irritable  conditious  of  the  mucous  surfaces,  and  at 
the  same  time  mixing  in  all  proportions  with  water,  and  with  most 
aqueous  mixtures. 

It  is  a  most  useful  application  in  the  dry  and  parched  coadition  of 
the  mouth  so  often  present  in  disease,  to  which  it  may  be  applied  either 
by  painting  it  over  the  dry  surface  with  a  brush,  or  by  swallowing  it 
diluted  with  water.  Highly  concentrated  glycerin  will  tend  to  increase 
the  dryness  of  the  mouth  by  its  power  of  absorbing  moisture,  and  foi- 
this  reason  should  be  diluted  before  being  used  for  this  purpose.  For 
a  certain  form  of  deafness  resulting  from  dryness  of  the  tyni])anii' 
membrane  it  is  one  of  the  best  of  remedies.  It  is  used  in  certain  scaly 
skin  diseases,  as  lepra.  It  is  a  useful  application  to  sore  nipples,  also 
to  burns  and  excoriated  surfaces,  and  is  added  to  poultices  to  keep  them 
moist.  Its  substitution  for  almond  and  olive  oil,  in  the  preparation  of 
delicate  ointment.^,  is  seldom  productive  of  advantage;  it  must  be 
remembered  that  it  is  not  perfectly  miscible  witli  the  fixed  oils.  It  is 
not  liable  to  become  rancid  as  oils  are,  and  it  imbibes  the  essential  oils 
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from  plants  dige^ed  in  it  with  remarkable  avidity,  so  that  it  is  well 
adapted  to  the  prejxaration  of  liDimente  and  lotions;  it  is  also  miscible 
i\'itu  soape.  From  it»  remarkable  solvent  power  over  chemical  agents  it 
is  much  used  in  pharmacy,  and  the  name  glyceroles  (glycerites,  if.  S.  P.) 
is  applied  to  solutions  containing  it.  Glycerin  is  an  excellent  vehicle 
for  subacetate  of  lead,  which,  on  admixture  with  common  oils,  as  in 
Goulard's  cerate,  is  alwa^^  converted  into  a  compound  of  the  oil-acid 
with  oxide  of  lead ;  and  on  admixture  with  water,  as  in  lead-water, 
immediately  begins  to  be  deoomposed,  depositing  carbonate  of  lead,  so 
that  the  solution  in  a  short  time  becomes  inert.  Glycerin  is  miscible  in 
all  proportions  with  liquor  plumbi  subacetatis,  and  uuder  the  name  of 
lAnimentum  jAumbi  aubacdaiia  a  formula  is  inserted  which  I  think  an 
impro%-ement  on  any  of  the  old  preparations  of  lead. 

The  solvent  power  of  glycerin  is  so  great  that,  since  its  general  intro- 
duction to  popular  use  in  pharmacy,  many  substances  heretofore  pre- 
scribed with  little  satisfaction  have  been  used  with  great  success  by  reason 
of  their  combination  with  glycerin.  The  following  is  a  list  of  the  class 
of  substances  generally  soluble  in  it; 

Bromine,  Alkalies,  Tannin, 

Iodine,  Alkaline  eartha,  VeRPtable  alkalies, 

Iodide  of  sulphur,  Neutral  salts,  Salicin, 

Chloride  of  potassium,  Vegetable  acids,  Santonin. 

NUro-glycerin  or  Ghnoin.     CjHj(N02)jOj, 

This  compound,  which  for  years  past  has  attracted  some  little  atten- 
tion as  a  remedy  for  headache,  is  prepared  by  adding  ^  oz,  anhydrous 
glycerin,  with  constant  agitation,  to  a  mixture  of  2  oz.  sulphuric  aud 
1  oz.  fnming  nitric  acid,  pouring  it  into  50  oz.  water,  aud  washing  it 
u)>on  a  filter. 

It  is  a  colorless  oil,  possessing  a  sweet  taste,  sp.  gr.  1.28,  soluble  in 
180  parts  water,  and  verj-  readily  soluble  in  alconol  and  ether;  when 
heated  it  frequently  explodes;  even  at  ordinary  temperature  nitrous 
acid  is  sometimes  evolved,  and  the  residue  consists  of  oxalic  acid  and 
glyceric  acid.  A  drop  of  the  acid  brought  in  contact  with  the  lira,  or 
even  the  vapors,  produce  the  most  distressing  headache.  It  has  lately 
l)een  prescribed  in  pills  containing  yin  gr-,  fuid  'n  solution  containing 
1  per  cent. 

The  chief  use  of  this  article  is  in  the  arts  as  a  sul>stitute  for  gun- 
powder in  blasting,  it  possessing  far  greater  power;  but  the  terrible 
destruction  which  results  from  its  accidental  explosion  renders  it  as 
dreadful  as  it  is  efficieut. 

fhaps. — As  before  mentioned,  only  the  alkaline  soaps  are  soluble  in 
water  and  alcohol ;  their  consistence  varies  with  the  alkali,  the  potassa  soap 
being  the  softest,  the  soda  soap  in\'ariably  harder  than  the  former.  The 
following  list  comprises  those  which  are  most  usually  employed  in  medi- 
cine, though  occasionally  the  soap  of  a  finer  oil  than  olive  oil,  like  the 
cocoa-nut-oil  soap,  or  some  highly  otlorized  one,  like  Windsor  soap,  is 
preferred. 
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Soaps  used  in  Medicine. 


Sapo,  Castile  soap.    From  olive  oil  nnd  sodn;  while  or  mottled;  used  aa  an  antacid, 

excipient  in  pills,  (linimenlum  saponis.     TJ.  S.  Ph.,  1860.) 
Supo  ndgarw,  ammoti  toap.     From  animal  oil  and  soda;  uijed  extenmll;  onl;  in  [he 

prepajatioQ  of  opodeldoc,  linim.  saponis  camphor.      U.  S.  Pit.,  1830. 
S'lpo  tiridu',  S.  nigrT,  S.  nioUU,  Eoft  green  or  black  soap.     From  potassa  and  various 

animal  and  vegetable  fats ;  used  in  itch  and  stimulant  applications  to  the  scalp. 
Emplastnim  plumbi,  lead  plaster.     From  litharge  and  olive  oil;  forms  Che  basis  of 

most  plastere.     (See  Emplatlra.) 

Of  the  soaps,  perhaps  noue  is  more  really  useful  for  ordinary  domestic 
and  for  surgical  purp(»ses  tlian  the  genuine  Castile  soap,  abundantly  and 
cheaply  supplied  in  our  markets.  Palm  soap  is  second  only  to  fJiis  in 
its  emollient  properties.  The  introduction  of  suet  (soap-fatj  isa  com- 
mon means  of  increasing  the  frothing  properties  of  soap,  and  the  fore- 
going being  quite  destitute  of  this  ingredient  are  unsuited  to  use  in 
shavmg.  Soluble  glass,  silicate  of  alkali,  is  now  introduced  into  the 
cheap  soap  of  commerce,  by  which  an  inimense  saving  of  the  fatty  in- 
gredient 18  attained,  and  the  use  of  resin,  formerly  employed  for  the 
same  purpose,  is  superseded. 

In  the  U,  S,  Pharmaeopceia  of  1860,  only  Castile  soap  was  officinal ; 
it  is  designated  Sapo,  soap  made  with  soda  and  olive  oil.  Sapo  vulgaris, 
common  soap,  formerly  officinal  for  the  preparation  of  solid  opodeldoc, 
has  been  dismissed  with  that  preparation.  Soap  made  with  vegetable 
oils  is  generally  soluble  in  cold  alcohol;  that  mane  with  snet  and  animal 
oils  is  insoluble  in  alcohol  except  by  the  aid  of  heat. 


List  of  the  Principal  Fixed  Oils  and  Fats  used  in  Medicine, 

1.  Vegetable  Oils. 


).  gr.  .936;  its 


^ ...  9  by  expression,  sp. 

er.  .914  to  .920.  SoUd  at  —12° ;  light  yellow ;  very  bland ;  in  ointments  and  pei^ 
(umerv.  Hager  states  that  true  oil  of  almonds  when  shaken  in  a  leel-tube  with  25 
per  cent,  of  nitric  acid  forms  a  while  emulsion-like  mass,  which  remains  while  or 
faintly  colored  with  yellow  even  when  heated ;  while  oil  of  peach  kernels  {)r  apricota 
becomes  yellowish  »t  nnce,  and  deepetis  to  a  reddish  yellow  in  half  an  hour. 

Oleum  sesami  (benne  oil).    From  the  seeds  of  Sesamum  indicum  and  orientale. 

OUum  arachidU  (ground-nuL  oil).  From  the  kernels  of  fruit  of  Anichis  hypogtea  by 
expression,  sp.  gr.  .918. 

Oleum  lini  (Raxwed  oil).     From  the  seed  of  Linum  iiHitatisKimnni 
soaps  are  very  soft;  in  liniments;  rarely  internally;  much  used  ii 

0/eum  bthen  (behen  oil).  Froni  the  fntit  of  Moringa  aptera;  in  ointments  and  po- 
mades. 

Oleum  Chaulmoogra.     Expressed  from  the  seed.f  of  Uynocardia. 

Okum  bertholetim  (Brazil  nut  oil).     From  kernels  of  fruit  of  B.  excelsa,  sp.  gr.  .917. 

Oleum  theobromte  (butter  of  cacao,  oil  of  chocolate  nuts).  From  roasted  seeds  of 
Theobroma  cacao,  sp.  gr.  .892.  Solid  at  80°.  Fur  ointments,  supposi lories,  and 
eosps. 

OUum  fagi  (beech  oil).  From  the  fruit  of  Fagiis  eylvatics;  very  bland  soap,  soft;  in 
Germany  as  si  substitute  for  olive  oil. 

Oleum  iauri  (bay berry  oil  I.  £xpre'<Ked  from  tlie  fruit  of  Lauris  nobilis;  green,  bitty- 
raceouB,  granular,  very  fragrant;  tnKte  bitter,  aromatic;  in  ointment. 

Oletim  cornU  (^cocoa-nut  oil).  From  the  kernel  of  the  Cocos  nudfera;  white;  of  sweet 
taste;  yielda  an  excellent  soap. 
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(Xeum  gtmypii  (colton-aeed  oil).  Prom  the  aeedaof  Gossvpium  herbaceum;  refined, 
ap.  gr,  ,921. 

Oltum  maeuli)  {solid ;  oil  of  mace).  From  the  ariJlis  of  the  fruit  of  M^ristica  fra- 
g'rans;  reiienibles  the  next. 

OUum  myritlira.  Expreseed  from  the  nutmeg  of  Myristica  fragranB;  reddish;  aro- 
matic odor  and  taste  ;  in  ointment  and  perfumery. 

CUeum  p<Uma  (solid ;  palm  oil).  ObtHined  from  [he  fruit  of  Elaiti  gniniensis ;  orange- 
yellow;  consistence  of  butter'  agreeable  odor;  turns  easilj  rancid. 

Oloita  papartTit  (poppy  oil),  tiom  the  seeds  of  Papaver  soniniferiini,  sp,  gr.  .9243; 
liaht  yeUow ;  nearly  inoaorous ;  is  a  drying-oil  used  for  culinary  purpoeee.  and  as 
adiilteralion  for  olive  oil. 

Olemn  ricini  (castor  oil).  From  seeds  of  Eicinus  communis,  sp.gr.  .9612;  nearly  coj- 
orleea  or  ycllowiflb ;  used  as  a  pui^Btive, 

Oleum  tiglii  (crolon  oil).  From  the  seeds  of  Croton  tiglium,  sp.  gr.  .947  to  .953 ;  li(^ht 
to  dark  yellow ;  readily  soluble  in  alcohol ;  verv  acnd  and  drastic ;  blisters  the  skin. 

Oera  Japimica  (Ja^  wax).  Said  to  be  obtained  from  the  fruit  and  leaves  of  Rhus 
Buccedanea ;  white,  hard ;  fracture  conchoidal. 

2.  Animal  Oils. 
Adeps  (lard).     Prerared  fnl  at  Sua  scrofa,  the  bog. 
Bulgrtm  (btitler).     From  cream  by  mechanical  agitation, 
Sevum  (mutton  suetj.     The  prepared  suet  or  fat  from  Ovis  aries. 
Oleam  adipit  (lard  oil).     The  olein  separaled  from  lard  by  expression,  sp.  gr.  ,9003. 
Oleum  bubulam  (nest's-foot  oil).     From  the  bones  of  Bos  domesticus,  the  ox. 
OUum  utaeei  (spermaceti  oil).     From  the  cavity  in  the  upper  jaw  of  Physeter  macro- 

Oteum  haiieora   (du^ong  oil).      From  the  Halicota  dogong  and  Australis;   recom- 
mended as  a  substitute  for  cod-liver  oil. 
Oleum  morrbme  (cod'liver  oil).    From  the  livers  of  Gadus  morrhua,  ap.  gr,  ,920  to  ,925. 

3.  Allied  Bodies  sot  Costainixo  Glycerin. 
Cera  flava  (beeswax).    The  substance  used  by  the  bees  for  constructing  their  cells ;  used 

in  ointments,  cerates,  plasters,  and  in  the  arts. 
Cera  alba  (white  wax).     Beeswax  bleached  by  the  sunlight ;  used  Itlie  the  former. 
Oera  CSinnwis  (Chinese  wax).     According  to  St.  Julien,  prepared  by  Coccus  cerifertis, 

like  beeswax ;  used  in  the  arts. 
Cera  myricse.     Obtained  by  decocting  the  fruit  in  boiling  water,  and  removing  the  wax 

when  it  has  cooled. 
Cetoceum  (spermaceti).     In  the  head  of  Physeter  macrocepbaltis ;  in  ointments  and 

the  arts. 

REMARKS  ON  THE   FIXED  OILS. 

Of  the  foregoing  list  several  are  quite  bland,  agreeable,  and  destitute 
of  active  properties ;  of  these  oleuvi  sesanu,  oleum  papaveria,  oleum  am- 
ehUlia,  oleum  cacao,  oleum  ollixe,  oleum  amygdalte,  may  be  substituted  for 
each  other,  and  are  adapted,  too,  for  internal  use. 

Olive  Oil,  of  the  finest  quality  met  with  in  commerce,  virgin  oil,  salad 
oil,  has  a  pale-yellow  or  greenish -yellow  color,  and  a  very  faiut  and 
agreeable  odor ;  its  taste  is  bland  antl  pleasant,  though  sometimes  a  little 
acrid;  its  spedfic  gravity,  at  77°  P.,  is  stated  at  .9109,  .9176  at  59°  F. 
It  is  soluble  in  1^  times  its  weight  of  ether,  but  almost  insoluble  In 
alcohol ;  it  generally  contains  a  solid  deposit  of  stearin  and  palmitin  in 
cold  weather,  which  is  readily  fused  by  a  slight  elevation  of  tempera- 
ture. The  best  generally  comes  in  bottles  which  hold  from  fSsij  to 
fjxxiv,  or  in  small  flasks  covered  by  wicker  work,  which,  after  they 
are  emptied,  come  in  play  for  small  chemical  operations.  The  common 
impure  oil  is  generally  rancid,  acrid,  and  disagreeable,  and  often  abounds 
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in  greeo  coloring  matter ;  it  is  obtaiDed  bv  expressing  at  an  e1e\'ated 
temperature  or  by  boiling  the  expressed  residue  with  water  and  skim- 
ming oW  the  oil. 

Tne  detection  of  adulterations  in  oli\'e  oil  is  a  matter  of  nq  great  dif- 
ficulty to  the  connoisseur,  as  any  admisture  of  inferior  oils  affects  the 
taste  perceptibly.  The  following  are,  however,  more  generally  applica- 
ble: 

Pure  olive  oil,  when  shaken  in  a  vial  half  filled,  gives  a  bead  which 
rapidly  disappears,  but  if  adulterated  the  bubbles  continue  longer  be- 
fore theybnrst.  Pure  olive  oil  completely  solidifies  if  immersed  in  ice, 
but  if  J  of  poppy  oil  is  present  it  does  not  freeze  at  all  at  the  temperature 
of  ice.  When  carefully  mixed  with  ^2  part  of  its  volume  of  a  solution 
of  4  ounces  of  mercury,  in  8  fluidounces  and  6  drachms  of  nitric  acid, 
sp.  gr.  1.5,  it  becomes  a  firm  fat  in  3  or  4  hours,  without  any  separa- 
tion of  liquid  oil.  The  other  edible  oils  do  not  solidify  with  acid 
nitrate  of  mercmy,  and  the  hardness  of  this  mass  is  dependent  on  the 
purity  of  the  oil.  Animal  oils  solidify  with  this  nitrate,  but  if  olive 
oil  is  mixed  with  them  it  floats  on  the  surfiice  of  the  coagulum  aud  may 
be  decanted.  And  when  heated  this  coagulum  exhales  the  well-known 
odor  of  rancid  fats.  A  few  drops  of  it  treated  with  a  little  nitric  acid 
containing  some  nitrous  acid  readily -solidifies,  the  oleic  acid  being  con- 
verted into  the  solid  isomeric  elaic  acid ;  if  adulterated  by  a  drying  oil, 
it  remains  sofl  or  solidifies  much  slower. 

Pelouze  has  investigated  the  subject  of  the  acidification  of  fixed  oils, 
aud  confirms  the  fact  already  known,  that  foreign  substances  with  which 
fatty  bodies  are  contaminate^  exert  an  action  upon  them  similar  to  that 
which  a  ferment  exerts  upon  saccharine  fluids,  setting  free  fatty  acids. 
He  has  also  found  that  wneu  oleaginous  seeds  are  crushed  so  as  to  break 
up  their  cells  and  bring  their  contents  into  close  contact,  the  neutral 
fiittv  bodies  contained  in  them  are  spontaneously  converted  into  fatty 
acids  and  glycerin.  This  phenomenon  is  analogous  to  what  takes  place 
in  the  grape,  the  apple,  and  other  fruits,  the  sugar  contained  in  which 
is  converted  into  alcohol  and  carbonic  acid  as  soon  as  the  cells  which 
sejmrate  it  from  the  ferment  are  destroyed.  When  extracted  immedi- 
ately, these  oils  are  perfectly  free  from  any  traces  of  acid.  The  differ- 
ence in  quality  between  good  aud  bad  olive  oil  is  thus  explained,  the 
former  being  extracted  before  the  lapse  of  time  has  allowed  of  this 
peculiar  fermentative  action.  Dr.  R.  C.  Langlies  adds  to  3  parts  of 
the  oil  to  be  tested,  in  a  small  Jiask,  1  part  of  nitric  acid  (prepared  by 
mixing  3  parts  acid,  sp,  gr,  1,33,  and  1  part  water),  and  heats  iu  a 
ivater-oath  ;  if  the  oil  a.ssumes  a  lighter  color  it  b  pure,  if  it  becomes 
red  the  presence  of  oil  from  seeds  may  be  considered  certain. 

Almond  oil  is  procured  from  the  kernels  by  expression,  the  best  in  our 
wholesale  market  being  imported  in  jugs  or  cans  from  England.  Some  few 
pharmacists  in  the  United  States  have  presses,  with  which  they  prepare 
this  elegant  product  in  great  purity  and  perfection.  It  has  about  the 
specific  gravity  of  olive  oil,  and  is  without  its  green  tinge  of  color,  so 
that  it  generally  makes  a  whiter  ointment.  Almond  oil  is  soluble  in  25 
parts  of  cold  and  6  parts  of  boiling  alcohol.  In  selling  aud  prescribing 
It,  care  should  be  taken  that  it  be  not  confounded  with  the  essential  oO 
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of  bitter  almond.  The  oame  has  been  changed  in  the  late  edition  of 
the  Pharmaeopfela  to  oleum  amygd<d<E  expreesum. 

It  is  well  known  that  some  wholesale  arae  houses  fraudulently  sub- 
stitute for  .this  valuable  oil,  oil  of  poppy  seed,  which  has  little  over  lialf 
its  money  value ;  the  fraud  may  be  detected  by  mixing  upon  a  gla.«s  or 
porcelain  slab  a  few  drope  of  the  suspected  oil  with  about  an  equal 
number  of  drops  of  nitric  acid  ;  the  oil  of  poppies,  being  a.  drying  oil, 
retains  its  fluidity,  while  the  almond  oil  soon  becomes  ham. 

Oil  of  Benne  Seed. — Sesamnm  orientale  has  been  produced  in  this 
country,  and  is  recommended  as  a  desirable  production  to  add  to  our 
agricultural  resources.  The  plant  grows  well,  particularly  in  the  South, 
and  has  been  estimated  to  yield  10  nushels  of  the  seed  to  the  acre ;  tlie 
yield  of  oil  approaches  2J  gallons  to  die  bushel.  The  seeds  should  be 
planted  as  soon  as  the  frost  is  out  of  the  ground,  io  drills  3  feet  a^tart, 
and  6  inches  distance  along  the  drilb. 

Poppy-seed  oil  is  imported  in  casks  in  considerable  quantity*  fnim 
Germany,  where  it  is  frequently  employed  as  a  substitute  for  sweet  oil 
for  table  use,  and  by  some  practitioners  is  preferred  to  oil  of  almonds. 
In  this  country  it  is  made  use  of  for  the  same  purposes,  and  is  besides 
ofieji  fraudulently  substituted  for  or  mixed  with  olive  and  almond  oil, 
which  see. 

CHI  of  Groundnvis. — A  fine  oil  is  now  extensively  made  both  in 
France  and  in  this  country,  bv  expressing  groundnuts  between  hot  plates 
in  the  same  way  that  linseed  oil  is  prepared.  Its  chief  use,  as  far  as  I 
can  learn,  is  to  adulterate  almond  and  olive  oils.  It  is  remarkably  free 
from  unpleasant  properties,  and  if  thrown  into  commerce  under  its  own 
proper  name,  would  no  doubt  an.twer  many  purposes  in  the  arts,  iu 
medicine,  and  iu  domestic  economy.  Oil  of  groundnuts  bas  lieen 
employed  in  place  of  neat's-foot  oil  for  citrine  ointment,  which,  how- 
ever, is  apt  to  be  too  soft  when  thus  prepared. 

Oleum  TheobromcE. — Cacao  butter,  the  solid  oil  of  chocolate  nuts, 
softens,  without  quite  fusing,  at  the  temperature  of  the  body ;  its  odor 
and  taste  are  peeuliarlv  agreeable,  and  besides  its  application  to  cliap|)ed 
lips,  its  extensive  use  in  suppositories,  and  its  occasional  cm)»loyment  as 
a  coating  to  pills,  it  has  been  given  internally  as  a  substitute  for  cod- 
liver  oil  and  other  fiits ;  it  is  liable  to  adulteration  with  solid  animal 
fats,  and  I  have  met  mth  specimens  containing  n-ax  in  considerable 
proportion.  (A  full  account  is  given  in  the  Pt-oc.  Amer.  Phami.  Assoc,, 
XV.,  p.  347.) 

Oleum  aJdipis,  <^etan  lini,  oleum  bubvlum,  oleum  hertholefm,  oleiivi 
myristioce  expressum,  oleam  maddl«,  oleum  cocois,  oleum  pahme,  oleum 
cefaed,  and  oleum  goasypn,  are  seldom  used  for  any  internal  form  of 
administration,  but  in  common  with  olive  and  almond  oil  have  their 
special  adaptations  and  uses  in  the  arts,  and  for  topical  applications  in 
medicine. 

Lard  oil,  which  is  a  tolerably  pure  form  of  olein  when  freshly  and 
skilfully  prepared,  is,  however,  seldom  met  with  in  commerce  free  from 
a  disagreeable  rancid  odor;  on  this  account  it  is  rarely  employed  in 
medicine.  It  is  said  to  be  largely  exported  for  fraudulent  admixture 
with  olive  oil. 
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Lbuteed  or  flaxseed  oil  is  chieflv  used  to  mix  with  the  carbonates  of 
lead  and  zinc  in  the  manufacture  of  the  pigments  known  as  white  lead 
and  zinc  white ;  it  ia  aometimea  supersedttl  for  this  ate  by  a  variety  of 
inferior  oils,  which  possess  similar  drying  or  oxidizing  properties. 
Boiled  linseed  oil,  particularly  if  litharge  or  acetate  of  l^d  is  mixed 
with  it  in  boiling,  is  remarkable  for  the  rapidity  with  which  it  dries 
into  a  hard  varnish-like  material.  This  oil  is  sometimes  used  as  a 
"  healing  "  cathartic  in  doses  of  1  or  2  ounces,  for  which  purpose  the 
cold  expressed  oil  is  preferable.  In  this  dose  it  is  highly  recommended 
for  piles,  and  for  burns,  a  liniment  made  with  Uq.  caleis  is  used  with 
admirable  effect,  and  known  in  Scotland  as  carrou  oil  from  its  frequent 
use  at  the  Carron  Iron  Works. 

Netit'n-foot  olf,  as  usually  met  with,  is  so  offensive  that  it  has  been 
omitted  from  the  one  ofRciual  preparation  in  which  it  was  formerly 
directed — ungueutum  hydrargyri  nitratis.  It  may  be  made  pure  and 
good  enough  for  internal  use,  and  in  England  it  is  said  to  be  employed 
for  flying  fritters ;  it  does  not  thicken  by  ^e. 

Oii  of  brazU-nuta  (oleum  bertholetiffi),  when  properly  made,  is  of  a 
bright-amber  color,  has  the  peculiar  smell  and  taste  of  the  nut,  and  con- 
geals at  24°  F.  Dr.  Donnelly,  of  Philadelphia,  has  used  it  as  a  substi- 
tute for  olive  oil  in  plasters  and  ointments,  and  found  it  to  be  well 
adapted  for  such  puiposes,  1  gallon  of  oil  requiring  6  pounds  of  lithatge 
to  saponify,  and  yielding  a  good  plaster  of  a  rich  cream  color,  and  12 
ounces  of  a  superior  glycerin. 

Expreeaed  od  of  mdmegu,  as  it  occurs  in  commerce,  is  of  the  consistence 
of  suet,  and  has  a  mixed  white  and  yellow  color,  and  a  strong  odor  of 
nutmegs;  it  is  prepared  in  the  East  India  Islands  by  exposing  the 
bruised  nutm^  contained  in  a  bag  to  the  vapors  of  boiling  water,  and 
subjecting  them  to  pressure  between  heated  plates.  It  is  entu^ly  soluble 
in  boiling  ether ;  leaves  nearly  one-half  behind  on  being  treated  with 
cold  ether ;  the  residue  is  white,  pulverulent,  inodorous.  It  is  chiefly 
used  for  external  applications  where  a  mild  stimulant  is  required. 

Ei-presaed  oil  of  mace  is  now  very  seldom  met  with  in  commerce ;  it 
is  prepared  in  a  manner  similar  to  the  above,  has  the  consistency  of  . 
butter,  a  reddish  color,  and  an  agreeable  strong  odor  and  taste  of  mave, 

Oocoit^nui  oil  is  obtained  by  expression  from  the  kernel  of  the  cocoa- 
nut  ;  it  is  of  the  consistence  of  suet  between  40°  and  50°,  and  semifluid 
between  75°  and  85°  ;  it  is  liable  to  have  a  ))eculiar  odor  owing  to  the 
presence  of  capndic  and  capronic  acids  in  small  quantities,  of  which  the 
greater  part  may  be  removed  by  digesting  the  oil  for  several  hours  with 
coarsely-powdered  charcoal,  and  filtering  through  paper  in  a  warm  place. 
It  has  been  proposed  as  a  substitute  for  lard,  especially  in  ointments 
whidi  contain  much  ve^table  matter,  or  aqueous  mixtures,  of  which  it 
is  able  by  trituration  to  take  up  one-third  more  than  lard.  It  keeping 
well  without  getting  rancid  admirably  adapts  it  for  such  purposes,  and 
also  for  hair  oil ;  it  Is  readily  absorbed  by  the  skin,  and,  therefore,  is 
not  so  apt  to  stain  the  garments  and  bed-clothes.  Burnett's  cocoaine  is 
understood  to  be  chiefly  wimposed  of  this  oii. 

Pain  oil  is  consumed  largely  in  the  manufacture  of  soap,  to  which  it 
imparts  its  peculiar  odor  anil   yellow  color ;  of  these,  however,  it  is 
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deprived  by  expoeure  to  air  and  light.  It  is  a  very  extensive  article  of 
commerce  in  England,  entering  into  many  of  the  cheaper  varieties  of 
soap,  and  in  pharmacy  being  used  in  the  manufacture  of  plasters,  certain 
pomades  and  ointments,  and  in  the  manufacture  of  glycerin  by  distilla- 
tion.    It  isa  soft  solid,  melts  at  117^'^  F.,  sp.  gr.  .968. 

SpermaceH  oil  is  the  clearest  and  thinnest  of  the  whale  oils ;  it  is 
remarkably  adapted  for  greasing  heavy  machinery,  for  which  purpose  it 
is  in  great  demand ;  it  is  also  a  fine  oil  for  burning,  but  is  rarely  usetl  in 
medicine  or  pharmacy,  except  by  those  few  practitioners  who  believe  it 
a  good  substitute  for  «)d-liver  oil. 

CoUon-eeed  oil  is  obtained  by  expression  as  a  very  dark,  almost  black, 
tenacious  oil,  which,  until  the  introduction  of  certain  processes  for  its 
purification  and  bleaching,  was  deemed  of  no  commercial  \'alue ;  it  has 
since  become  a  very  large  article  of  commerce,  and  is  used  in  the  arts 
for  many  of  the  purposes  to  which  the  bland  fixed  oils  are  applicaltie, 
and  also  in  several  officina]  in  place  of  olive  oil  and  the  otner  more 
expensive  oils.  It  has  been  used  successfully  in  several  officinal  oint- 
ments.    (See  Amer.  Jour.  Ffuirm.,  1861,  p.  208.) 

Oleum  ridni,  oleum  tifflii,  oleum  morrhvce,  and  oleum  kalicorte  are  me- 
dicinal, and  used  as  internal  remedies. 

Caetor  en/  is  a  viscid,  transparent,  light-yellow  colored  oil,  sp.  gr. 
.9575,  at  77°.  Its  taste  and  smell,  when  of  a  fine  quality,  are  very 
slight,  though  its  extreme  viscidity  renders  it  disagreeable.  It  is  j>eculiar 
in  being  miscible  with  absolute  alcohol  in  all  proportions,  and  in  rendei^ 
ing  other  oils,  mixed  with  it  in  certain  pniportions,  also  .soluble ;  it  also 
dissolves  some  alcohol,  but  this  proi>crty  diminishes  with  tlie  strength 
of  the  alcohol.  The  principal  kinds  found  in  the  commerce  of  the 
United  States  are,  the  American  oil,  which  is  produced  princi)ially  in 
the  Western  States  and  comes  in  casks ;  a  variety  said  to  be  expressed 
principally  in  New  York  from  seeds  imported  from  the  East  Indies  ; 
and  the  £ast  India  oil,  which  is  imported  in  tin-cans  from  Boniliay  and 
Calcutta.  The  latter  article  is,  I  think,  generally  the  best,  either  from 
the  agitation  to  which  it  is  subjected  in  the  hold  of  the  vessel  during  a 
long  voyage,  a  great  part  of  the  time  in  the  tropics,  producing  a  separa- 
tion of  its  albuminous  ingredient,  and  thus  clarifying  it,  or  from  some 
peeuliari^  in  its  preparation.  A  can  of  this  oil  is  often  found  cloudy 
near  the  bottom,  while  the  upper  portion  may  sometimes  be  racked  off 
remarkably  clear  and  free  from  odor  and  taste. 

The  English  castor  oil,  so  much  esteemed  here,  has  l)een  selected  from 
the  best  East  India  oil  and  submitteil  to  filtration,  and  afterwards 
bleached  by  exposure  to  the  sun.  The  blue  tinge  of  color  of  bottles  in 
which  it  is  sold,  by  neutralizing  the  yellow  rays  reflected  from  the  oil, 
give  it  the  appearance  of  great  freedom  from  color.  (See  Pharmaceutical 
Notes  of  Travel,  by  the  author,  Anter.  Jour.  Pftann.,  vol.  xxx.,  p.  114.) 

The  Palma  Chri^i,  which  proclue-es  the  valuable  seed  yielding  this 
oil,  is  a  beautiful  annual  plant,  readily  cultivated  in  our  climate  from 
the  seed.  It  grows  to  the  height  of  from  6  to  10  feet,  and  is  one  of  the 
most  ornamental  of  annuals  for  garden  or  lawn. 

The  seeds  are  powerfully  acrid  and  cathartic.  The  activity  of  these 
and  the  oil  depends  upon  an  acrid  principle,  said  to  be  resinoid,  which 
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19  invariably  present  in  it,  and  is  modified  by  the  bland  demulcent  prop- 
erties of  the  oil,  rendering  it  one  of  the  moet  uaefnl  of  cathartica. 

The  leaves  of  Palma  C'krUti  have  come  into  use  within  a  few  years 
33  an  application  to  the  mamrase,  with  a  view  to  promote  the  flow  of 
milk ;  an  extract  prepared  from  them  is  spread  upon  cotton  cioth  and 
applied  to  the  mamnue ;  an  infusion  is  recommended  for  the  same  pur- 
pose, to  be  taken  internally. 

Great  quantities  of  castor  oil  are  consumed  in  the  preparation  of  ap- 
plications for  the  hair,  it  being  now  generally  preferred  to  bear's  oil, 
which  was  formerly  much  in  vogue  for  this  purpose.  For  greasing  the 
hair,  it  should  have  a  small  admixture  of  alcohol  to  diminish  its  viscid 
properties,  while  for  hair  restoratives,  such  as  are  called  katharion,  tri- 
copherous,  etc.,  the  alcohol  is  in  larger  proportion,  the  oil  being  added 
to  diminish  the  drying  and  crisping  properties  of  the  spirits  used.  Rec- 
ipes for  preparations  of  this  composition  are  given  m  the  chapter  on 
Perfumery  and  Toilet  Preparationa. 

OroUm  oil,  like  the  foregoing,  is  the  product  of  the  seeds  of  one  of 
the  familv  Euphorbiaccfe.  It  is  imported  in  bottles  holding  about  20 
ounces.  Its  powerful  irritant  and  drastic  cathartic  properties,  in  doses 
of  from  1  to  2  drops,  are  well  known.  In  applying  it  as  a  local  irritant 
for  producing  a  pustular  eruption,  it  is  usually  diluted  with  twice  the 
quantih'  of  olive  oil ;  it  should  then  be  carefully  and  conspicuously 
marked /or  external  u»e. 

Pure  croton  oil  is  soluble  in  about  its  own  bulk  of  very  strong  alco- 
hol, but  in  2  or  3  days  nearly  all  the  oil  separates.  One  of  the  most 
ready  ways  of  testing  its  quality  is  to  try  its  efiect  upon  the  skin ;  if 
pure,  the  speedy  appearance  of  the  eruption  may  be  anticipated.  (See 
Avier.  Jour.  Pharm..,  1860,  p.  306.) 

Dr.  Isaac  Hays,  of  Philadelphia,  has  often  succeeded  in  producing 
the  pustular  eruption  by  mixing  an  equal  bulk  of  oil  of  spearmint  wit£ 
croton  oil  when  the  pure  oil  failed  to  produce  the  desired  effect. 

Cod-liver  oil,  as  supplied  to  the  Americau  market,  is  lately  prepared 
upon  our  New  England  coast  and  that  of  Newfoundland,  in  connection 
with  the  cod  fisheries.  Three  different  commercial  varieties  are  pro- 
duced, which  vary  in  qualitj'  according  to  the  skill  and  care  ex- 
pended in  their  preparation.  Pale  cod-liver  oil  is  prepared  in  New 
England  by  cutting  up  the  fresh  livers  and  throwing  them  into  water 
in  a  large  tank  arranged  for  the  application  of  heat.  A  lire  being  kin- 
dled, the  oil  rises  to  tlie  surface  and  is  skimmed  off;  by  standing,  even 
after  being  barrelled,  a  deposit  separates  which  allows  of  the  clear  oil 
being  racked  off.  It  is  abundant  iu  our  markets  within  a  few  years, 
being  used  exclusively  in  medicine,  and  commanding  a  price,  by  the 
gallon,  of  from  32  to  ^3. 

The  other  most  common  variety  is  the  dark-brown  oil.  The  livers, 
being  thrown  into  a  heap  exposed  to  the  sun,  are  thus  allowed  to  be- 
come decomposed,  and  the  oil  is  collected  as  it  flows  out  from  the  cor- 
rupting mass.  The  dark-brown  oil  is  rancid,  liaving  a  disagreeable 
emprreumatic  odor,  and  taste  which  is  bitter,  besides  being  acrid,  as  in 
the  other  case.  It  is  used  extensively  by  curriers.  Its  price  is  usually 
about  81  I>er  gallon. 
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The  pale-brown  cod-liver  oil  ia  intermediate  in  its  properties  between 
the  forgoing ;  it  is  by  aorae  preferred  to  either,  and  by  several  cus- 
tomers with  whom  I  have  met  is  said  to  disagree  less  with  the  storaaeh. 
This  variety  is  not  so  common  in  commerce.  Many  dealers  do  not 
procure  it  at  all.  I  have  obtained  it  by  the  gallon  at  from  $1.25  to 
S1.7o  pet*  gallon.  There  are  all  erodes  of  quality  between  the  finest 
and  commonest  oils.  At  present  time  (1883)  the  cod-liver  oil  that  is 
mo6t  approved  is  the  pale  Norwegian  oil,  imported  in  tin-lined  barrels 
holding  30  gallons. 

The  lai^  admixture  of  other  fish  than  the  cod  in  the  produce  of 
Xew  England  fisheries,  and  the  consequent  admixture  of  the  livers,  has 
induced  a  very  general  opinion  that  the  Newfoundland  oil,  as  represent- 
ing the  oil  of  the  livers  of  the  cod  exclusively,  is  to  be  preferred.  This 
is  the  hind  of  oil  sold  chiefly  in  England,  and  upon  which  the  reputa- 
tion of  the  oil  was  mainly  founded  in  the  first  instance.  Ezoellent  cod- 
liver  oil  is  made  iu  London  from  the  livers  of  the  fresh  fish  brought  to 
that  market.  The  firm  of  Allen  &  Hanbuivs  supply  their  extensive 
demand  from  this  source.  The  livers  are  jplaGed  in  a  large  iron  pan 
over  a  coal  fire,  and  heated  to  about  180°  F,,  stirring  constantly  until 
they  break  down  into  a  uniform  pulpy  liquid  mass ;  tnis  is  immediately  . 
transferred  to  calico  bags,  whence  the  oil  drains  out.  After  filtration, 
while  still  warm,  the  oil  is  ready  for  use.  In  this  state  the  oil  sepa- 
rates, at  the  temperature  of  60°  F.,  a  considerable  deposit,  which  it  is 
the  practice  of  some  to  remove  by  filtration,  while  others  allow  it  to 
remain  as  probably  quite  as  efGcieut  as  the  more  fluid  part. 

The  composition  of  cod-liver  oil,  as  inferred  from  the  analysis  of  Dr. 
De  Jongh,  is  similar  to  that  of  other  fatty  oils,  with  the  exception  of 
a  peculiar  oreanic  substance  of  biliary  origin  called  by  him  ffoduin,  and 
also  some  of  the  constituents  of  bile,  with  traces  of  iodine,  bromine, 
etc. 

More  recently.  Dr.  F,  L,  Winckler  has  investigated  its  chemical 
nature,  and  r^ards  this  oil  as  an  organic  whole  of  a  peculiar  chemical 
composition,  differing  from  that  of  all  other  fatty  oils  hitherto  em- 
plwed  as  medicines.  According  to  this  eminent  chemist,  some  glycerin 
IS  replaced  by  oxide  of  the  organic  radical  propyle  {C,H),  a  compound 
of  which  exists  also  in  ergot  and  in  the  liquor  of  pickled  herring. 
From  this  Dr.  Winckler  infers  that  cod-liver  oil  cannot  be  replaced  by 
any  other  officinal  oil.  Propylamine  (C,HjNHj),  a  product  of  the 
reaction  of  ammonia  on  ood-liver  oil,  is  also  found  by  Winckler  in  nor- 
mal urine  and  sweat ;  and,  viemng  its  formation  as  probable  by  the 
reaction  in  the  system  by  which  cod-liver  oil  is  assimilated  and  burnt 
up  in  the  lungs,  he  found'9  upon  this  his  theory  of  the  utility  of  cod- 
liver  oil  in  medicine. 

The  amount  of  iodine  in  cod-liver  oil  does  not  exceed  .05  per  cent,, 
and  is  too  insignificant  to  Ije  of  great  medicinal  activih';  sometimes 
other  oils  have  been  substituted  for  it  by  dissolving  io(iine  in  them. 
True  liver  oils  give  Pettenkofer's  reaction ;  a  drop  of  sulphuric  acid 
produces  a  violet  color  with  the  biliary  constituents  contained  in  the  oil. 

Ihiffong  OH. — This  oil  is  obtained  from  two  herbivorous  cetaceous 
ipimids,  the  family  Manitidee,  the  one,  Halicore  Dugoug,  an  inhabitant 
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of  the  IndioD  Seas,  the  other,  Halicore  Australis,  occurring  off  die 
north-west  coast  of  Australia.  Specimens  of  this  oil  from  Ceylon  are 
solid,  while  from  Australia  more  fluid,  though  with  a  deposit  of  stearin. 
Both  have  a  tallow-like  taste  and  no  fishy  smell,  and  have  been  used  as 
substitutes  for  cod-liver  oil.  I  am  not  aware  that  any  specimens  have 
reached  the  United  States  as  yet. 

In  addition  to  the  foregoing,  no  less  than  37  fixed  oils  and  fats  are 
found  in  the  shops  of  the  various  nations  of  Europe,  many  of  whicli 
were  formerly  officinal.  Some  of  these  are  now  called  for  by  the  more 
ignorant  classes  under  the  impression  that  special  virtues  attach  to  the 
fats  of  different  animals  and  fishes.  Goose-greaae  is  much  esteemed  as 
an  application  to  chapped  hands,  and  to  be  applied  bv  inunction  for 
rheumatic  and  other  pains ;  it  is  preserved  in  many  families  for  this  use. 
Bear's  ml  has  had  a  great  reuutaUon  for  the  hair,  and  is  undoubtedly  a 
good  application  and  less  liable  to  become  rancid  than  some  other  oils. 
It  is  met  with  in  considerable  quantities  in  the  western  cities,  but  it  is 
well  known  that  most  of  the  oil  labelled  bear's  oil  has  none  of  that 
material  in  it.  Catfish  oil,  sturgeon's  oil,  porpoise  oil,  and  rabbit  fat 
are  all  occasionally  in  demand,  but  seldom  kept  by  the  druggist  or 
pharmacist ;  it  is  within  the  recollection  of  the  author  that  cod-liver  oil 
was  equally  a  rara  avis. 


CHAPTER    VI. 

on  volatile  oils,  camphors,  and  resins. 
Volatile  or  Essestial  Oils. 

THIS  important  and  interesting  cla-ss  of  proximate  principles  contains 
an  immense  number  of  individuals  which  are  distinguished  from 
each  other  more  by  striking  sensible  and  physical  than  by  chemical 
peculiarities.  By  far  the  lai^est  number  are  derived  from  plants,  in 
which  they  exist  ready  formed,  although  some  are  the  products  of  a 
spontaneous  fermentative  action  set  up  among  principles  contained  in 
the  plants  in  tiie  presence  of  water.  Volatile  oily  products  of  the 
destructive  distillation  of  oi^aoic  substances,  the  rational  composition 
of  which  is  not  known,  are  likewise  conveniently  classed  ivith  volatile 
oils.  Those  which  may  be  designated  as  definite  chemical  compounds, 
such  as  creasote,  may  be  more  appropriately  treated  of  under  the  head 
of  the  several  sources  from  which  derived.  Natural  volatile  oils  are 
mostly  prepared  by  mixing  plants,  or  parts  of  plants  containing  them, 
with  water,  and,  after  maceration  for  a  certain  length  of  time,  subjecting 
the  mixture  to  distillation.  The  distillate  is  usually  milky,  and  on 
standing  separates,  most  of  the  oil  rising  to  the  top,  or,  iu  a  few  instances, 
subsiding,  while  the  water  continues  charged  to  saturation  with  the  oil. 
Although  the  boilicg  jioint  of  these  oils  is  much  above  that  of  water, 
most  of  them  are  readily  volatilized  in  contact  with  steam  at  212°,  and 
are  hence  conveniently  prepaired  by  distillation  as  above. 
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The  unpleasant  odor  at  first  perceived  in  the  distillate  wae  formerly 
believed  to  be  empvreumatic,  but  is  now  said  to  be  due  to  portions  of 
tin  dissolved  from  the  neek  of  the  still  or  the  condensing  worm,  and  to 
disappear  with  the  subsequent  oxidation  of  this  metal,  and  ite  sepai'a- 
tion  as  a  flocculent  predpitate;  this  is  of^  mistaken  for  an  algteic 
v^etation. 

L:>ome  highly  odoriferous  plants,  which  yield  by  this  process  sparse 
and  unsatisfactory  results,  are  found  to  impart  their  volatile  oils  better 
by  digestion  with  fixed  fatty  bodies,  which,  when  treated  with  strong 
alcohol, yield  the  volatile  oils  to  that  solvent,  forming  essences;  numer- 
ous oils  or  essences  used  in  perfumery  are  prepared  in  this  way.  Others 
are  prepared  by  direct  expression  from  the  structures  containing  them, 
as  the  oils  obtained  from  the  rind  of  the  lemon  and  bergamot  fruits ; 
while  others  are  obtained,  with  associated  resins  and  camphors,  by  the 
use  of  ether;  in  the  Pkarmaeopceia  several  of  these  are  grouped  under 
the  head  Oleoresina. 

The  volatile  oils  are  mostly  soluble  in  water  to  a  very  limited  extent ; 
and  dissolve  a  small  proportion  of  water,  which  separates  at  low  temper- 
atures. They  are  mostly  soluble  to  an  tinlimited  extent  in  anhydrous 
alcohol,  ether,  and  the  fixed  oils. 

The  perfume  of  moat  plants  is  due  to  the  gradual  elimination,  dif- 
fusion, and  oxidation,  in  very  minute  quantities,  of  their  volatile  oils. 
Every  one  must  have  noticed  that  in  the  moist  morning  and  evening 
atmosphere,  the  odor  of  flowers  is  greatly  enhanced,  a  phenomenon 
which  is  partlyduetothepowerof  vapor  of  water  to  aid  in  the  diffiision 
of  the  volatilized  oils,  and  probably  partly  to  an  increased  tendency'  to 
oxidation  in  contact  with  aqueous  vapor.  According  to  Liebig,  the 
perfume  of  essential  oils  is  strong  in  proportion  to  their  tendency  to 
oxidize  in  the  air,  though  their  d^ree  of  volatility  has  also  an  importaut 
bearing  on  this  properly.  Their  odor  is  generally  strong  in  proportion 
to  the  oxygen  in  their  composition.  Certmn  oils  containing  no  oxygen 
may  be  temporarily  deprived  of  their  characteristic  odors  by  distillation 
from  freshly-burnt  lime  in  an  apparatus  exliausted  of  air  or  filled  with 
carbonic  acid  gas.  The  odor  of  essential  oils  is  apt  to  be  less  delicate  or 
grateful  after  they  have  been  isolated  than  when  siwntaneously  exhaled 
by  the  plant,  and  by  time  and  exposure  many  of  them  not  only  lose 
their  delicacy  of  flavor,  but  become  less  limpid,  assuming  a  darker  color 
and  more  retinoid  consistence.  In  the  process  of  drying  certain  plants 
at  a  moderate  heat,  the  oil  seems  to  improve  in  flavor,  while  very  little 
of  it  is  dissipated,  so  that  the  aromatic  seeds,  as  of  fennel  and  caraway, 
the  unexpanded  flowers  of  cloves,  etc.,  as  found  in  commerce,  yield  full 
proportions  of  essential  oils,  and  of  finer  quality  than  the  imported  oils 
obtained  from  them  when  fresh.  Valerian  is  an  instance  of  the  smell 
being  greatly  increased  by  age,  owing  to  the  oxidation  of  the  oil. 

In  Judging  of  the  odor  of  a  volatile  oil  the  diflusion  of  a  verj'  small 
quantity  in  the  air  is  preferable  to  applying  the  nose  directly  to  the  \'ial. 
Inexperienced  persons  will  sometimes  fail  to  recognize  the  resemblance 
of  the  oil  or  essence  to  the  plant  from  which  derived  from  neglect  of 
this;  a  drop  rubbed  upon  the  hand  and  moistened  by  the  breath  will 
generally  develop  the  characteristic  odor.    Solutions  of  essential  oils  in 
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alcohol  often  disappniot  the  expectation  of  amateurs  from  the  predomi- 
nance of  the  odor  of  the  spirit,  which,  as  the  most  volatile  ingredient, 
first  salutes  the  olfactory  nerve ;  and  yet  these  solutions  may  be  suited 
to  the  purposes  in  view,  imparting  a  lasting  perfume  after  the  alcohol 
has  evaporated.  It  is  the  custom  of  perfumers  to  dilute  the  alcoholic 
solutions  of  essential  oils,  colognes,  toilet  waters,  and  spirits,  with  as 
lai^  a  proportion  of  water  as  is  compatible  with  the  complete  solution 
of  the  oil.     (See  chapter  ou  Distilled  Products  and  Perfumery.) 

In  medicine,  the  essential  oils,  as  existing  naturally  iu  plants  and  ex- 
tracted by  menstrua,  or  as  isolated  for  separate  use,  are  in  the  highest 
d^^ree  useful  and  important ;  they  and  their  imuiediate  derivatives,  the 
camphors  and  resins,  furnish  remedies  of  the  following  therapeutic 
classes;  stimulanls,  arterial  and  nervous — in  the  latter  class  the  sul- 
phuretted oils  are  especially  important — rubefacients,  carminatives,  em- 
menagc^es,  parturients,  diuretics,  anthelmintics,  sedatives,  and  a  few 
of  them  are  used  with  great  advantage  as  remedies  in  hemorrhages  and 
for  important  alterative  effects  in  the  secretions.  The  most  familiar  use 
made  of  volatile  oils  in  ordinary  prescriptions  is  with  reference  to  their 
aromatic  and  corrective  properties  in  combination  with  other  remedies. 
Upon  their  employment  in  this  connection,  see  chapter  on  the  Art  of 
Prescnribing. 

Oiemical  History. — Notwithstanding  the  admitted  crude  and  imper- 
fect preparation  of  the  volatile  oils  of  commerce,  and  the  fact  that  they 
consult  of  different  proximate  principles  varying  in  their  relative  pro- 
portions to  each  other,  and  therefore  in  the  results  of  their  analyses ; 
yet  much  light  has  been  thrown  upon  their  chemical  history  by  the 
labors  of  chemists. 

Volatile  oils  may  be  classed  as,  1.  Carbo-hydn^ns  or  camphenes; 
2.  Oxygenated  oils;  3.  Nitrogenated  oils;  4.  Sulphuretted  oils;  and 
5.  Empyreumatic  oils.  Another  classification,  by  Fourcroy,  is,  1.  Fu- 
gacious oils,  obtainable  only  by  the  "  intermediary  "  of  a  fixed  oil,  such 
as  lily,  jasmine,  tuberose,  etc. ;  2.  Light  oils,  those  extracted  by  expres- 
sion ;  3.  Viscous  oils,  such  as  canella,  cloves,  cardamom,  etc. ;  4.  Con- 
crete oils,  extracted  by  distillation,  which  solidify  on  cooling  or  crystal- 
lize by  slow  evaporation ;  6.  Cerates,  or  those  extracted  in  a  concrete 
state  by  expression,  as  nutmeg  oil ;  6,  Camphorated  oils,  those  from  which  a 
substance  similar  to  camphor  can  be  extnicted,  as  lavender,  rosemary,  etc. 

The  natural  volatile  oils  belonging  to  the  first  class  all  have  the  com- 
position C,(Hi5,  and  from  nearly  ^  of  the  second  class  by  fractional 
distillation  a  liquid  of  the  same  composition  may  be  obtained,  having, 
with  few  exceptions,  a  lower  boiling  point  and  being  thinner  and  of  less 
specific  gravity  than  that  portion  distilling  at  a  higher  temperature ;  the 
former  is  called  f(<eopteii;  ^6  latter,  stearopten;  it  usually  contains 
oxygen,  and  frequently  has  the  composition  of  oitlinary  camphor, 
C,oHi„0,  oxide  of  camnhene ;  or  its  composition  corresponds  with  a 
hydrate  of  camphene,  C,„HijO  ("Borneo  camphor),  C,„Hj„Oj  {juniper 
camphor),  C'l^^Oj  (lemon  camphor).  A  similar  hydrate  may  be  ob- 
tained from  turpentine  and  most  other  camphenes  by  treating  them  with 
a  mixture  of  nitric  acid  and  alcohol,  when  terj^in,  C,gH,g+6H,0,  crj-&- 
tallizes,  which  iu  vacuo  loses  2HjO. 
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By  the  action  of  hydrochloric  acid  gas  on  the  camphenes,  a  combina- 
tion of  the  two  is  effected,  which  may  be  liquid  or  solid ;  if  the  latter, 
it  ig  crystalline,  and  from  its  resemblance  to  camphor  has  been  called 
artificial  camphor.  The  behavior  of  a  number  of  the  camphenes 
towards  polarized  light  has  been  observed ;  most  of  them  deviate  its 
plane  to  the  left ;  the  carbo-hydrt^n  of  oil  of  lemon  is  an  exception, 
turning  the  polarized  light  towards  the  right. 

All  ptire  volatile  oils  are  believed  to  be  colorless,  thoi^h  a  few  have 
not  as  yet  been  obtained  entirely  destitute  of  color,  while  a  few  are  so 
readily  influenced  by  air  and  hght,  as,  after  rectification,  to  assume  col- 
oration in  a  short  time  (oil  of  cinnamon  and  cassia).  There  are  very 
few  colored  oils  which  cannot  be  freed  from  color  by  rectification  or 
fractional  distillation ;  oleum  matricarias  and  anthemidis  have  a  blue 
color;  oleum  millefolii  an  indigo  blue;  oleum  absinthii  a  deep-brown 
color ;  oleum  sem.  nigellse,  which  is  of  a  brownish  color,  has  the  prop- 
erty of  fluorescing  with  a  blue  color,  which  may  also  be  observed  in 
its  alcohoUc  and  ethereal  solutions. 

The  volatile  oils,  by  absorbing  oxygen  from  the  atmosphere,  assume 
a  deeper  color,  which  passes  through  yellow,  reddish,  or  greenish,  to 
brown;  those  to  which  a  color  naturally  belongs  also  undergo  this 
change,  generally  passing  through  green  to  brown.  This  change,  as  a 
general  rule,  takes  place  very  slowly  with  the  natural  carbo-hydrogens ; 
oxygenated  oils  change  more  quickly,  usually  in  proportion  to  the 
oxygen  they  contain.  With  the  deepening  of  the  color  the  fluidi^  of 
the  volatile  oils  is  lessened  owing  to  a  resinification  taking  place,  some 
gradually  assuming  the  consistence  of  resins ;  at  the  same  time  the  odor 
IS  altered  and  rendered  more  or  leas  unpleasant. 

The  less  stearopten  oils  contain,  the  leas  are  they  influenced  by  chai^ 
of  temperature,  while  from  all  a  few  crystals  may  be  obtained  in  me 
cold,  unless  they  have  been  entirely  deprived  of  the  water  dissolved  by 
them  in  minute  quantities  during  their  preparation.  As  the  carbo- 
hydrogens  are  not  solidified  by  a  low  temperature,  a  change  in  the 
amount  of  the  stearopten  must  necessarily  alter  the  freezing  and  melting 
points  of  the  volatile  oils,  the  latter  of  which  is  always  several  degrees 
above  the  former.  G.  H.  Zeller,  from  his  own  observations  with  oils 
prepared  by  himself,  gives  the  following: 

Oleum  anigi                                       Bolidifiea  at  43°  to  66°  F.,  liquefies  at    68°  to  72°  F. 

Oleum  aniu  alelUti  "       "  M  "  69    "  "  63.5 

Oleum  atniwe  flor.  "  100  " 

Oleum  fnKniculi  (meetly  eteoptenj  "  bel.  +  5  "  "  21               " 

Oleum  fceniculi  (rich  in  stearopt.)  "       at  41  "45    " 

Oleum  matrimriie  "        "  10  "    5    "  "  21               " 

Oleum  pelroeelini  "        "  35  "  50    " 

Oleum  rotte  geran.  "       "88  "  "  100             " 

The  boiling  point  is  variable  from  the  same  cause ;  volatile  oils  com- 
mence to  boil  at  comparatively  low  temperatures,  when  elfeopten  with 
little  stearopten  distils  over ;  gradually  the  boiling  point  rises  and  the 
distillates  contain  more  of  the  s(«aropteu ;  the  boiling  point  of  any  pure 
compound  of  the  volatile  oils  is  stationary. 

Tue  relations  between  certain  essential  oib,  organic  acids,  and  neutral 
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principles  found  in  plants,  coostituting  r^;ular  series  of  chemical  com- 

pouad^,  though  not  as  yet  discwered  to  extend  to  any  fsieat  number  of 
them,  are  among  the  most  curious  and  interesting  developments  of 
modem  cliomistiy.     The  following  syllabus  embraces  most  of  these : 

Benzfle,  Bi CuH  J3, 

Hydruret  of  Bi,  oil  of  bitt«r  almond    .  C,H,0 

Oxide  of  Bz,  anhj'drouii  benzoic  ocitl     .         .        .  C^IlijO, 

Oxide  cri-Hlallized  benzoic C,H,0,+HO 

Cvnimmile,  Ci C.HbO 

livdruret  of  Ci,  oil  of  cinntunon  ....  t',H,0 

Oxide  of  Ci,  cinnamic  acid (^H|0> 

Cuniyle C„H„0 

Hvdniret  of  cumvle,  oil  of  piimin         .        .         .  CioH,^ 

Oxide  of  eiinivIe,'cumiDic  acid     ....  CJH,fi, 

ThvmTle,Tli' 0,„H„ 

Hvdriiret  of  Tli,  (hvmene CijHn 

Oxide  of  Th,  thymol C„H„0 

"CarvoV'oilof  carawav C„H„0 

"  C»n-acrol."  creasole  of  camphor  C^„0 

Eutvle,  Kut C„Hb,0 

livdruret  of  Rm,  oil  of  rue          ....  Ci.HtoO" 

Sa'licvle,  Sal          .......  CH.O, 

livdruret  of  Sal  (spirous  add)  t  .         ...  HC,H/) 

Helicin+aq C,HtOt+C,K,fit  (glucose) 

Saligenin C,H.O, 

Salidii+2  an C|,H,sO, 

Salicvlioarid C,HA 

Snlkjlate  of  methyl,  oil  of  gaultheiia          .  C,H,(CH,)Oi 

ADULTEBATIOire  AND  TeSTB. 

Essential  oils  are  liable  to  be  adulterated  with  fixed  oils,  with  alcohol, 
and  with  other  and  cheaper  essential  oils.  The  mode  of  detecting  these 
adulterations  is  as  follows : — 

Mltk  FUed  Oils. — Oils  thus  adulterated  leave  upon  bibulous  paper  a 
greasy  spot,  which  remains  even  after  long-continued  heating  over  the 
Hame  of  a  lamp.  Sometimes,  owing  to  the  essential  oil  being  partially 
nvinified,  it  leaves  a  mark  which  is  devoid  of  transparent^'  and  possesses 
a  peculiar  glass,  while  the  stuin  from  a  fixed  oil  is  transparent,  and,  when 
completely  absorbed  by  the  itaper,  devoid  of  a  distinct  gloss — besides, 
when  soaked  in  alcohol  and  heated,  the  resinoas  stain  can  be  wiped  off, 
while  the  fatty  stain  cannot  be  removed.  When  a  mixture  of  volatile 
and  fixed  oils  is  distilled  with  water,  the  volatile  oil  passes  over  while 
the  fixed  oil  remains,  and  may  be  saponified  with  alkali.  On  dissolving 
the  volatile  oil  in  strong  alcohol,  in  the  proportion  indicated  in  the  sj'l- 
labus,  the  greater  part  of  the  fixed  oil  remains  undissolved.  Snmll 
proportions  of  fixed  oils  may  escape  detection  if  soluble  to  any  ext«iit 
in  alcohol,  and  this  difficulty  is  increased  by  the  increased  solubility'  of 
the  fixed  oils  from  admixture  with  essential  oils. 

H'ifA  Alcohol. — When  the  proportion  of  alcohol  is  considerable,  the 
greater  part  of  it  may  be  extracted  by  water,  the  liquid  becoming  turbid, 
and  the  oil  finally  separating.  W^hen  the  quantity  of  the  adulteration 
is  small,  it  is  better  to  shake  it  with  olive  oil,  which  dissolves  the  essential 
oil,  and  separates  the  alcohol  in  a  layer  floating  on  the  snrfaoe.  The 
■The  aldehyde  of  capiinlo  add.  f  Oil  of  «pinea  (see  AcicU]. 
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quantity  of  alcohol  is  shown  approximatdy  by  ahaking  the  adulterated 
oil  with  an  equal  bulk  of  vrater  in  a  minim  measni'e  or  test-tube  grad- 
uated for  the  purpose,  and  observing  the  diminution  of  its  volume. 
Into  a  graduated  tube,  two-thirds  filled  with  the  oil,  some  pieces  of 
chloride  of  calcium  may  be  introduced,  and  a  geotle  heat  applied  for  a 
few  minutes  with  Station.  If  no  alcohol  is  present,  the  lumps  of 
chloride  of  calcium  appear  unaltered  on  cooling ;  if  it  contains  alcohol, 
they  will  ahow  a  disposition  to  coalesce,  and  if  it  is  in  considerable  pro- 
portion, a  fluid  layer  will  separate  at  the  bottom,  on  which  the  oil  will 
float.  This  is  especially  applicable  to  oil  of  lemon,  of  which  480  grains, 
mixed  with  15  of  alcohol,  liquefies  3  grains  of  chloride  of  calcium. 
The  suspected  oil  being  agitated  with  dry  acetate  of  potassium,  if  dis- 
solved, on  mixture  with  sulphuric  acid,  and  heating,  tne  odor  of  acetic 
ether  is  evolved,  recognizable  by  its  odor.  Nitric  acid,  added  to  oil  of 
bitter  almonds,  will  only  give  ofT  nitrous  fumes  in  case  of  its  adultera- 
tion with  alcohol. 

With  other  Enamtial  Oih. — One  means  of  detecting  these  common 
adulterations  is  bv  rubbing  a  small  quantity  upon  the  hand,  and  notic- 
ing the  odor  before  and  after  it  is  dried,  or  in  setting  fire  to  a  small 
portion,  and  blowing  it  out  again,  when  the  foreign  odor  may  generally 
be  perceived.  If,  on  agitating  the  suspected  oil  with  its  own  bulk  of 
strong  alcohol,  it  is  not  completely  dissolved,  probably  oil  of  turpen- 
tine, or  some  other  sparingly  soluble  oil,  is  present.  Most  carbo-hydro- 
gons  require  over  10  parts  of  alcohol,  of  ,85  sp.  gr.,  to  dissolve  them. 
Oil  of  savine  is  soluble  in  2  parts  of  alcohol  of  this  strength,  which 
affords  a  means  of  detecting  its  adulteration  bv  the  oil  of  turjientine. 

Oils  of  copaiba,  cubeba,  and  the  empyreumatic  oils,  are  recognized  by 
the  absence  of  a  violent  fulminating  reaction  with  iodine. 

The  natural  carbo-hydrogens  prevent  the  reaction  of  the  oxygenated 
oilsmth  a  proportionate  amount  of  nitroprusside  of  copper,  which  must, 
therefore,  lie  used  in  very  small  quantity  only. 

This  reagent  is  prepared,  according  to  Wittstein,  by  the  following 
process:  10  ounces  nitric  acid — sp.  gr.  1.20 — are  stirred  into  4  ounces 
powdered  ferrocyanuret  of  potassium,  afterwards  digested  on  a  water- 
bath  until  the  filtered  solution  is  precipitated  with  a  slate-color  by  a 
protosalt  of  iron ;  the  liquid  is  then  diluted  with  twice  its  measure  of 
water,  neutralized  with  carbonate  of  sodium,  heated  to  the  boiling  point, 
filtered,  and  precipitated  with  sulphate  of  copper ;  the  precipitate  is  well 
washed,  and  dried  at  a  moderate  heat. 

The  color  imparted  to  oxygenated  oils,  so  far  as  examined,  is  charac- 
teristic and  striking:  For  ol.  cajeputi  viride,  olive-green ;  ol;  cari'oph., 
pink,  violet,  cherry-red,  reddish-brown,  opaque ;  ol.  cassiee,  hyacinthine, 
deep  brown,  red ;  ol.  chenopodii,  instantly  brown,  red ;  ol.  millefolii,  pale- 
blue,  dark^reen ;  ol.  mooardte,  colorless,  green,  brown,  black ;  ol.  myr- 
ciie,  greenish,  greenish-brown  to  brown-black.  The  others  are  yelfow 
or  brown,  combined  with  yellow  and  red.  (See  Proceed.  Amer.  Pharm. 
Aamc.,  1858,  p.  344.) 

NUric  add  reacts  eueraietieally  with  but  few  volatile  oils,  unless  heat 
be  applied,  but  oxidizes  them  slowly.  The  binary  essential  oils  are  con- 
verted into  a  hard  or  brittle  I'esin,  with  the  exception  of  oleum  sabime, 
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which  yieUls  merely  a  liquid  of  about  the  consistence  of  olive  oil.  The 
oxygenated  oils,  on  the  other  haiid,  are  usually  converted  into  a  thick 
liquid  or  soft  resinous  mass  ,•  ol.  absiathii,  aurantii  corticis,  calami,  cari, 
caryophilli,  cassia,  matricame,  mentlue  crispce,  origuii  vulgaris,  petroee- 
lini,  and  valeriame  yield  with  thb  reagent,  irithout  the  application  of 
heat,  hard  and  even  brittle  resin,  in  some  instonces  with  tie  evolution 
of  vapors  of  HNO,. 

Sidpkuric  acid  produces  with  but  few  volatile  oils  any  characteristic 
reaction ;  it  usualfy  renders  them  more  consistent ;  but  converts  them 
very  rarely  into  a  dork  resin ;  the  color  of  the  acid,  after  the  reaction 
has  ceased,  is  generally  of  various  shades  of  brown  or  reddish-brown. 

The  color  of  the  following  oils  is  finally  changed  to  blue  or  violet  by 
HjSOj,  ol.  abainthii,  caiTophylli,  and  valerians ;  to  olive-green,  ol.  cin- 
namonii  Chinens, ;  to  blood-red,  ol.  anisi  stellati,  ori^ni  vulg.,  and 
petroselini ;  to  carmine-red  or  purple,  ol.  cinnamomi  Ceylon,  cumini, 
feuiculi,  maioramEe,  salvite,  serpylli,  and  thymi. 

The  sulpnuric  acid  turns  to  a  pure  red,  blood-red,  or  purple  color, 
with  ol.  anisi,  anisi  stellati,  calami,  cassiie,  foeniculi,  macidis,  and  serpylli. 

Iodine,  applied  in  fine  powder,  reacts  very  differently  with  the  various 
essential  oils ;  but  this  reaction  is  greatly  modified  by  their  age,  being 
generally  less  enei^tic  in  proportion  to  their  resinificatioo  and  with  the 
diminution  of  temperature,  so  that  different  results  are  obtained  at  our 
medium  summer  heat,  and  in  winter  at  the  moderate  temperature  at 
which  our  rooms  are  usually  maintained. 

The  binary  oils  are  fulminating  in  a  high  degree  with  iodine,  except 
ol.  copaibee,  cubebte,  and  elemi,  which  are  but  moderately  acted  upon. 
Of  the  oxygenated  oils,  those  of  the  Aurantiace^  fulminate  with  iodine; 
also  ol.  lavendulse,  macidis,  origani  vulg.,  petroselini,  and  spicse. 

Ethereal  solution  of  iodine  exerts,  as  a  general  rule,  a  less  powerful 
action  upon  the  volatile  oils  than  iodine  in  substance. 

Bromine  fulminates  with  many  oils  most  violently;  the  reaction  is 
frequently  so  forcible  as  to  throw  out  of  the  vessel  most  of  its  contents. 
Au  ethereal  solution  of  bromine  is  better  adapted  for  this  purpose,  be- 
cause the  reaction  with  the  oils  is  sufBciently  slow  to  notice  any  changes 
in  their  color  and  consistency.  (See  Proceed.  Atim:  Pkarm.  Assoc.,  1858, 
p.  344,  and  1859,  p.  338,  where  this  subject  is  fullv  treated  by  Prof.  J. 
M.  Mabc-h.) 

In  examining  volatile  oils  for  their  purity,  it  is  advisable  to  take  into 
consideration  all  their  physical  properties  and  their  behavior  with  vari- 
ous reagents;  the  greater  or  smaller  amount  of  either  stcaropten  or 
elieopten  will  modify,  to  a  certain  extent,  their  physioil  and  chemical 
properties.  The  preservation  of  the  volatile  oils  free  from  alteration 
by  time  seems  to  be  facilitated  by  keeping  them  well  secured  in  small 
bottles  secluded  from  the  light,  and  by  the  addition  of  alcohol  even  in 
small  projwrtion.  Carl  Friih  recommends  the  following  method  for 
oils  of  lemon  and  orange :  to  every  pound  of  the  oil  1  ounce  of  alcohol 
is  added  and  well  mixed,  then  an  ounce  of  water  is  added,  which  with- 
draws the  alcohol  from  the  oil  and  collcctti  at  the  bottom  as  diluted 
alcohol,  separating  a  resinous  film. 

To  rest(»re  old  and  resinified  volatile  oiU  Curieux  recommends  a  strong 
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solution  of  borax,  which  is  mixed  with  aDinml  charcoal,  and  then  am- 
tated  with  the  oil ;  the  latter  separates  free  from  reain,  and  with  the 
orijnnal  odor.  For  lai^  quantities  the  simplest  proceea  is,  probably, 
redistillatJoD  with  water,  and  sometimes  with  a  little  alkali. 

A  process  succesafully  applied  by  Charles  Bullock,  of  Philadelphia,  to 
oil  of  lemon,  consisted  of  mixing  the  oil  with  a  solution  of  perman- 
ganate of  potassium,  in  the  woportion  of  1  ounce  of  tlie  salt  to  8  ounces 
of  water ;  this  quantity  is  sufficient  for  4  pounds  of  the  oil.  The  mixed 
oil  and  solution  being  agitated  tc^ether  for  a  long  time,  the  oil  was 
decanted,  mixed  with  fresh  water,  and  warmed  gently  till  it  floated  per- 
fectly clear  on  the  surface. 

Class  1st,  Cahbo-Hydrooen  Essential  Oiis. 
The  most  aunple  essential  oils  are  those  which  consist  of  carbon  and 
hydrogen  alone.  Some  of  these  are  ftequently  associated  with  the  oxy- 
genated essential  oils.  The  coniferse,  l^uminosEe,  and  piperacete  yield 
nearly  all  that  are  known.  Although  these  are  so  simil^  in  composi- 
tion, they  are  as  dissimilar  in  many  of  their  properties  as  thej'  are  un- 
like the  members  of  the  oxygenated  group.  As  already  stated,  when 
absolutely  pure  and  exposed  to  no  oxidizing  influences,  they  are  quite 
inodorous,  and  it  is  impossible  io  this  state  to  distinguish  oil  of  lemon 
from  oil  of  turpentine,  or  oil  of  juniper  from  oil  of  neroli.  As  soon  as 
they  are  exposed  to  oidinary  'external  influences,  howe\-er,  they  develop 
their  characteristic  odors  and  become  leas  limpid  and  free  from  color. 
Ijeft  in  contact  with  about  an  equal  volume  of  alcohol  and  1  part  of 
nitric  acid,  they  gradually  absorb  water  and  separate  an  indifferent  crys- 
tallizable  hydrate,  which  has  been  called  terpin.  By  nitric  acid  they 
are  converted  into  hard  resins,  and  sulphuric  acid  colors  them,  mostly 
of  various  shades  of  red ;  nearly  all  fulminate  with  iodine,  or  like  the 
oils  of  cubebe  and  elemi  evolve  at  least  vapors.  With  hj-drochloric 
acid  gas  they  yield  either  solid  or  liquid  compounds.  As  a  class,  they 
are  the  least  soluble  in  alcohol  and  in  water,  and  have  the  lowest  specific 
gravity.  Several  of  them  are  among  the  most  useful  of  vegetable 
stimulants.  The  composition  of  the  carbo-hvdri^u  essential  oils  is 
C,oH,j,  or  some  multiple  of  CjHgj  they  are  tnerefore  called  terebenes 
or  camphenes,  and  may  be  r^arded  as  the  radical  of  camphor,  as  the 
following  table  shows : — 

Camphene                .       .  C,aHw  Camphor  from  Camphora 

Borneo  camphor  Ck,HkH,0  omciDaruD)  .                 .     C„H^O 

Terpin  (Jumper  camphor)  C„Hm2H,0  Camphoric  acid                .     C^H^^ 

Lemon  camphor       .        .  C]gH]^H,0 

Syllabus  of  Empyreumatic  Volatile  Oii^. 
1.  Composition  C^Hn. 

Caoutcbine,  from  caoutchouc;     Boils  at  340°;  odor  resembling  lemoti;  taste  bumins, 

aromatic;  fp.gT.. 842. 
Colophene,  rain  oil,  from  rosin.     Colorlew  in  trammitted,  indigo-btue  br  reflected 

light ;  Rp_,  gt.  .940 ;  boils  at  600° ;  odor  peculiar,  empyreumatic ;  iixed  in  naintioK. 
Ol.  asphaiti,  from  asphalttim.     Contains  two  isomeric  compounds;  cold  HNO,  ctdora 
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01.  betuln,  from  b&rk  of  Betula  alba.    Odor  agreeably  terebinth  inaie ;  sp.  gr.  .847. 

Ol.  Huccini,  fmm  amber.  Yellow,  sp.  gr.  .80  to  .88 ;  odor  empyreumBtic;  u»ed  as  anti- 
HpBBinodic  internally  and  eitemaUv;  contains  several  Lsomeric  oiU;  wilh  (i  parts 
fuming  HNO,  yields  artificial  musk;  formerly  often  employed  as  a  substitute  for 

2.  CoMPoaiTiON  C.H,. 
Oleum  petr«,  petroleum.     From  springs  in  coal  regions;  colorless  and  thin;  rellow, 

brown,  and  almnet  black,  and  thick  oily ;  the  American  coal  oil,  kerosene,  belongs 

to  this  class,  as  well  as  Barbadoes  tar ;  consibts  of  numerous  isomeric  oils. 
Paralfinum,  paraffin.     Crystalline,  inodorous,  and  tasteless;  possesses  tittle  affinitv  for 

chemical  reagents ;  fusing  piiint  varies  from  91°  to  14U° ;  sloppeis  rubbed  vith  it  do 

not  adhere  to  oecli  of  buttles  confining  alkalies. 

3.  Composition  variol'b. 
Oleum  cadinum,  from  the  wood  of  Juoiper  oxycednis.    Used  in  Greece  for  chronic 

eruptions  on  the  skin,  in  the  form  of  plasma,  etc. 
Eupion.     Colorless,  aromatic,  indlfleren^  boils  at  1 10° ;  isomeric  bodies  of  composition 

C,H..|., ;  accompanies  creasote. 
Chiysene.CjHj.   Golden-yellow,  crystalline,  in  coal  tar. 

Krene,  C|sH|,.     Colorless  microscopic  needles,  in  coal  tar. 
otagene.     From  the  lar  of  turf,  bituminous  coal,  etc. ;  colorless,  thin,  of  great  il- 
luminating power;  with  HNO,  nltro-benzole  and  other  nilrogenaled  compounds. 
Naphthalin,  C,gH,.     In  coal  t&r,  soot,  etc ;  colorless  rhombic  lamin«,  slightly  aromatic, 
fusible  at  175°. 

8o  far  as  examined,  these  carbo-hydrt^os  are  not  altered  in  appear- 
ance on  being  boiled  with  nitro-prusside  of  copper,  a  reagent  before 
adverted  to  as  of  much  interest  in  connection  wiUi  the  oxygenated 
essential  oils ;  they  even  have  the  power  to  prevent  a  certain  quantity 
of  this  body  from  acting  on  the  oxygenated  oils. 

Notwithstanding  their  isomerism,  their  odor,  boiling  point,  and  op- 
tical behavior  vary  oonsiderably.  It  is  frequently  only  by  the  hist  two 
means  that  we  are  enabled  to  conclude  on  the  puritv  of  these  volatile 
oils.  Berthelot  has  shown  that  by  the  fractional  distillation  of  ordinary 
oil  of  turpentine  different  portions  may  be  obtained,  being  alike  in  odor 
and  composition,  but  having  a  somewhat  different  boiling  point,  deviat- 
ing polarized  light  with  a  <lifferent  degree,  and  entering  with  hydro- 
chloric acid  into  conibinationa  of  a  slightly  different  character. 

The  following  syllabus  contains  those  binary  oils  which  are  obtained 
as  such  directly  from  the  plants,  or  merely  by  a  simple  rectification  of 
the  crude  product. 

Syllabcts  of  Plants  yielding  Carbo-Hydrogen  Essential  Oils. 

DipUrruea;. 
Dryobalanope  camphors,  Borneo  camphor  tree.     In  the  a 
camphone,  sp.  gr.  .92  to  .945 ;  the  natural  oil  contains  c 

Terebinthacfo. 
Amvria  elemifera,  Elerai  t 

"und   ■"    " 
Balsamodendron  myrrha,  myrrh — gum  resin.     01.  myrrhie ;  yield  2  to  21  per  cent. ; 

colorless  or  yellowish ;  taste  aromatic  camphoniceoiis ;  used  in  toothache. 
Bosweilia  serrala,  Bast  India  Ulibanum  tree — gum  resin.     01.  olibaoi;  yield  4  to  6 

per  cent.;   colorless;   sp.  gr.  .8ti6;   odor  terebinth inate ;   contains  very   little   O; 

explodes  when  heated  with  HNO,. 
Hedwigia  balsamifer^.  Mountain   balsam — oleoresin.     01.   hedwigiie;   yield  11  per 

cent, ;  yellowish ;  odor  terebinth  inate ;  by  HNOj,  Besh-cotored  and  a 
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Copaifera  (Tarione  species) — oleoresin.  01.  copaibee ;  vield  W  to  80  per  cent. ;  color- 
leas  ;  ap.  gr.  .87  to  M ;  with  20  to  30  parts  alcohol  a  'turbid  solution ;  CuHu+SHa 
solid ;  fields  terpin  slowly ;  fulmioales  slightly  with  I. 

Pipemcta. 
Piper  cubeba,  cubeb — fruit,     01.  cubebie;  yield  6  U»  15.5  per  cent,;  colorless;  sp-^- 

.9'J  to  .93:  with  '27  alcohol  opalescent ;  with  I  yellow  and  gray  vapors;  by  I^SOt, 

brown-red. 
Piper  ni^ra,  black  pepper — fmit.    Ol.  Piperis  nigne ;  yield  1  to  3  per  cent. ;  sp.  gr.  .86 

to  .89 ;  no  solid  componnd  with  HCI. 

Coniftra. 
Abies  Canadensis,  hemlock  spruce  fir— boughs.     Oil  of  hemlock  or  spruce ;  yield  1  oz.  - 

per  8  lbs.    See  Amer.  Jmir.  Pharm.,  1859,  29, 
Junipenie  communis,  juniper — fruit,  tope,  and  wood.    01.  juniperi ;  yield  of  fruit,  } 

to  2i  per  cent, ;  colorless ;  sp.  gr.  .85  to  .61 ;  3C,oH.,-i-2HCI  is  liquid ;  yields  lerpin 

very  slowly  ;  with  12  parts  alcohol  turbid  ;  very  fulminating  with  I. 
Juniperus  sabina — savin  leaves.     01,  ssbinie  ;  yield  1  to  5  per  cent. ;  colorless;  sp.  gr- 

.89  to  .94;  soluble  in   2  parts  alcohol,  with  more  opalescent;  compound  with  HCl 

not  solid  ;  yields  terpin  ^ter  several  months ;  with  HNOj  thin  balsam  ;  with  I  very 

fulminating. 
Juniperis  Virgimaaa,  red  cedar — leaves.    OL  Juniperi  VitginiaQ»|  colorless  ;Kiliible 

in   1  part  alcohol,  turbid  with  2^  parte  alcohol  and  more;   dissolvee  I  without 

PinuB  pumilio.  Mountain  pine — oleoresin.  Ol.  templinam ;  colorless  or  pale  yellow ; 
sp.  gr.  .85  ;  turbid  with  10  parts  alcohol. 

Pinus  palustris  and  other  species  of  pine — oleoresin.  01.  terebinthinie ;  colorless;  sp. 
gr,  .86  to  .90;  clear  solution  with  10 to  12  parts  alcohol;  fulmiuales  violently  with  1; 
with  HCI  a  solid  and  liquid  compound. 

Pinus  sabimaDa.  Abietine;  sp.  er.  .594  at  61.70°  F. ;  boils  at  214°  P.  FortemovinK 
paint,  grease,  etc.;  peculiar  in  being  lighter  than  alcohol  or  ether.  The  leaves  of 
various  species  of  Finns  yield  a  volatile  oil  conlaining  CwH)i  and  oxygenated  com- 
pounds. 

Clasb  2d.    Oxygenated  Oris. 

Besides  carbon  and  hydrogen,  these  essential  oils  contain  oxygen, 
either  in  both  the  eUeopten  and  stearopten  or  only  in  the  latter.  The 
elceopten  ia  usually  a  car  bo-hydrogen,  and  then  mostly  of  the  composi- 
tion C,(pH,g;  it  is  but  rare  that  the  stearopten,  or  camphor,  as  it  has  oeen 
called,  aa  in  the  case  of  oil  of  rose,  is  a  carbo-hydrc^n.  Many  important 
members  of  this  class  are  obtained  from  the  natural  families  Umbel- 
liferse,  Labiatse,  I.«uracete,  and  Composite,  but  they  are  very  widely 
diffused  in  other  divisions  of  the  vegetable  kingdom.  In  some  instances 
oils  belonging  to  different  groups  are  obtained  from  different  parts  of 
the  same  plant;  tlins  the  oils  obtained  by  distilling  the  oleoresinous 
exudations  of  the  coniferte  are  carbo-hydrogens,  while  the  leaves  and 
yonng  branches  by  distillation  with  water  frequently  yield  different 
volatile  oils  containing  oxygen ;  the  oils  from  the  leaves,  bark,  and 
fruit  of  several  species  of  rosaeeas  contain  hydrocyanic  acid,  and  possess 
decidedly  sedative  and  even  poisonous  properties,  while  the  flowers  of 
the  same  plants  and  all  parts  of  the  herbaceous  rosacese  are  destitute  of 
any  vola^e  nitrogenized  jmnciple. 

Of  the  complex  series  derived  chiefly  from  the  cruciferae,  and  con- 
taining sulphur,  1  only,  that  of  garlic,  numbers  oxygen  among  its  ele- 
ments. Only  3  of  the  oxygenated  oils,  those  of  cinnamon,  gaultheria, 
aod  bitter  almond,  have  as  yet  been  produced  by  chemical  processes  from 
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otlier  vegetable  principles.  Tliis  extraordinary  attainment  of  modem 
cfaemistiy  leads  to  the  inference  that  many  others  of  this  class  are  capable 
of  artificial  production. 

Being  composed  of  two  or  more  different  liquids,  their  formula.i 
should  give  the  composition  of  these  compounds';  many,  however,  ai-e 
little  known.  The  empirical  formulae  will  never  convey  a  correct  idea 
of  the  composition  of  these  oils,  inasmuch  as  each  individual  oil  varies 
much  when  obtained  from  frtsh  or  dried  plants,  from  plants  grown  in 
a  rich  or  poor  soil,  and  even  collected  in  different  seasons;  the  stear- 
opten,  the  oxygenated  jiart,  varies  so  much  in  quantity  or  proportion 
aa  to  sensibly  affect  the  specific  gravity,  the  boiling  point,  as  well  as 
the  freezing  and  melting  point ;  all  these  characters,  wlien  given  of  an 
oil,  belong  to  a  particular  one,  and  may  be  modified  in  another  oil  of 
like  purity. 

With  the  action  of  reagents,  for  the  SEune  reasons,  there  are  certain 
final  results  nearly  alike  for  the  same  pure  oil,  differing  though  it  may 
in  the  proportion  of  ite  components,  or  in  the  degree  of  its  oxidation ; 
the  intermediate  changes  by  a  reagent  from  the  pure  rectified  oil  to  the 
final  result,  which  are  sometimes  interesting  ana  characteristic,  may  be 
lost  or  greatly  modified  on  account  of  the  resin ificat ion. 

The  oxygenated  volatile  oils,  though  heavier  than  the  carbo-hydrogens, 
are,  with  a  few  exceptions,  lighter  than  water ;  their  specific  gravity 
ranges  from  .82  to  1.09.     (See  Chemical  JUston/,  etc.) 

The  oxygenated  oils,  like  the  carbo-hydw^ens,  are  mostly  local  and 
general  stimulants :  some  of  them  are  of  the  kind  called  carminative::, 
ased  to  expel  wind  in  colic ;  others  are  stomachic,  promoters  of  diges- 
tion ;  a  few,  from  their  influence,  upon  the  nervous  centres,  rank  as 
antispasmodics.  Not  a  few  are  chiefly  valued  as  perfumes,  whether  for 
the  toilet  or  in  pharmacy. 

Most  of  the  spices,  as  nutmeg,  mace,  pimento,  cloves,  contain  oxy- 
genated oils,  which,  in  connection  with  peculiar  camphoraceous  or 
resinous  ingredients,  give  them  their  value  as  condiments  or  seasonei's. 

The  herbs  used  in  soups  and  stuffings,  and  rendering  savory  many 
otherwise  tasteless  dishes,  all  contain  essential  oils,  and  most  of  them  of 
this  series.  It  will  be  observed  that  none  of  the  essential  oils  rank  as 
narcotics,  except  in  overdoses,  though  those  of  camphor,  valerian,  ser- 
pentaria,  etc.,  as  before  stated,  are  used  as  cerebro-spinal  stimulants  and 
antispasmodics ;  the  peculiar  oil  of  tea  (Thea  Bohea)  is  probably  con- 
cerned in  producing  its  i^reeable  exhilaraut  effects. 

As  a  class  of  essential  oils,  the  oxygenized  are  the  most  soluble  in 
alcc^ol  and  water,  and  enter  into  the  Aqtus  [Medicabs)  and  Spiritua  in- 
troduced among  the  Uulenical  preparations. 

In  the  following  syllabus,  all  the  oxygenated  oils  will  be  found  under 
the  heads  of  their  respective  plants,  arranged  in  systematic  order,  to- 
gether with  their  most  striking  characteristics  and  uses. 
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Syllabus  op  Plants  Yielding  Oxygenated  Oils,  etc. 

(Mostly  dicotyledoDB,  but  few  monocotyledons.) 


DlCOTTLEDONB. 

BammciUaeta. 
Nieella  sativa — gmall   fennel 

Magnotiaera. 
Drimvs     Winteri  —  Winler's 

bark 
Illidnin  anisatum — Star  anise 


1   odoratiBaiouL — Ihlsng- 


Regeda  odorata — Mignooetle 
Viola  odorata — Sweet  violet 


Ciirua       limelta  —  Bergsniot 

lemon 
Citnis  limonum — I^emoD 
Citrus  lumia 
Citrus  medial— Citron 
Citrua  Tulgaris — Seville  orange 


CaMdliaeem. 
Thea  Bohea— Tea 


Bark 
Seed 


16  oz.  yield  10  to  20  gn. 

C„H„  and  CJI„0,;  the  latter  lolid  be- 
low 50°,  melts  at  62",  boila  at  430°.  (See 
UmbMiJcnr..)  Sold  for  oil  of  anise;  yield 
1,5  to  3.5  per  cent.;  sp.  gr.  .97  to  .98; 
soluble  in  6  alcohol. 

Ihlang-ihlang.  Distilled  in  manilla  and 
Singapore;  used  in  perfumery;  very 
coKtly ;  odor  resembliiw  jessamine  and 
lilac,  but  Bui  generis.    RisBemel. 

Very  minute;  extracted  by  a  fat  oil  for 


Blue;  delightful  fragrance;  yield  very 
small ;  for  use  in  perfumery  extracted 
by  a  6ied  oil. 


The  oil  obtained  from  orange  leaves  is 
called  (Men«  de  petit  grain ;  that  from 
the  flowers  of  citrus  vulgaris  is  the  real 
oil  ojneit^i,  though  probablv  the  Bowers 
of  other  Bpecies  are  mixeJ  with  them 
before  distillation;  oil  from  the  peel  is 
mostly  C„Hy;  all  contain  C,„H„0,. 
Their  sp.  gr.  is  between  .82  and  .90,  and 
thev  all  ful  ml  note  with  iodine. 

01.  auTonliifior.  yield  from  fresli  Bowers  2 
to  4  per  cent. ;  soluble  in  1  to  3  alcohol, 
with  more  opalescent. 

CM.  aurandi  corlicit  yield  2,8  per  cent,  from 
fresh  peel ;  with  7  to  10  parts  alcohol  a 
slightly  turbid  solution. 

tW.  bergamolla  yield  2  to  3  per  cent. ;  solu- 
ble in  half  alcohol,  with  more  opalescent. 

01.  Ihnoni*  yield  1.7  to  2.1  per  cent. ;  with 
10  alcoh'ol  turbid.  (See  Amer.  Jour. 
Pharm.,  1858,  136,  and  I860,  543.) 

Small  proportion;  lemon-yellow,  light, 
congeals  readily:  exhilarant;  combined 
with  theinia  said  to  be  diuretic  and  dia- 
phoraio. 
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Syllabus  op  Plants,  etc. — {Continued). 


Cydonia  Tulguis — Quince 

Bosa  MQtifolU — Hundred- 
leaved  roie 

Bosa  semperriieiw-EvergreeD 
rose,  and  other  species 

Sangnisorba  officinalis — Com- 

Spinea  ulmaria,  labata,&lipen- 
dula,  etc. — Meadow  sweet 


Eugenia  pimenta — Allspice 

Melaleuca  ci^jeputi — C^eput 


Barb 
Herb 


Peel 
Petals 
Pelak 

Boot 
Herb 


Fruit 


HyrtUB    communis — Common  li-eaved  and 


Canella  alba— Canells,  White 


Otutidaixa. 
Bhodiola  rosea— Boee  n 


Yields  Turkish  oil  of  geraniuin ;  distilled 
at  l-'annes  and   in  Algeria;  resembles 

rose  in  odor ;  most  spedea  of  pelargo^ 

Bf  fractional  distillation  its  oil  jields  ger- 
anid,  C-HkO,,  ;  colorless ;  boUs  at  232= 
C. ;  jields  witb  fused  (^Cl,  a  ciystalline 
compound,  and  with  hydrate  of  potas- 
sium valerianic  acid. 


i  grains;  yellowiah- 


18  OT.  yield  51  to  fl 

brown,  diuretic. 
16  oz.  yield  7  to  23  gnuns. 
Is  principal!;  CnH^O :  stini.  antispasmod. 

enunenagogue ;  yield  from  dry  plant  .31 
per  cenL '  sp.  gr.  .85  (o  .SI ;  soluble  in 
1  alcohol,  with  more  flocculent;  has 
been  made  synthetically. 

80  lbs.  yield  &om  9  to  16  drachms  of  oiL 


16  oz.  yielded  by  expmuon  4  grs. 

r  100  lb.  rose  leaves  yield  las  than  3  dr. ; 

Isp.  gr.  .88  to  .87 ;  below  86°  it  aasumea 
the  oonsislence  of  butter ;  the  odor  not 
altered  by  H^, ;  with  100  alcohol 
turbid;    tbe  inodoroua  Btearopten    is 

Color  blue ;  oordlaL 


CuHj,  a 
boiling 


8  per 
cent. ;  sp.  gr.  1 .03'  to  1,06 :  soluble  in  1 
part  alcohol,  (See  Amer.  Jcmrn.  Plana., 
1862,  p.  25.) 

Yield  as  much  as  6  per  cent ;  compos,  like 
oil  cloves  CjoH,,  and  CigHuOr 

Ck,H|,+H,0,  green;  sp.  gr.  .91  to  .97; 
Btimul.  anliapasm. ;  soluble  in  1  part  al- 
cohol. (^ni«-Joiim.Pfcirni.,  1861,  p.  545.) 

Verv  fragrant ;  lOOlbs-lreeh  leaves  vield 
2i  to  41  oz. 

Sp.  gr.  near  1 .040 ;  little  soluble  in  alcohol ; 
(mntained  in  bay  mm.  {See  Amer.  Jottm. 
Phann.,  1661,  p.  296.) 

CigH^,  odor  of  oyeput,  and  oxvgenated 
portions,  perhaps  caryophyUlc  add; 
yield  .57  per  cent. 

1  lb.  yields  1  dr.,  substitute  for  oil  of  rho- 
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Syllabus  op  Plasts,  etc. — (Cbnimufrf), 


Anethnm  grsTeoleni — Dill 


'Angelica    Archangel  i<ai — An- 

Apium  graveolens — Celery 
Apium  petroaeliDum — ParEle; 


Athonuintum  aureoselinnni — 

Mountain  parsler 
Camm  carui — Caraway 


Cuminum  cjminum — Cum. 


Galbanum  officinale — Oalba- 

Imperatoria  ostruthium — 

Maslerwort 

Levislicnni  officinale — IjOvs- 

age 
Oinnorhiia  longitflia  —  Sweet 

Phellfuidriuin      aqnatiaim  — 
Waior  dropwori 

Pimpinella  animm — Aniae 

I^mpinella  saxifraga 
IHmpinella  nigra 

Oaprijoliaeta. 
Sambucua      nigra  —  Common 

elder 

VaieriaBocta. 

ValeriaiM  officinalis  —  Vale- 


Herb 

Fruit 


Root 
Hoot 
Fruit 


Boot 

Flowers 
Boot 


Canninative ;  soluble  in  1440  parts  of 
water,  and  all  proportions  of  alcohol ; 
sp.  gr.  .88  to  .95 ;  yield  1.5  to  6  per  cent. 

ISoz. yields  lol drachm, contains Cjll^. 


Colorless  or  vellowish,  sgreeablv  . 

C|»H.,  and   C.HA    Herb  yields  1,  the 

fruit  3  per  cent.;   sp.  gr.  1.02  to  1.14; 

Bol.  in  2}  to  3  parts  alcohol ;  fulminales 

with  I.     Occaaionallr  nned  as  diuretic. 

C,fH^  and  little  O ;   odor  reminding  of 

jumper;  sp.  gr.  .843. 
C|^„andcarvolC,oHi.O;  yield  2.7  to  9 
per  cent, ;  sp.  gr.  .90  to  ,97 ;  soluble  in 
part  alcohol.     C^arminative. 
ntical  with  oi"    * 
_   ».  yield  }  lo 
and  C,„H„0. 


parts  alcohol ;  acrid. 

16  oz.  yield  30  gra. ;  diuretic,  stimulant. 

Oompoution  like  oil  of  ani«e ;  but  C,|J{|.0 
still  liquid  at  14°,  boils  at  440° ;  yield  2 
to  6  per  cert. ;  sp.  gr.  .89  to  1. — ;  solu- 
ble in  2  to  4  parts  alcohol. 

Taste  and  smell  like  resin  camphorous; 
sp.  gr.  .912;  used  internally  and  exter- 
nallF  in  ointments,  etc. 

C,,H„'aDd  hydrur.  angelyle  C,HgO;  boil- 
ing commences  at  335° ;  taiit«  aromatic, 


Has  the  odor  and  taste  of  anise ;  probably 
Identical  with  oil  of  anise. 

16  01.  yield  from  2  scr.  to  2  dr.;  golden- 
fellow;  taste  sweetish,  afterwards  bum- 


Golden-yellow,   ihin;    odor  like  parsley, 

not  agreeable ;  taste  bitter  acrid. 
Light  blue,  changing  to  green;  otherwise 


Yield  small;  thick,  mild  stimulant. 


Bomeen,  CigH^,  and  valerol,  C^H|gO;  the 
laller  oxidizes  in  the  air  to  a  renin  and 
valerianic   acid ;    antiapasmndic ;   yield 

.35  to  1.8;  Hp.gr.  .87  to  ,97 ;  soluble  in 
1  alcohol,  (See  Amvi:  Ji/um.  P'iarm., 
1859,  p.  414;  1862,  p.  329.) 

Achillea    millerolium  —  Yar-     Herb  and     16  os,  yield  5  to  13  grs ;  sp.  gr.  ,9 ;  color 
flowers  blue  or  deep  green ;  ionic  and  antispas- 
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Syllabus  of  Plants,  etc. — (Continued). 


Artemiua   dracunculuB— Tar- 


Dahtia  pinnata — Dahlia 


Erigeron  Canadenee — Canadi- 
an Seabane 

Erieeron  Philidelphicum— 
Fhiiadeli>hi».  fleanuie 

Inula  heleuium — Elecampane 

Matricaria  chiunomilla — tier- 
man  chamomile 


Twuwetiim  vulgara — Tanaj 

Eritaeta. 
Oanltheria  procumbetiH — 
Winier^reen 

Ledum  palustre — Labrador  tea 


Verbenaefa. 
Aloygia  citriodora — Lemon- 
Bcent«d  verbena 


FloweiB 
Boot 


Tubers 


Herb 


The  oil  b^ins  to  boil  at  170=  C.  The 
heavier  portion  has  the  odor  of  trorni- 
vrooH ;  the  lighter  portion  agreeable 
odor,  reminding  of  peppermint.  L'omp. 
i;^H„Cb  called  Iraoi. 

16  or.  yield  22  to  55  giB.;  sp.  gr.  .908; 
hydrur.angelyte.CioHi^^aSngelicicacid, 
C,HAan5l^»K,f    Color  blue  or  gr«en. 

1  lb.  yellow  yields  about  3  gra. ;  sp.  gr.  .90 ; 
bulymceouB. 

lib.  yields  4  scruples;  yellowish;  odor 
reminding  of  cloves;  sp.  gr.  .687,  by 
HNO,  grasg-green. 

Comp.  CjcJl  i|0,  crude  oil  brownish-green  ; 
yield  4  to  1.1  per  cenL ;  soluble  in  1  part 


Sp.  gr.  .91   to  .97 ;  dissolvee  in  an  equal 

en  of  alcohol,  not  anthelmintic ;  bitter ; 
.H„0, 

Strong  odor ;  sweetish,  burning  taste  ;  wlien 
kept  with  water,  it  becomes  heavier 
thaniu 

Soluble  in  9  parts  alcohol ;  occurs  some- 
times in  American  oil  of  peppermint, 
(See  Stearns's  paper  in  Proc.  Amer. 
Pharm.  Amoe.,  1858 ;  also  Amer.  Journ. 
Pharm.,  1860,  p.  105.) 

Sp.  gr.  .845;  aDti-hemorrhagic 

Yield  very  small;  uili-hemorrhigio. 

16  01.  yield  from  1  to  1  dr. 

Resembles   oil  of  ftDthemis ;  color  blue ; 

vields4to9perceni.;  5CVI„-|-3H,0 ; 

BP.  gr,  .92  to  .91 ;  soluble  in  8  to  10  parts 

8  per  cent,  from  fresh  herb;  CmH,,  and 
C,glli,0 ;  greenish  or  straw-yellow ;  light, 
odor  atrona;  camphoraceoiu. 

Greenish-yellow ;  odor  reminding  of  cam- 
phor and  c^eput;  taste  burning,  acrid; 
sp.  gr.  .931 ;  C,„H„  and  C,oH„0. 

Yelloworgreenish ;  tastewarm,  biiter;  the 
oil  from  the  flowers  has  an  acid  reaction  ; 
yield  ,5  to  .3  per  cent. ;  gp.  gr.  .91  to  .95 ; 
soluble  in  1  part  alcohoL 

Comp.  CioHjt  and  methylaatvcic  acid, 
CH/},;  boiling  point  412°.  Pure, 
sp.  gr.  1.03. 

11  per  cent.;  CuH,, and  oxygenated  oil; 
[nle  yellow;  odor  and  taste  aromatic,  hot 

Yield  verv  email ;  extracted  bv  a  fixed  oil, 
from  w^icb  alcohol  takes  it  up;  very 
fragrant;  used  in  perfumery. 
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OXYGENATED    OILS. 

Syllabus  op  Plasis,  etc. — {Qmtiniu 


Hedeoma  pulegioidea — Penny- 
royal 
Hyssopus  offidnaliB — Hyasop 


Lavendula   Rpica — Spike  lav- 

LavenduU  vera — True  lavea- 
der   . 

Mamibium      vulgue — Hore- 

hound 
Melissa  officdnalis — Lemon 

Mentha  aqnalica — Wat«niiint 

Mentha  crispa — Curled-leared 

Mentha  piperita — Peppermint 


pulegiu: 


penny  royi 
Mentha 


Monarda      punctata — Horse- 

Nepeta  cataria — Catnep 
Nepeta     citriodorata — Lemon 

Oevmuca  baailictiiQ— -Sweet 


Herb 
Herb 
Herb 


Hetb  and 

Flowering 


Carminative,  emnenag.,  ap.  gi.  .948. 

Odor  persiat.  arom, ;  taste  hot,  camphoroua ; 
yield  1  to  1}  per  cent.;  up. gr,  ,89  to  .98 ; 
soluble  in  1  to  4  parts  alcohol,  with  more 
opalescent. 

Oleum  epics,  aimilar  to  and  sold  for  cheap 
oil  of  lavender ;  that  usually  kept  ia  lie- 
tiliouB,  princ.  turpentine ;  the  fi«8h  plant 
yields  .8  to  1.75  per  cent. ;  sp.  gr.  .81  to 
.98 ;  soluble  in  1  part  alcohol ;  fuliiii- 
nates  with  iodine. 

CuiH  „0,  and  C  ,|Hy3, ;  the  lightest  oil  from 
selected  flowers  is  most  flagrant ;  yield  3 
to  4.7  per  cent.;  ap.  gr.  .87  to. 95;  sot.  in 
1  part  alcohol ;  fulminatee  witb  iodine. 

Very  small  quantity. 

Tlsed  for  Havoring  medicines ;  also  in  per- 
fumery ;  yield  .04  to  .3  per  cent. ;  sp.  gr, 
.86  to  .97 :  soluble  in  5  to  6  parts  alcohoL 

This  and  other  species  of  mentha  are  often 


Not  so  cooling  as  peppermint ;  freezing  in 
the  cold ;  yield  I  to  2.3  per  cent. :  sp.  gr. 
,87  to  .97  ;  soluble  In  1  part  alcohol. 

Ci»H„0  and menthen,  C|oH,(;  boiling  point 
365° ;  beat  distilled  by  steam ;  jield  .8  to 
1.3  per  cent. ;  sp.  gr.  .84  to  .97  ;  soluble 
in  1  to  3  parts  alcohol ;  more  opalescent. 
(See  Steam's  paper  in  JVm.  Am.  Pkarm. 
AlBoe^  1858,  and  Am.  Joum.  Phonn., 
1860, 105.)  Oil  of  pepjiermiDt  has  been 
used  for  local  anfeatbesia.  Prof  Fluki- 
ger  has  called  attention  to  the  magnifi- 
cent fluorescence  of  peppermint  oil ;  I 
drop  nitric  acid,  sp.  or.  1.2,  added  to  GO 
to  TO  drops  of  the  oil,  causes  this  to  ap- 
pear after  an  hour  or  two ;  heat  hastens 
the  appearance,  and  2  or  3  times  the 
quantity  of  acid  develops  it  almost  in- 
stantly. 

CuR,,  and  CmH„0;  100  R>s.  fresh  herb 
yield  rather  less  than  1  Ri. ;  sp.  gr.  .9^7 ; 
boils  at  395°. 

Sp.  gr.  .91 ;  C|iH^  (Kane) ;  boiling  point 


100  n 


part  alcohol. 


It  40" 


soluble  in  lees  than 


,  rubefacient. 

16  01.  fresh  herb  yield  9  grs. ;  i 

16  oz.  yield  7i  ets.  ;  odor  pleasant ;  fulmi- 
nates with  iodine. 

Yield  from  herb  l..'i  per  cent.,  from  seed 
.12  per  cent. :  C„Hj,  and  C,„H„0, ;  the 
stearopten  red  by  Hi^iO,. 

Yield  1.5  per  cent.;  straw-yellow,  red: 
brown  when  old ;  sp.  gr,  .946 ;  odor  and 
taate  aromatic,  hot;  the  commercial  oil 
isgenerallTadulleratedwithoiloftuqien- 
tine ;  used  for  bathing  and  in  toothache. 
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VOLATILE    OILS,   CAMPHORS,   AND    REBINS. 

Syllabus  of  Plastb,  etc. — (OotUinued). 


Origftmim  Tulg&re — Origanum 


Pt^OBtemon — Patehouly 


SbItib  offlcinaliB — Sage 


Syringa  vulgnris— Lilac 

Cheao^odium  ambiouoidee — 

MexicaD  tea 
Chennpodium  anlbelmiDticiun 

— Wormseed 


CSnnunotDum    aromatimm- 

Chineae  cinnamoa 
CinnamoDium    Zeylanicuin- 

Ceylo 


Herb 


Bark 
Bark 


Pale  vellow ;  tonic,  Mimulant ;  iia  camphor 

is  Oi.HbOjI  yield  .4  to  2.r 

gr.  .iJ9  to  .90 ;  eoluble  in  1 
slightly  opaleeoent  with  a...  . 

C„H^O,  bMls  at  354';  nibefac.;  oil  of 
commerce  often  adulterated;  vield  1.5 
to  2.34:  Bp.  KT.  .87  to  .90;  with  12  to  16 
parts  alcohol  a  turbid  sotntion ;  fulni- 
nates  with  I, 

Kstils  at  282°  to  294"  C. ;  contains  a  carbo- 


hydrogen  C»H„  and  a  Btearopten  ho- 

with  Borneo  camphor  t-'igH;  "" 
I  is  hen  agonal,  mel  I  in 


,,H,/>; 


64°  to  5o°  C,  boiling  at  296°  C. 

CuH^O,  7  boiling  point  365° ;  laiistly  adul- 
terated with  oil  of  turpentine  or  oil  of 
spike;  yield  ,8  to  2.5  per  cent.;  gp.  gr. 
.S3  to  .93 ;  soluble  in  1  part  alcohol. 

CjH-O  and  C,H,50;  tonic  and  diuretic; 
yield  .4  to  1.34  per  cent. ;  sp.  gr.  .86  lo 
.92;  soluble  in  1  part  alcohol. 

.25  per  cent. ;  yellowish ;  fra^^rant ;  in  per- 
fumery. 

The  fresh  plant  yields  oil  of  acid  reaction: 
reddish-yellow ;  used  in  perfumery,  and 
in  liniments  and  ointments;  yield  .07  to 
.4;  sp.  gr.  .39  to  .95i  soluble  in  1  part 
alcohol. 

Comp.  thymen  C,oH,(  and  thymol  CkH„0  ; 
colorless,  turns  yellow  and  brown-red ; 
yield  .4  to  2.5  per  cent. ;  sp,  gr.  .67  to 
.SO;  soluble  in  1  part  alcohol. 


Nearly  colorless;  thin;  odor  ro«e-like: 
frequently  adulterated  with  fat  oil ;  used 
for  adulterating  ottar  of  rose;  in  per- 
fumer}', oil  of  rhodium. 

Small  proportion ;  usually  extracted  by  bl 
oils;  used  in  perfumery. 


16  oz.  yield  26  gra.;  bun     „ 

and  smell. 
C^H,,  and  CuHjgO,;  anthelmintic;  yield 

1  per  cent. ;  sp.  gr.  .908. 


Comp.  CigHia,  hvdraret  dnnamyle : 
CXO,  cinnaniic  acid  =  CiH,0„  ai 
resin ;  Chinese  cinnamon  yields  .2 
2.0  per  cent.;  sp.  gr.  1.63  to  1.0! 
soluble  in  1  part  alcohol;  Ceylon  ci 
naraon  yields  .8  to  2.5  per  cent ;  s 
gr.  1.006  to  1.00;  sdubte  in  1  pa 
alcohoL 
Agreeably  aromatic,  hot 
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OXYQESATED    OILS. 


SviiABUS 

3P  Plants,  etc. — {Omtiniied). 

Bark 

Colorless;  odor  of  cajeput  and  clove; 
heavier  than  waler;  by  HKO,  carmine- 
red. 

16  oi.  vield  i  to]  dr.;  sp.  gr.  .914;  coiup. 
C^l,.0,  contains  tivo  Wrieric  oils. 

Consiflta  of  a  lighl  and  heavy  oil;  odor  of 

Ulawan 

Launig  aobilis— Bay  tree 

Berries 

Latmis    Burmuini  ?— Maieav 

Bark 

bark 

Bassafraa;  turned  red  by  HNO.. 

Ocote*  Pichiiry  minor-Pich- 

Fruit 

Yield  .7  per  cent.;  greenish;   contains  4 

oils,  differlDg  in  boiling  point  and  odor. 

Orimn   unknown,   though  called   Guiana 

ury 

Ocot«a? 

? 

laurel  oil;  C^^  and  some  0;  bd.  gr. 
.864;  odor  lerebinthinate,  agreenbfe. 

Peisea    carvophyllats— Clove 

Bark 

Thick:  dark  red-brown;  odor  and  taate 
of  cloves  and  cinnamon;  used  in  per- 
fumen-. 

Wood 

C,JI,.aiid  C^,oO,;  boiU  at  420°;  yield 

and 

2.6  lo  4.5;  sp-  gr,  1.07  to  1.09;  soluble 

bark 

in  4r-5  pnrta  alcohol. 

Myri^ioicaj!. 

Kernel 

01.  nuc.  moachat.;  yield  6  per  cent.;  «p. 
gr.  .92  to  .95;  compoe.  like  next. 

Myristica  moecliala— Kulmeg 

Arillus 

Oleum  macidis  is  oftener  met  with  in  com- 
merce ;  C„H„0,andCBH„;  yield  1.6  to 
9.4  per  cent.;  sp.  gr,  .92  to  .95;  soluble 
in  6  partH  alcohol. 

Santalum  myrtifoUum -White 

Wood 

16  oz.  yield  J  lo  2  dr. ;  used  in  perfumery. 

AritiaiiKhiacta, 

Boot 

Light  colored,  fragrant. 

enakeroot 

Aaarum     EuropKum— Asara- 

Boot 

16  ot.  yield  12  grs. ;  ap.  gr.  1.018,  corap. 
C,H,0;    camphor    CjH.O;    yellowish, 

bacca 

Boot 

Yield  about  J  per  cent. ;  color  green. 

EuphorbiMta. 

CrDlon  eleuteria — Caacarilla 

Bark 

16  ot.  yield  27  to  68  grs. ;  sp.  gr.  .92;  used 

Urtieaaa. 

Strobiles 

Sp.  gr,  .ei;  C,,H„  and  C.^^O;  taste 
burning  and  billeriBh ;  yield  .8  per  cent. 

Betula  lenta 

Bark 

Pale  reddish  to  nearly  white;  sp.gr.  1.173. 
Identical  with  oleuru  gaullheriffi,  and  is 
largely  sold  for  that  oil. 

Myrica    gale— Sweet    gale- 
Dutch  myrtle 

Leaves 

100  lbs.  yield  2  drs. ;  dark  yellow  or  brown ; 

thickish  ;  agreeable  odor;  burning  taste; 

8p.  gr.  .876 ;  with  I  green. 

Conifent. 

Thuja      occidentalis  —  Arbor 

Young 

Colorless  or  vellow,  heavier  than  water; 

vite 

brancheB 

contains  C,ll,0  and  C,H„0. 

M  ONOCOTT  LB  DO  N8. 

ZMgOtmuxa. 

A  Ipinia  officlnarum— Oalangle 

Boot 

16  01.  vield  1  to  3  scr. ;  taste  aim,  cardam. 

Curcunm  zedoaria — Zedoary 

Boot 

16  01.  yield  1  dr, ;  thick,  yelk  wish- white. 

„Goo<^lc 


512  VOLATILE    OILB,  CAUPHOKS,   AND    RESIXS, 

SYtiABUa  OF  Plants,  etc, — (Omtinued). 


fflngiber  offidn&le — fiinger 


Amaryllidaeeie, 
Poljanthea      tuberoea — Tube- 


Crocus  sativua — Safifron 
h'a  florentina — Orria 


Andropogon  SchmuuthuB 


pistils 
Ithizome 


!)dor  penetntiiur,  aromatic;  taste  hot^ 
camphoroos;  yielda  4  to  4.7  per  cent.; 
tp.  gr.  .93  to  .96 ;  boI.  in  1  part  alcohol. 

16  M.  yield  i  to  2  dr. ;  compos.  C,^„+ 
variable  prop.  H,0 ;  sp.  gr.  .89 ;  odor 
agreeable,  ginger-uke ;  taste  mild ;  after- 
wards burning  and  bitter. 

sxtracted  hj  fised  oils ; 


heavier  than 

-J  .    .         ■     F  *'  '""W  while 

and  lighter ;  probably  the  active  princ 

Ciystalliiable ;  oontaina  21  per  ceaL  O; 

odor  of  violets,     (Inn) 


100  Itn.  tresh  root  ^eld  13  o£. ;  1  lb.  dry  25 
to  145  giB. ;  Bp.  gr.  .89  to  .99 ;  soluble  in 
1  part  alcohol ;  C^H^  and  other  oils. 

CigH^  and  oxygenated  oil  ■  vellow ;  lighter 
than  water;  odor  resemoling  rose ;  taste 
reminding  of  lemon ;  used  to  adulterate 
the  German  otto  of  rose,  and  sometimee 
sold  IS  oil  of  verbena. 

Besembles  the  former;  bat  odor  of  metissa: 
substituted  for  <hI  of  metissa,  and  sola 
under  the  name  of  E.  I.  oil  of  melissa 
and  oil  of  citronella. 


Class  3d.    Nithogenated  Oils. 

The  few  known  contain  pmssic  acid,  from  which  they  may  be  freed 
by  ^biting  with  protochloride  of  iron  and  lime  and  rectifying,  witli- 
out  materially  altering  their  odor, — They  do  not  preexist  in  the  plants 
from  which  they  are  derived,  but  are  the  results  of  a  reaction  in  the  pres- 
ence of  water,  between  amygdalin  with  eraulsin  or  similar  compounds. 

The  following  syllabus  embraces  the  most  prominent  plants  which 
yield  volatile  oils  coutainiue  hydrocj'anic  acid ;  it  will  be  observed  that 
they  are  all  members  of  the  natural  order  of  Rogacece,  mostly  of  the 
sub-order  AmygdaluE,  and  a  few  of  PomecB .- 


Kernels 

Census     (various    species)— 

Bark 

Cherry 

Persica  vulgaris—Pesch 

Prunus  domesticB  and  otheis 

kernels 

—Plum 

Leaves  & 

Pear  and  apple 

kernels 

These  oils  are  very  similar  in  their  sensible 
properties ;  the  oil  of  almond  is  hydruret 
of  benzvle,  C,H^,  in  which  hydrocyanic 
acid,  tfCy,  is  dissolved.    All  are  poisoD- 

25  Ibg.  of  bitter  almond  cake  after  the  ex- 
pression of  the  fixed  oil  yield  about  2  oz. 

oil  of  bitter  almond. 
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SULPHUEETTED   OILS. 


Mtrogmated  OU3, 


Sp.  gr.  1.04r-l,07.  Boiling  point,  320°  to 
390°  F.J  react  add  on  litmus  paper. 
Iodine  la  quietl;  dissolved  in  small 
qnantity.  Nitric  acid  no  reaction  in 
cold ;  on  boiling  very  little  nitrous  add 
is  evolved.  Sulphuric  add  digsolves  an 
equal  quantity  of  oil,  sepanited  by  water, 
little  thickened.  Alcohol  of  85  per  cent. 
miscible  in  all  proportions,  Nitropms- 
side  copper,  no  reaction.  Prodnct  of 
botliog  with  alcoholic  caustic  potaasa  in 
eiceaa  dimolves  in  water 


4th  Class.    StrLPHUKETTED  Oii£. 

Of  the  oils  beloneiDg  to  this  group,  only  oil  of  mustard  has  been  nsed 
medicinally,  particular^  in  alcoholic  solution,  under  the  name  of  spiritus 
sinapis,  as  a  powerful  rubefacient.  But  the  activity  of  all  the  plants 
yielding  these  oils  is  due  to  them,  at  least  principally  so. 

Some  of  these  plants  are  valued  for  culinary  purposes,  oiving  to  the 
presence  of  the  compounds  of  allyle.  It  is  worthy  of  note  that,  with 
the  exception  of  asafcetida,  sagapenum,  and  garlic,  all  belong  to  the 
femily  of  Ouciferse,  many  plants  of  which  likewise  yield  an  abundance 
of  fixed  oils,  obtained  by  expression,  free  from  the  eaaeutial  oils ;  they 
are  extensively  cultivated  for  these. 

The  snlphuretted  oils  are  compounds  of  aUyk,  and  of  its  homologoos 
earbo-hydrogen  ferulyle,  as  the  following  table  will  show : 

Allyle,  [C^H,)t,  Sulphide  of  aUyle  (oil  of  garlic),  {CH,),  +  a 
Oiide  «f  aUvle,  (C.Hsl.O,  Siiljihocvanide  of  allyle  (oil  of  muMard),  ((iH,CNB). 
Ferulyle,  C^a  ProtoBulphide  of  ferulyle,  \      oil  of      /  C„HaS, 
Bisulphide  of  ferulyle,      j  asaftetida,  \  CuHnS^ 


Syllabub  of  Plahts  yielding  Sclphuketted  Onfl,  etc. 


Dicotyledons, 


Alliaria    ofGdnaJis — Jack   by 

the  hedge 
C'apsella  buiBa  pastoris — Shep- 

CheiranthuB  aunuus — Wall- 

Cochlearia  armoracia — Horae- 

Cochlearia  officinalis — Com- 
mon scurvy  grnes 

Iberia  amara — Bitter   candy- 
tuft. 

Lepidium  sativum,  campeetre, 
etc. — Cress 

Baphanae  raphanistrum  — 


Seed 
Seed 
Root 
Herb 
Herb  and 
Seed 
Seed 


C«H|^  if  distilled  from  freeh  spring  root 
itECsH„N8r 

Same  compos. 

C,H,^S,;  100  lbs.  fixah  root  yield  nearly 

Some  comp.  contained   in  splritos  coch- 

Same  comp. 

C(H,oS ;  is  decompoaed  on  rectificatioD. 

CaH,oS  and  C^.oSS,. 
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614  VOLATILE    OILS,   CAMPH0B8,   AND    REBIN8. 

Syllabus  of  Plasts,  etc. — (Cbntimted). 


Eaphanus  Bativus— Radish 

Sinapis  nigra — Black  mustud 
SiBvmbrium  nasturtium — Wa- 
ter-rod Uh 
TIilaapL       arveDB«  —  Treacle 
muBtard 

Ferula  asafistida— Aeafcctida 
Ferula   petsica   (?)  —  S^ape- 


MONOCOTYLEDONS. 


Hoot  and  |  C,H«^  and  C^H.oSS^ 

Seed        CbH„KS,;  yield  5  per  a 
t^ame  and  C,H|oS. 

C,H,„S  and  C,H^. 


C|^i^  and  CiJItfS,;  .vellovf ;  ap.  gt.  .942; 

on  standing  liberates  H^S. 
Contains  C^„^  or  Ci^„S  (7). 


OIU  that  mat/  be  obtained  aHiflcially. 
1.  OzygenMed. 
from  stVTOne,  C^„0,  b;-  plalina  black  =  C,HbO,  hydruret  of  ci 


.alcohol,  CH.O,  a 

2.  NitrogeaaUd. 

Oil  of  bitter  almonds  from  strracine,  C|gH[»0,  by  HNO,,  besides  benzoic  and  nilro- 
benioic  adds  also  ^  C,H«0,  and  HCX. 

3.  SulphtireUtd, 
,  CjH,,I  by  Bulpho-cyaooret  of  potassitim, 


5th  Class.     Empyreumatic  Volatile  Oils. 

If  organic  substances  are  subjected  to  dry  dbtillation,  the  distillate 
contains,  beside  water,  some  acicfe  and  also  some  oily  liquids,  which,  so 
far  as  they  are  tise<l  in  medicine  or  accompany  medicinal  products,  are 
here  treated  of.  Their  composition  varies  very  much,  as  would  be 
expected,  and  they  have  but  few  properties  in  common  except  tJieir 
physical  appearance,  their  empjTeumatic  odor,  and  thdr  indifTerence 
towards  c^^in  chemical  reagents.  After  rectification  they  are  usually 
colorless,  and  are  mostly  not  affected  by  iodine  and  but  little  attackeil 
by  cold  nitric  acid. 

Dippel's  animal  oil,  formerly  much  used  iu  medicine,  has  an  alkaline 
reaction,  consists  of  various  ternary  alkaloids,  and  turns  dark  under  the 
influence  of  light  and  air.  Poisonous ;  used  as  antispasmodic.  Dose, 
6  to  25  drops. 
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<:amphors. 


Ccim2}kors. 


This  class  of  solid  crystalline  substances  has  already  been  shown  to 
have  a  close  relation  to  the  essential  oils.  Common  camphor,  CuHigO, 
is  obtained  from  an  evei^reen-tree  growing  in  China  and  Japan,  the 
roots  and  twigs  of  which  are  cut  into  chips  and  placed  with  water  in 
lai^  iron  vessels,  surmounted  by  earthen  capitis  furnished  with  a  lining 
of  rice  straw.  A  moderate  heat  being  applied,  and  the  camphor  volatil- 
ized by  the  steam,  it  collects  upon  the  straw  in  a  crude  and  impure  con- 
dition, and  is  collected  and  packed  for  exportation  as  crude  camphor. 
It  is  refined  by  rasublimatiou,  and  then  constitutes  the  valuable  and 
characteristic  drug  so  familiar  to  almost  even-  one.  As  alreadv  stated, 
camphor  is  an  oxide  of  the  radical  CidH^,  and  oue  of  the  so-called  cam- 
phene  series. 

Some  of  the  essential  oils  can  be  converted  into  camphors  by  solution 
in  water  and  long  exposure.  The  carbo-hydrc^en  constituents  of  these 
combine  with  the  elements  of  water  to  form  hydrates,  which  api)ear  to 
be  the  true  camphors.  These  are  solid,  colorless,  cni'stalline,  fu.sible 
bodies,  less  volatile  than  the  essential  oils,  soluble  iu  alcohol  and  ether, 
and  partially  in  water. 

Some  of  the  substances  usually  treated  of  as  neutral  crj-stalline  prin- 
ciplesareclassified  by  the  Grerraau  chemists  ascamphors;  of  thisnumber 
eantharidm,  the  active  principle  of  Spanish  flies,  and  nicotiauin,  one  of 
the  constituents  of  tobacco,  may  be  instanced.  There  is  much  obscurit}- 
now  connected  with  the  precise  habitudes  and  relations  of  these  and 
other  crj^talline  principles  associated  with  oils  and  othenvise  distributed 
in  plants. 

Three  different  kinds  of  camphor  have  been  distinguished  by  their 
beharior  in  the  polariscope,  one  turning  the  ray  of  polarized  light  to  the 
left,  one  to  tlie  right,  and  one  being  inactive.  The  camphor  deviating 
to  the  right  is  stated  to  be  that  from  Laurus  camphora. 

Camphor  dematiTig  to  the  right. — The  vapor  conducted  over  red-hot 
iron  gives  an  oily  liquid  containing  uaphthaliu  and  a  hydrocarbon  of 
the  composition  of  benzole.  Under  the  influence  of  heat  and  nitric 
acid,  eg.  of  oxygen  combine  witli  camphor  to  form  camphoric  acid, 
Cii,H,aO„  which  deviates  light  to  the  right.  Anhydrous  phosphoric  acid 
and  fused  chloride  of  zinc  produce  water  and  evmol,  CijHi,. 

Camphor  deciatbxg  to  the  left. — From  the  oil  of  Matricaria  iiarthe- 
nium,  that  portion  distilling  between  200°  and  220°  C.  With  nitric 
acid  this  furnishes  camphoric  acid  which  deviates  light  to,  the  leflb. 

Inactive  camphor,  from  the  volatile  oils  of  many  of  the  labiatise,  lav- 
ender, nmrjoram,  sa^,  etc.     These  are  without  effect  u|Kin  polarized  light. 

The  camphors  from  oil  of  tansy  and  valerian,  and  tliat  from  Mvgc  by 
nitric  acid,  liave  not  been  tested  by  the  polarisc-ope. 

Borneo  camphor,  obtained  from  drj'obalauops  camphora,  and  held  in 
the  East  Indies  at  a  very  high  price,  is  a  hvdi-ate  of  borneen,  and  has 
the  composition  CioH-sC),.  It  is  said  to  be  deposited  by  moist  oil  of 
valerian.  Its  alcoholic  solution  deviates  jwlarized  light  towards  the 
right.  By  the  action  of  nitric  acid  it  loses  2  equivalents  of  hydrogen, 
and  is  converted  into  common  camphor. 
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Lbvvig  describes  uiuneroiis  camphors,  of  which  the  following  are  illiis- 
trations  :  Lemou  camphor,  a  compound  of  oil  of  lemou  and  water,  has 
the  compoaitioD  C,„HjjOg ;  but,  oy  being  heated,  loses  two  atoms  of 
water.  Juniper-berry  water,  treated  with  caustic  potasaa,  yields  a  cam- 
phor =  C|oH,gO.  Tne  crude  oil  distilled  from  parsley  seed,  dissolved 
in  water,  idler  a  few  days,  deposits  a  camphor  =  CjiJIjOj. 

Caryophyllin,  Ci„H,jO,  the  camphor  of  cloves,  occurs  in  white  needles; 
inodorous  and  tasteless  when  pure;  soluble  in  ether  aud  boiling  alcohol ; 
colored  blood-red  by  H^SO^. 

Mint  camphor,  C,oH„0,  from  American  oil  of  peppermint ;  color- 
less prisms ;  odor  and  taste  of  peppermint ;  very  soluble  in  alcohol  aud 
ether. 

Anise  camphor,  CidHuO,  the  cr}"stallizable  portion  of  oil  of  anise ; 
fiLsing  point,  66°. 

Monarda  camphor,  C,yH[^0,  from  oil  of  monarda ;  white  tables;  fuses 
at  118°  ;  congeals  at  100°. 

Myristicin,  C,|)H,(0,  from  oil  of  mace;  white  needles;  odor  of  the 
oil;  red  by  H^,. 

Sassafras  camphor,  CyHipOp  from  oil  of  sassafras;  hexagonal 
prisms;  odor  and  taste  of  the  oil;  sp.  gr.  1.24d ;  red  solution  with 
HNOj. 

Irin,  the  crystal lizable  oil  of  iris  Florentina. 

jHc/«h'm,  CjiHjjOj,  from  the  \vater  distilled  over  elecampane;  white 
quadrangular erj'stals ;  faint  odor  aud  taste;  lighter  than  water;  with 
HjSOj  ^vine-red  solution. 

Asnrin,  C^iH^Oj,  from  the  water  distilled  over  asarum  £uroptetim  ; 
white  crystals ;  gaseous  CI  and  H,SOj  color  blood-red  or  brown-red. 

Anetnonin,  C,3H,jO„  from  the  water  distilled  over  ranunculus  aoris 
and  vaiious  species  of  anemone ;  needles,  producing  heat  aud  numbuess 
upon  the  tongue ;  yield  anemouic  acid  when  boiled  with  BaO. 

Nieotianiii,  from  the  water  distilled  from  tobacco ;  odor  of  tobacco 
smoke ;  taste  aromatic  and  bitter ;  soluble  iu  alcohol,  ether,  and  potassa. 

OwHifcAoito  and  Cboufehoucoids. 

These  principles  occur  in  the  milky  juice  of  various  plants,  princi- 
pally belonging  to  the  natural  orders  Euphorbiaeere,  Urtioacese,  and 
Apocynaceffi,  and  are  su-spended  therein  in  tlie  form  of  true  emubious. 
In  their  pure  state  they  are  colorless,  solid,  and  either  at  ordinary  or  at 
an  elevate<l  temperature,  ver\-  elastic.  They  are  amorphous,  inodorous, 
and  tasteless,  lighter  than  water,  in^luble  in  water  and  alcohol,  and 
soluble  in  pure  ether,  chloroform,  and  some  empyreumatic  oils.  They 
consis"t  of  carbon  and  hydr<^n  (the  allied  viscin  coutains  also  O),  aud 
are  of  verj'  indifferent  chemical  behavior. 

OiotUcfloiic,  gum-elastic,  or  india-rubl)er,  is  the  pro<hict  of  many 
plants,  particularly  of  Siphonia  elastica  and  various  species  of  Hevea, 
Urceola,  Artocarpas,  Ficus,  etc.  Sp.  gr.  .925 ;  composition  CgH,,  (per- 
haps like  the  following  Ci„H„) ;  fusible  at  445°,  and  remaining  sticky 
for  a  long  time ;  2  pai*ts  with  1  [tart  sulphur  and  1  part  magnesia  yield 
a  mixture  of  such  hardness  that  it  can  be  polished. 
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The  vulcanization  of  caoutchouc  \vi\s  discovered  bv  Haucock,  nud 
oonsists  iu  inccqwrating  sul|>hiir  witli  the  anhydrous  suWaoce,  whereliy 
it  loses  its  solubility  in  the  orditiar)'  solvents. 

The  extensive  uses  of  caoutchouc,  and  jMirticularlv  of  the  \'ulcanized, 
in  the  arts,  are  too  ^vell  known  to  require  to  be  particularized. 

Gulta-fteiefut  is  obtained  from  Isouandra  gutta,  Sajwtaceie,  and  oon- 
tauLS  about  14  per  cent,  white,  and  4  to  6  jwr  cent,  of  yellow  resin, 
which  are  the  oxides  of  the  carbo-hydn^en,  C,[|Hig,  constituting  the 
chief  mrtion  of  it.  It  is  hard  and  scarcely  elastic  at  ordinary  temi^ra- 
ture ;  out  becomes  verj-  elastic  at  a  slightly  elevated  heat ;  its  best  .sol- 
vents ai-c  carbon  bkulpliide,  benzole,  cldoroform,  and  oil  of  turpentine. 

Pure  white  gutta-percha  may  be  procured  by  dbwolving  in  chloro- 
form, filtering,  and  pi-ecipitatiug  with  alcohol;  after  washing  with  alco- 
hol, aJid  drying,  it  iuiould  be  boiled  in  water,  and,  while  still  hot,  rolled 
into  cylinders. 

(See  Liquor  GuUa-Percha;,  page  643.) 

\l«cin,  or  Bird-lime,  is  obtained  by  expressing  the  fruit  of  the  mis- 
tletoe, Viscum  album,  and  diluting  with  water ;  it  is  transparent,  very 
sticky  (German,  leim  =  glue)  at  the  common  temperature,  contains 
about  15  per  cent,  (the  pure?)  of  oxygen,  and  dis«)Ives  in  ether,  vola- 
tile oils,  and  warm  lyes.  It  is  used  in  Germany  for  killing  dies  and 
catching  small  birds. 

Bmits. 

The  resins  are  verj-  extensively  diffused  in  the  v^table  kingdom, 
and  there  is,  perhaps,  no  plant  which  does  not  contain  one  or  more  j>rinci- 
ples  which  might  be  classified  with  the  resins.  The  definition  of  a  resin 
IS  rather  vague,  but  we  may,  in  a  general  way,  descril)e  among  this  class 
substances  which  are  soIi<I  at  onliuarj'  tera|H;ratures,  more  or  less  trans- 
parent, inflammable,  readily  fusible,  do  not  volatilize  unchange<I,  be- 
come n^atively  electric  by  rubbing,  are  insoluble  in  water,  soluble  in 
alcohol,  and  sometimes,  aL«o,  in  ether  and  oil  of  turpentine.  They  are 
moslJy  inodorous,  and  are  readily  incorporated  with  fatty  bodies  by 
fusion.  They  are  not,  as  a  class,  disposed  to  crystallme  forms,  being 
mostly  amorphous;  their  ultimate  composition  is  carbon,  hydrc^n, and 
oxygen. 

The  origin  of  resins  must  be  looked  for  in  the  action  of  the  air  on 
ewential  oils,  which  lose  part  of  their  hydrogen  and  absorb  oxygen ; 
this  may  occur,  as  in  the  case  of  turijcntiue  and  copaiva,  in  theplants 

firoducing  them,  or  after  the  extraction  of  the  essential  oils.  To  this 
act  may  be  traced  their  mixed  character.  The  volatile  oils  being  usually 
mixtures  of  two  or  more  oils,  the  resins  are  apt  to  \ie  constituted  of 
sevenil  similar  though  not  identical  resins.  By  treatment  with  alcohol, 
ether,  oil  of  turpentine,  etc.,  the  different  constitucuts  can  generally  be 
separated.  Many  of  the  resins — those  containing  most  oxygen — |>lav 
the  part  of  acids,  and  are,  iu  fact,  designated  as  such  ;  these  form,  witii 
alkalies  and  metallic  oxides,  coni|^>ounds,  some  of  which  are  soluble  and 
others  insoluble  in  alcohol,  while  some  resins  are  quite  indifferent  to  the 
action  of  alkalies.  Some,  so-called,  soft  resius  jMJssess  strong  wlors ;  these 
are  usually  imperfectly  oxidized,  and  contain  jwrtions  of  essential  oil. 
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Resins  generally  resemble  the  corresponding  eseential  oils  in  their 
Htimulatiag  effects,  though  some  of  them,  which  may  be  termed  amd 
resins,  iucluding  the  cathartics,  appear  to  bear  no  therapeutical  relation 
to  the  essential  oils.  A  few  of  die  gum  resins  are  adapted,  by  tlieir 
control  over  the  nervous  system,  to  use  as  antispasmodics. 


Syllabus  of  Rbsixs. 
I.  Resina  Proper. 


Name,  Origin, etc. 


CompoBitlon  and  Properties. 


Loilanum,  laltdanum.  From 
CistUB  Creticue  snd  Cvpri- 
euB.  .Sp.  gr.  LlS6i  dark- 
brown,  soft. 

Zi/gophyUaceft. 
Ouainci     resina,    U.    S.    P. 
From  Guaiacum  nfficioale. 
Sp.  gr.  1.205  lo  1.228. 

Terebiathaixa. 
Maatkh.    From  E^maciu  len- 
"  J.  gr.  1.0T4; 


Legtaniaofa. 
Copaiva   resin.      From    Co- 


Sp.  Br.  l.(M5  to  1.1.19;  very 
ham ;  fracture  eonchoidal ; 
nearly  inodorous  aod  taste- 


Reaina  jnlapiie.     From  Eio- 
gonium  ptirga. 


SO  per  <*nt.  resi 
Ouaiacic  acid. 


Maidicin ;  resin  soluble  in  hot  a 
l.»H-0. 

Trace  o(  volatile  oil. 


Adjnnct  in  pills 
and  basis  of 
a  varoish. 


Soft  iDdiffereni  tt 


Stimulant,  lees 
jpai  vie  acid  CyH„n,;  crystal  I  izable  '  active  than 
from  solution  in  petroleum.  |      the  oil. 

Acid  resLQ  soluble  in  cold  alcohol. 

Inilifferent  resin.  C„HmO,  cryst.  from 
hot  alcohol.  m>1. 

2  per  cent.  Tolatile  oil. 

1.  Kesin,  soA,  fusible  in  waier-bath, 
Bol.  in  72  per  cent,  alcohol,  and  oil 
of  turpentine,  C„H^O,. 

2.  R#fiin,  soft,  fusible   lielow  212*  P., 
alcohol,  ether,  and  oil  of  tur- 
e,  isomeric  witli  Xo.  1. 
,  white,  not  sn  readily  IWble, 

soluble  in  alcohol  and  ether,  Ct(,II(,0,. 
4.  Resin,  white,  still  Itxn  fusible,  sol.  in 

alcohol,  solution  of  potassa,  insol.  in 

alcohol  and  etiier. 
.5.  Resin,  inml.in all  menstrua, C^„n. 
.^cid,  C^^O,  crystaUiiee  in  rhombic 


ConrolviiHn,  rhodeoretin,  Q^^'S^^. 


).  ^in 
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Syllabus  of  Resins — (Continued). 
I.  Realivt  Proper — (Continued). 


Suae.  Origin,  etc 

CompoelUoQ  and  Properties. 

Uh«. 

GtnJVib  tTMCe/K, 

Extractum  cannabU.    From 

Neutral  resin  soluble  in  alkalies,  uso- 

SarcoUc. 

CannabU  Indica. 

By  Ihe  oxidmng  mSuence  of  HNQfc 

SeeEitradt. 

large,  flat,  colorless  prisms,  insoluble 

in  water  and  ether,  soluble  in  bisul- 

phide of  rarbon;  melta  at  175°  C; 

sublimes  in  needles.    The  most  re- 

liable testa  for  eM.  cannabis  are  ils 

difference  to  alkalies,  lis  insolubility 

in  alcohol,  ether,  chloroform,  ben- 

lole,  and  turpentine,  and  ita  reaction 

B'tphorbiate<r. 

with  nitric  acid." 

Lac   (Bhellac    and    seedlac). 

Different  resins,  wai,  gluten,  coloring 

cements,  etc. 

the  punctnre  of  Coccus  lac- 

ca,  and  from  FicuB  religioea 

and  Indicd— (DHkot). 
Euphorbiunj.     From  various 

One  resin  (C,H„0,}  dissolving  easilv, 
and  another  «-ith  diffic<dly  in  cold 

Acrid,    cathar- 

odorous ;  taete  acrid,  burn- 

alcohol-a third   itwoluble  in  cold 

et^  Obsolete! 

ing. 

alcohol,  but   crvstallizes  from  hot 

Cowrie,  Auslralian  Dammar. 

alcoholic  solution  (C«H„OJ. 

From  Danimara  AuBtralis ; 

in  absolute  alcohol  and  oil  of  tur- 

q). gr.  IM  to  1.062. 

pentine. 
57  per  cent,  dammaric  acid,  C»H|oOi. 

ijojiible  in  alcohol. 

East  Indian  Dammar.    From 

Resin  soluble  in  cold  alcohol. 

In  vamiehes. 

1.056  to  1.097  ;soa  at  167°. 

Sandarac.     From  JaniperOB 

75  ner  cent.  Cb3ii0„  easily  soluble  in 

InTamishes. 

mates,  and  from  Thuja  ar- 

C„H„Oi,'not  easily  soluble  in  alcohol. 

ticulata;    sp.    gr.    1.05  to 

C^„0»  soluble  in  boiling  alcohol. 

l.ue;BinaU  grains,  paleyel- 

Colopholic  acid,  taken  up  by  cold  70 

In  plasters, 

per  cent,  alcohol. 

soaps,        ce- 

bv cold  alcohol  of  70  per  cent. 

ments,  etc 

Sylvic  acid,  G„H„0„  cn-staUiies  from 

FottURaniu. 

hot  alcohol. 

1.065  to  1.070;  colorfeasto 

Two  resins,  volatile  oil,  succinic  acid, 

For  ol.  BUCCJni, 

and  bitumen,  by  action  of  HNO,  ar- 

Tarnishes, 

deep  yellow ;  tasteless ;  aro- 

tificial  musk. 

maiic  odor  when  heated. 

Most  probably  the  product  of  oxidation 

In  varnishes, 

roofing,  etc. 

*3m  paper  \)j  ProC  Procter,  in  the  Proo.  Amer.  Pharm.  Assoc,  xii.,  p.  2jS. 
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Syllabus  op  Resins — (Continued). 
II.  Natural  OUormns. 


Name,  Origin,  etc 

i-». 

TereBimAaeea. 

Elemi.   From  Amyris  elemi- 

teia.  and  Zeylanica:  Ep.  gr. 

1.055;    yellowish    wlite; 

fused  at  245°. 
Cyprian    turpentine.     From 

PiBtacitt  terebinlliuH.     Tlie 

Opaque,  very  tliick,  green- 
ish-yellow ;  odor  of  fennel. 

60  per  cfint.  acid  resin  sol.  iD  alcohol, 

liiing  from  sol.  in  hot  alcohol. 
10  lo  13  per  cent,  volatile  oil. 
Volatile  oil. 

Resin  soluble  in  cold  alcohol. 
Soft  resin  insoluble  in  cold  alcohoL 

Stim.    in  oint- 
Stimolating. 

Copaiba.   Sp.  gr.  .818  to  .997. 
From   various    epecies  of 
Copaifera. 

31  to  80  per  cent,  volatile  oil. 
1.6  per  cent,  soft  brown  resin. 
Copaivic  acid.    See  Besiiu  Proper. 

Diuretic,  stim- 
ulant. 

Qmifeta. 

Terebinthina.     From   Pinus 
palustlis  and  other  species 
of  Pinua;  gray,  bitter,  not 

About  17  per  cent.  volatUe  oil. 
Reeina,  U.  S.  P. 

Stim.  emmena- 
gogue. 

TerebinliiinaGBUica.  French 
or    Bordeaur    turpentine. 

Like  the  for^[oiiig. 

The    resin     contains     pimaric    acid. 

gogae. 

Thin,  yellowish,  pellucid. 

Terebinthina  Veneta.  From 
Laiis  Europiea,  Venice 
turpentine ;  nearly  color- 
less, transparent. 

Terebinthina  Canadensis. 
From  Abies  bals&mea. 
Balsam  of  fir. 

Strasburg  turpentine.  Tere- 
binth ioa  Argentoiatensis. 
From  Abies  pectinata;  pale- 
yellow,  transparent,  agree- 
able odor. 

Common  olibanum.  From 
Pinus  Abies. 


I 


CsHiqO,,  which,  when  healed 

cohol,  becomes  sylvic  acid.  i 

About  20  per  cent.  volatUe  oU.  ] 

Resins  and  su 


S.6  per  cent,  volatile  oil. 

6  per  cent,  volatile  oil. 

Lbietinic  acid,  abietiu,  indiSetent  r« 


Volatile  oil. 

Resin  fusible  al 

Resin  fusible  al 


ilatmff 


III.  Gum-Resim. 


Name,  Origin,  etc. 

QnUifera. 
Gunbc^a.    Prom  SUlagmi- 
tis  cambogioides  and  sev- 
eral species   of   Garcinia. 
Brown  or  reddish-yellow. 


Composlllon  and  Properties. 


Powerful      ca- 
thartic. 
Yellow,  water- 
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SruuLBua  OP  Resins — (Continued), 
III.   Guni-Eeains — (Continued). 


Compoaltlon  and  Propertlo. 


40.81  per  cent.  Arabian. 
44.76  i«r  cent,  resin. 

2, IS  per  cent,  volatile  oil. 
5B  resin,  C«H,A.  9.2  gum,  30-6  bas- 
eoTin  and  roWue  oiL 


TerAinthacfa. 
Mvrrha.    V 

'dron    myirlift ;  red-brown ; 
Be  tni-traniiparent. 
Bdellium.      From   Balsamo- 
dendron  Africannm;   red- 
diiih-gis}' ;   eemi>'trati»i)ar- 

01il>anam.  From  Boenellia  4  per  cent.  (Stenli 
eerrata  atid  an  AmyriH  (?; ;  gum,  at  least  2  r 
yellowieh ;    semi-tranepar-  i      ^  C^,^. 


VmbetU/era. 
Galbanuni.  From  Bubon  gal- 

banum,     Ferula    femlafro 
and  Galbanum ;  in  grains 
or  cakes ;  nearly  opaque. 
ABufrptida.        From    Ferula 
asafcetida. 


16.28  It 


Sa(rai>enam.    From   Ferula 


Ammoaiacum.     From  Dore- 


1.207;  jellow;  while  in- 
lemally. 
Opopanai.  From  Faatinaca 
ojiopanax;  reddish;  inter- 
naif)'  yellow  and  r^  mar- 
bled. 


«.  resin,  C^„0,. 
per  cent.  gum. 

i.o  per  cem.  mucilage. 

G.34  per  cent,  volatile  oil. 

26  per  cent,  gvim,  4.0  per  cent,  euljibu- 
retted  volatile  oil,  4/  .2  to  66  per  cent, 
retiiu,  11.6  per  cent,  baasorin,  malates, 
acetates,  sulphates,  and  phoejihates, 

50  per  cent,  resin,  32  jier  cent.  Bum, 
3.7  per  cent,  sulphuretted  volatile 
oil,  3.48  mucilage. 

22  {ler  cent.  gum. 

72  per  cent,  reein,  C^„0^ 

42  per  cent,  resin. 
33  jier  cent.  gum. 

4  per  cent,  slareh,  4  extractive,  6  per 
cent,  sulphuretted  volatile  oil. 


Scammoninm,  Smvma.  From 

Cathartic? 

scsmmonia? 

Convolvulin,    resin,    wax,    extractive 

Cathartic 

gum,    Etigar,    starch.      Commercial 

article  from  5  to  80  per  cent,  resin. 

Stira.  like  asa- 
ftet. 

Stiia.   exjiecto- 


IV.  Bahama.     {Containing  Bz  or  Ciu.) 


Composition  and  Properties. 


Bensoic  acid,  HC,H)0^  average  15  per 

or  less  cinnamic  add. 

a.  Kesin,  CidIW^k  ijoluble  in  ether, 
not  in  KgCO,. 

b.  Resin,  Q»H„0,.  soluble  in  K,CO„ 
not  in  ether. 

e.  Benin,  CigH^O^  soluble  in  alcohol. 
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Syllabus  op  Resikb — (Continued). 
IV.  Bakams — (Continued). 


Hame,  OiiglD.  etc. 


CompodllDn  uid  Properties. 


Stjrax  Calamita,  From  Sty- 
rax  officinalis;  grains  or 
Dmssea;  blackisli-graj. 


White  PeniTian  Balsam. 
From  Ihe  fniit  and  seeds 
of  the  former  by  exprea- 


Benzoic  add,  volatile  oil,  r 


fumigft- 
w;  rarely 


StTraciae(nielacii 


23.1  per  cent,  resin,  C„H,A- 
Not    fully    analyzed,    myioxocarpin, 
C^H^C^  1    cry  stall  izable,    very    in- 


Besin,  88  per  cent. 
Cinnamic  acid,  12  per  a 
Volatile  oil,  0.2  per  ceni 


CinDamicacid ;  Myrol  (ciaoameD]  C|H, 
Styracine,  C^.O.C.sH-.O,. 
Cinnameine,  C^UiU,CtH^ 


Cinnamic  acid.    (?) 
Styracine.    (?) 
Resin.     (?) 


Little  used   as 
y«t.        (Beo 

isynp*) 


REJCABKS  ON  THE   RESINS,   OLEORESINS,   AND   BALSAMS. 

As  shown  in  the  syllabus,  most  of  the  resins  proper  are  used  exclu- 
sively in  varnishes,  and  in  the  various  modifications  of  stimulating  and 
rubefacient  applications. 

Ambef  is  employed  in  medicine  exclusively  for  the  products  of  its 
decomiJositioD.  Oil  of  amber  produced  from  it  by  distillation  is  a 
powerful  rubefacient,  with  autisjmsinodic  effects. 

Giiaiacii/)n  may  be  cla*«d  as  a  i-esin,  though,  owing  to  the  presence 
of  a  peculiar  acid  somewhat  resembling  benzoic  and  cinnamic,  it  may 
be  entitled  to  a  place  among  balsams,  should  that  group  be  extended  to 
embrace  a  wider  range  of  resinous  substances.  Recent  investigations 
of  Kosmann  show  it  to  be  a  glucoside,  splitting  with  acids  into  glucose 
and  guaiaretin. 

Burgundy  pitch  and  the  so-called  hemlock  gum  (Pix  Canadensis)  are 
well-laioivn  ingredients  of  strengthening  and  rubefacient  plasters,  which 
will  be  considered  under  the  appropriate  head.  Eletni  is  a  popular  sub- 
stitute for  common  resin  in  an  unutHeinal  ointment  much  prescribed  by 
sui^eons. 

Of  the  oleorestns,  the  various  turpentines  differ  in  their  proportion 

of  resin  to  oil  and  their  consequent  consistence.     ^\Tiite  turpentine  of 

*  According  to  Hanbury,  London  Pharm.  Joar.,  1857. 
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commerce,  though  exuding  from  the  tree  in  a  liquid  form,  is  always 
f9und  nearly  or  quite  solid,  while  balsam  of  fir  and  Venice  turpentine 
continue  more  or  less  fluid  at  ordinary  temperature.  The  former  of 
these  is  much  used  for  mounting  objects  for  the  microscope,  and  for 
cementing  arahrot\'pes  upon  glass,  its  perfect  transparency  and  great 
adhesiveness  adaptiug  it  to  these  uses.  The  latter  is  perhaps  rarely  met 
with  in  our  commerce,  being  superseded  by  a  factitious  article,  said  to 
be  composed  of  about  24  lbs.  of  resin  to  the  gallon  of  oil  of  turpentine. 
The  genuine  is  esteemed  as  a  useful  ingredient  in  the  finest  qualities  of 
seal  iug- wax. 

Copaiva,  which  is  very  commonly  called  balsam  copaiva,  is  highly 
esteemed  for  its  stimulating  effects  on  the  mucous  surfaces ;  it  is  vari- 
ously combined  with  mucilage  or  with  alkali  in  prescriptions  mentioned 
under  the  appropriate  head,  and  is  prescribed  in  the  Pharmacopeia  in 
the  form  of  pill  mass  to  be  made  with  magnesia.     {See  PUulm.) 

Most  of  the  giim,  reaina  are  possessed  of  decided  medicinal  effects ; 
ammoniac,  benzoin,  and  tolu  are  chiefly  used  as  stimulating  expecto- 
rants. Asafcetida,  galbanum,  and  sagapenum  (the  latter  almoet  obso- 
lete), are  distinguished  by  powerful  effects  on  the  nervous  system. 
Myrrh  is  peculiarly  adapted  to  the  relaxed  conditions  of  the  system, 
consequent  on  pulmonary  and  uterine  affections ;  it  is  well  suited  to 
combinations  with  iron,  and  is  directed  in  several  emmenagogue  pills, 
and  in  the  officinal  Mistura  ferri  compoeita. 

Among  the  gum  resins  we  have  2  drastic  cathartics,  gamboge  and 
scammony ;  and  among  the  resins  proper,  podophyllin,  resin  of  jalap, 
and  euphorbium.  Oli^nuni  is  almost  exclusively  used  for  fumigation, 
being  employed  alone  and  combined  with  cascarilla,  and  benzoin,  as 
incense,  in  the  ceremonies  of  the  Roman  Catholic  church. 

The  balsams  vary  in  their  consistence.  Benzoin  is  solid,  hard,  and 
brittle ;  Peruvian  balsam  {formerly  called  Myroxylon)  is  fluid ;  Tolu 
is  intermediate,  being  a  very  soft  and  readily  fusible  solid.  The  best 
storax  is  liquid.  The  true  solid  storax  is  little  used,  though  directed  in 
some  of  the  old  recipes.  A  fictitious  article  is  met  with  in  commerce, 
which  is  sold  for  Slyrax  calamita,  and  is  prepared  at  Trieste,  by  coarsely 
^nding  the  bark  of  the  storax  tree  and  mixing  it  with  liquid  storax. 
Our  native  "  gum  wax,"  as  it  has  been  called,  has  a  very  strong  resem- 
-  blance  to  storax,  its  consistence  being  semifluid,  and  its  color  and  odor 
almost  identical. 

Several  products  of  scientific  interest  have  been  discovered  by  the 
analysis  of  balsams.  Styraein,  the  resin  of  styrax,  is  obtained  by  treat- 
ing the  balsam  with  caustic  soda  in  solution,  dissolving  the  residue  in 
alcohol  and  ether,  and  crystallizing ;  when  acted  on  with  nitric  acid  this 
yields  the  same  products  of  decomposition  as  cinnamic  acid.  By  distilla- 
tion of  the  soda  solution  lefl  in  its  preparation,  stymie  is  obtained,  while 
cinnamic  acid  is  lefl  in  the  residue,  Styrol  has  the  composition  CgHj, 
and  styracin  is  a  compound  of  cinnamic  acid  with  oxide  of  cinnamyle, 
which  bears  the  same  relation  to  hydrated  cinnamic  acid  as  common 
ether  does  to  acetic  acid ;  its  aldehyde,  C^HjOH,  is  the  oil  of  Chinese 
and  Ceylon  cinnamon.  Au  anal'^us  compound  is  cinnameine,  or 
cinnamate  of  oxide  of  tolyle,  the  alcohol  of  which  is  tolylic  or  benzal- 
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cohol,  C,HjOH,  which  by  oxidation  is  first  fxinverted  into  its  aldehyde 
oil  of  bitter  aimonds,  CjH^O,  and  subsequently  into  benzoic  acid, 
HCjHjOj.  Styracine  an(i  cinnameine  are  tiierefore  compoiind  ethers, 
the  former  cinnamo-cinuiunii.',  the  latter  cinuanio-tolylic  ether.  (See 
Gregorifa  Oiemlstn/.) 

Tests  of  Purify. 

Gun'taciim. — Entirely  soluble  iu  85  j^r  cent,  alcohol  and  less  so  in 
ether ;  gives  a  blue  color  to  mucilage  of  gum-arabic  and  niilk,  and 
turns  green  or  blue  with  oxidizing  agents. 

Mastkh. — Softens  by  chewing,  not  entirely  soluble  in  alcohol,  wliolly 
taken  up  by  etlier,  chloroform,  and  oil  of  turpentine,  not  by  fixed  oiU. 

0)j}al. — Readily  fusible,  soluble  in  rectified  oil  of  turpentine.  See 
syllabus  for  behavior  to  alcohol  and  ether, 

Joiap  Renin  and  Scfimmonlnni. — By  the  action  of  alkalies  under  the 
influence  of  heat,  they  are  converted  mto  convolvulic  and  rhodeoretinic 
acid,  which  is  soluble  in  water.  The  solution  of  the  resins  in  alkalies 
may  he  rendered  slightly  opalescent  by  sulphuric  acid,  but  b  not  pre- 
cipitated. 

Cojxtiva. — If  adulterated  with  fixed  oil,  this  may  be  detected  by  the 
Btaiu  produced  on  pajx^r;  pure  co]iaiba,  after  the  evajwration  of  tlie 
volatile  oil  by  tlie  aj)plicat]OD  of  a  little  heat,  leaves  a  rcginovs  stain, 
which  has  a  greasij  margin  if  the  copaiva  was  adiUterated  with 
fixed  oil. 

Or  the  balsam  is  boiled  for  several  hours  in  an  open  vGs,sel  with 
water  to  drive  off  the  volatile  oil;  pure  coimiba  leaves  a  brittle  resin, 
while  a  soft  or  semifluid  resin  remains  if  the  copaiba  had  been  adul- 
terated with  fixed  oil. 

Fixed  oils,  except  castor-oil,  may  be  detected  by  their  insolubility  in 
90  per  cent,  alcohol ;  pure  balsam  furnislics  a  clear  solution. 

An  adulteration  witli  turpentine  (oleoi'csin)  is  easily  detected  by  the 
odor  proiluced  by  the  evaiwration  of  the  oils,  on  dropping  the  suspected 
balsam  ujkiu  a  hot  brick. 

Balitamum  Peniriamim. — The  surest  way  to  find  an  adulteration  with 
castor-oil  is,  to  distil  about  20  gma.  until  about  10  gms.  have  passed 
over  and  the  residue  begins  to  liecome  charred.  The  distillate,  ivhich 
sei»arates  into  an  aqueous  and  oily  stratum,  is  agitated  with  caustic 
biuyta,  the  oil  removed,  and  agitated  with  a  coucentrated  sulutiou  of 
bisulphite  of  sodium.  Genuine  baL^aiu  Pei-u  on  drs'  distillation  fur- 
nishes products,  which  with  bisulphite  of  s<xlium  do  not  form  a  crj'stal- 
line  combination.  The  cpi'stals  obtained  by  this  process  from  its  ad- 
mi.iLtnre  with  castor-oil,  on  being  recnstallize<l  fi-om  alcohol,  have  tlie 
odor  of  cenanthol,  and  the  composition  t„HO,SOj+XajP,SOj.  larger 
quantities  of  castor-oil  decrea.se  the  specific  gravity  of  the  baL^m ;  other 
oils  are  detected  by  tlieir  iiLSolubilitj-  in  alcohol.  Peruvian  balsam  is 
much  sophisticated.  The  genuiue  article  produces  an  imi)re6sion  of  a 
liquid  difliised  in  the  mouth,  while  the  sophisticated  is  generally  a  solu- 
tion of  resin  which  deposits  tlie  resin  on  the  tongue  when  tasted. 
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CHAPTER  VII. 

ON  ORGAyiC  ACIDS. 


OEGAXIC  acids  are  distinguished  as  a  class  by  characteristic  proper- 
ties. They  combine  with  inor^nic  and  oi-ganic  alkalies,  some  of 
them  in  several  difFereot  proportions,  according  to  the  number  of  equiv- 
alent of  rcplacable  hydrogen  combined  with  them.  Thus,  citric  is  a 
triba.sic  acid,  containing  3  equivalents  of  rtplacahle  hydrogen ;  tartaric 
biliasic,  containing  only  2 ;  and  benzoic  mouobasic,  containing  but  1 
equivalent.  These  acids  are  found  in  nature  both  free  and  in  combina- 
tion. Some  are  very  commonly  difftLsed  throughout  the  v^;etable  king- 
dom, as  tannic;  others  exist  exclusively  in  cue  family  of  plants,  as 
meconic  add  in  the  Papaveracese.  Some,  although  existing  naturally, 
are  callable  of  artificial  producfioD  from  other  oi^;anic  material,  as  oxalic 
and  valerianic  This  class,  and  that  of  organic  alkalies,  have  a  much 
closer  relation  to  inorganic  compounds  than  the  neutral  crystalline  and 
uucrystailizable  principles.  They  all  contain  oxygen,  and  are  destitute 
of  nitrt^n  in  their  composition ;  an  exception,  however,  is  hydrocyanic 
acid,  which  in  all  its  chemical  relations  bears  a  close  resemblance  to  the 
inoi^nic  hydro-acids. 

The  oreanic  acids  are  capable  of  numerous  changes  during  the  proc- 
esses of  life  in  the  oiganLsms  by  which  they  are  produced,  or  after  their 
introduction  into  the  circulation  of  other  liv-ing  animals  or  vegetables. 
These  changes  are  the  result  of  obscure  processes  of  nature,  and  of  con- 
ditioas  and  functions  of  the  organs,  which  we  are  unable  to  imitate  by 
art.  Chemistry,  however,  has  in  some  instances  arrived,  by  artificial 
means,  at  close  imitations  of  nature,  and  has  producetl  changes  which 
furnish  connecting  links  between  compounds  having  apparently  no  rela- 
tion to  each  other. 

Of  the  organic  acids,  those  occurring  in  plants  are  by  far  the  most 
important  as  medicines,  and  of  the  very  few  animal  acids  employed, 
most,  though  formerly  regarded  as  exohisivcly  belonging  to  the  animal 
kingdom,  nave  subsequently  been  discovered  to  be  direct  products  of 
decomposition  of  vegetable  jirinciples,  and  are  even  generated  by  certain 
plants  in  their  normal  processes  of  growth  and  assimilation. 

In  the  present  chapter,  the  numerous  acids  are  thrown  t<^ther  in 
groujis,  either  from  their  diffusion  in  certain  classes  of  vegetables,  from 
the  harmony  of  some  of  their  physical  or  chemical  relations,  from  their 
asxociatious  with  other  oi^nic  principles,  or  from  the  value  attached  to 
them  as  medicinal  agent". 

The  organic  acids,  in  this  work,  are  classified  as  follows: — 

1st  Group — Fruit  acids, 

2d  Group — Derivatives  of  the  fruit  acids, 

3<l   Grouj) — Acids  representing  the  Jledicinal  Virtues  of  plants. 

4th  Group — Acids  combined  with  Vegetable  Alkalies. 
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5th  GrToup — Acids  derived  from  Essential  Oils. 

6th  Group — ^Astringent  and  allied  acids. 

7tfa  Group — ^cids  of  animal  origin. 

8th  Group^Acids  pertaining  to  coloring  matters. 


IST  Geoup,     Feuit  Acids. 

These  acids  occur  in  the  fruits  of  many  plants  of  the  families  Auran- 
tiacete,  Rosacese,  Grossulariaceffi,  in  grai>ea,  tamariuds — in  short,  in  all 
succulent  acidulous  fmits,  aud  at  certain  periods  of  their  maturity,  in  a 
free  state,  with  the  exception  of  oxalic  acid,  which  is  comparatively 
seldom  met  with  iu  an  uncombined  state,  though  widely  diflused,  wholly 
or  partly  neutralized  by  certain  vegetable  alkalies,  or  inorganic  bases. 
They  are  all  agreeable  refrigerants,  and,  as  snch,  have  a  very  extensive 
use ;  combined  with  alkalies  or  magnesia,  they  act  in  large  doses  as  laxa- 
tives ;  oxalic  acid  and  its  compounds  are  poisonous,  unless  in  minute 


Acetic  ac  ^ccationallv  in  plants,  product  of  feriuentalion. 

Oxalic  Bi  >.     In  rhubarb,  w>rrel,  maay  officinal  rootH,  herbs,  sad  barks. 

Tartaric  In  Krapes,  tamarinds,  etc.,  obtained  from  wine  deposits. 

Uvic  ad<  +-  2H,0.    In  the  depcffiit  of  some  pupe  juices. 

Malic  aci  n  apples,  sumach  berries,  the  berries  of  mountain-ash,  etc 

Citric  ad  0.     In  lemons,  oranges,  currants,  gooecberrlei*,  tomatoes,  etc 


Acetic  acid  has  been  already  referred  to  an  produced  in  the  destructive 
distillation  of  wood,  and  aLw  as  a  product  of  the  spontaneous  change 
which  takes  place  in  articles  of  the  saccharine  and  amylaceous  group 
by  the  catalytic  action  of  ferments. 

Oxalic  acid  is  an  instance  of  an  important  vegetable  acid  existing 
ready  formed  in  plants,  and  also  capable  of  artificial  production.  Most 
of  the  oxalic  acid  of  commerce  is  obtained  by  the  action  of  nitric  acid 
on  sugar  or  starch,  the  oi^nic  principle  being  oxidized  at  the  expense 
of  the  acid.  Xitrous  acid  fumes  and  carbonic  acid  gas  are  evolved,  and 
oxalic  acid  is  formed,  which  is  collected  and  crystallized,  and  most 
extensively  used  as  a  bleaching  agent.  If  nitric  acid  has  been  employed 
in  suificient  quantity,  no  saccharic  acid  is  formed;  the  nitrous  acid 
evolved  is  employed  in  the  manufacture  of  sulphuric  acid,  or  for  other 
purposes  where  oxidation  is  required.     It  is  not  officinal. 

The  alkaline  oxalates  are  soluble,  but  the  other  salts  are  mostly  insol- 
uble in  water.  Oxalic  acid  and  its  salts  are  decomiK>sed  by  a  r«l  heat, 
into  carbonic  acid  and  carbonic  oxide,  without  leaving  any  charcoal.  If 
heated  with  sulphuric  acid  the  same  decomposition  takes  place.  Car- 
bonic oxide,  CO,  Is  inflammable.  If  mixed  witli  sand  auu  heated,  drv 
oxalic  acid  yields  formic  acid,  and  but  little  carbonic  acid  is  given  oflT 
if  the  temperature  Is  well  regulated.  The  precipitates  formal  by  it  with 
baryta  and  lime  are  soluble  in  nitric  and  muriatic  acids.  The  silver 
precipitate  dissolves  in  nitric  acid  and  ammonia.  Insoluble  oxalates, 
tioilea  in  concentrated  solution  of  carbonate  of  sodium,  are  decomposed, 
oxalate  of  sodium  being  held  in  solution. 
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Aciflum  Tartaricum,  U.  S.  P.     HjC^H^O,  =  150. 

Tartaric  acid  is  prepared  from  bitartmte  of  potassium  or  cream  of 
tartar,  by  tiie  additiou  of  carbonate  of  calcium,  whereby  iusoluble  tar- 
trate of  calcium  is  formed  mth  the  excess  of  acid  of  the  bitartrate,  and 
neutral  tartrate  of  potassium  left  in  solution.  The  solution  is  decom- 
posed with  chloride  of  calcium,  which  forms  an  additional  quantity  of 
tartrate  of  calcium.  Lastly,  the  insoluble  tartrate  of  calcium  is  purified 
by  washing,  and  decomposed  by  sulphuric  acid,  which  liberates  the  tar- 
taric acid.  This,  on  evaporation,  crystallizes  in  colorless  crystals,  with 
a  tendency  to  the  form  of  oblique  rhombic  prisms  (citric  acid  occurs  in 
right  rhombic  prisms).  It  has  a  sour  taste,  resembling,  though  not 
identical  with,  that  of  citric  acid.  It  is  soluble  in  an  equal  weight  of 
water,  from  which  solution  alcohol  throws  dowTi  no  precipitate.  TliU 
is  rather  a  stronger  acid  than  citric,  and  100  grains  .saturate  133,6  grains 
of  bicarbonate  of  potassium.  It  is  most  usually  sold  in  powder.  Its 
principal  use  is  in  preparing  effervescing  and  refrigerant  drinks,  and  as 
a  substitute  for  citnc  acid. 

Liebig  has  obtained  tartaric  acid  artificially  bv  the  oxidation  of  sugar 
of  milk  and  gum  by  nitric  acid ;  besides  mucic,  oxalic,  and  saccharic 
(HjCjHjOg)  acids  are  formed,  the  latter  of  which  appears  to  be  con- 
verted into  tartaric  acid  ;  both  these  acids  have  identical  reactions  with 
potassa  and  lime  salts. 

The  salts  used  medicinally  are  the  tartrates  of  potassium,  sodium, 
ammonium,  and  iron,  the  bitartrates  of  potassium,  sodium,  and  ammo- 
nium, and  the  double  salts  of  potas.sium  and  sodium,  potassium  and 
ammonium,  potassium  and  boracic  acid,  potassium  and  borate  of  sodium, 
potassium  and  iron,  and  ammonium  and  Iron ;  treated  of  under  the 
several  heads  of  their  bases. 

Solutions  of  tartaric  acid  and  its  salts  are  decomposed  by  oxygen  like 
citric  acid  ;  by  oxide  of  manganese  it  is  converted  iuto  formic  and  cai^ 
bonic  acids. 

Xearly  or  entirely  colorless,  transparent,  monoclinic  prisms,  permanent 
in  the  air,  odorless,  having  a  purelv  acid  taste  and  an  acid  reaction. 
Soluble  in  0.7  part  of  wafer  and  in  2.5  parts  of  alcohol  at  15°  C,  (59°  F.) ; 
in  0.5  part  of  boiling  water  and  in  0.2  part  of  boilinc;  alcohol ;  also 
soluble  in  36  parttj  of  absolute  alcohol,  in  23  parts  of  etner,  and  in  250 
parbi  of  absolute  ether,  and  nearlv  insoluble  in  chloroform,  benzol,  and 
benzin.  When  heated  for  2  hours  at  100°  C.  (212°  F.),  the  crj->:talsdo 
not  lose  more  than  a  trace  in  weight.  On  ignition  they  should  not  leave 
more  than  0.05  per  cent,  of  ash.  An  aqueous  solution  of  1  part  of 
tartaric  acid  in  3  partj^  of  cold  ^vater,  when  mixed  M'lth  a  solution  of  1 
part  of  acetate  of  potassium  in  3  parte  of  cold  water,  followed  bv  the 
addition  of  a  volmne  of  alcohol  equal  to  the  whole  mixture,  yields  a 
white,  crystalline  precipitate.  If,  after  standing  2  hours  at  the  ordinari- 
temiierature,  the  liquid  is  separated  bv  iiltratiou  and  the  precipitate  well 
washed  with  diluted  alcohol  and  dried  at  100°  C,  (212°  F.)  in  an  aii-- 
bath,  it  should  weigh  between  1.25  and  1,26  ports. 

A  conceatrate<1  aqueous  solution  should  not  be  blackened,  at  the  line 
of  contact,  by  the  careful  addition  of  test-solution  of  hydrosulphuric 
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acid  (lead  aud  copper).  If  the  ciystals  have  left,  on  ignition,  some  ash 
(see  above},  this  ash  shouid  not  turn  blue  by  treatment  with  a  few  droj^ 
of  water  of  ammonia  (copiier),  nor  should  the  further  additioa  of  1  drop 
of  test-solution  of  sulphide  of  ammonium  cause  any  black  coloration 
(lead,  copper,  iron).  10  cc.  of  a  concentratetl  solution  should  show  uo 
precipitate  within  five  minut«s  ^er  the  addition  of  1  cc.  of  test-solntiou 
of  chloride  of  barium  with  an  excess  of  hydrochloric  acid  (sulphuric  acid). 

To  neutralize  3.75  gm.  of  tartaric  acid  should  require  50  cc.  of  tlie 
volumetric  solution  of  soda. 

The  following  well-marked  varieties  of  tartaric  acid  have  been  dis- 
tinguished : — 

1.  Dextivlmiaric  acid,  the  ordinary  tartaric  acid,  which  in  the  free 
state  and  combined  \vith  certain  mattive  bases  turns  polarized  light  to 
the  right.  If  its  salt  with  cinchona  is  heated  to  338°  F.,  in  5  or  6  hours 
it  has  been  changed  for  the  greatest  part  into — 

2.  Paratartaric,  uvic,  or  ra^mie  acid,  which  also  occurs  naturally  in 
cream  of  tartar  from  certain  localities.  It  and  its  salts  have  a  neutral 
behavior  towards  polarized  light.  It<^  double  salt  vA\h  ammonium  and 
90<lium  is  obtained  in  crystals,  one-half  of  which  show  a  hemietiric 
form  to  the  right,  the  other  half  the  same  form  to  the  left ;  tte  former 
contain  dextrotartaric,  the  latter  the  Isevotartaric  acid.  From  a  solution 
of  paratartrate  of  cinchonicia  crj'staLs  of  the  Itevotartrate,  and  from  a 
solution  of  paratartrate  of  quinicia,  the  dextrotartrate  is  dejMjsited  first, 
leaving  the  greatest  part  of  the  .^Its  with  the  opposite  acid  in  solution. 

3.  LcBvotartwic  acid  may  be  obtained  as  just  stated ;  it  deflects  polar- 
ized light  to  the  left, 

4.  Inacliee  tartaric  acid  is  obtained  by  heating  paratartrate  of  cin- 
chonicia to  338°  F.  It  has  no  action  on  polarized  light,  and  cannot  be 
resolved  into  the  right  and  left  tartrate. 

5.  Metatariarlcacid.  By  melting  dry  powdered  dextrotartaric  acid  in 
an  oil-bath ;  the  change  takes  place  in  a  few  secontls  at  340°  to  356°  F. 
The  acid  is  hygroscopic ;  its  etucium  salt  is  soluble. 

6.  Iso(n)iario  or  tarfrallc  acid.  If  the  heat  in  the  last  process  has 
been  applied  too  long,  the  product  contains  this  acid  also.  The  calcium 
salt  is  syrupy,  uncrj'stallizable,  and  by  boiling  is  resolved  into  metatar- 
taric  acid  and  metatartrate  of  calcium. 

All  of  these  acids  are  of  the  same  composition,  HjC^H^Oj,  and,  except- 
ing the  last,  are  bibasic 

Pyrotarlaric  Acid,  K^C^Hfi,. — Tartaric  acid  yields  by  Ary  distil- 
lation at  between  350°  F.  and  370°  F.  \vater,  carbonic  and  pyrotartarie 
acid-i,  scarcely  any  secondary  protlucts.  This  acid  is  very  soluble,  fusible, 
and  not  precipitated  by  neutral  lead  salts. 

Malic  Acid,  Mai  ^  HjCjH^Oj,  is  preirared  from  the  juice  of  the  fniit 
of  sorbus  ancuparia,  or  of  rhus  giabrum  and  tj-phinum,  by  precipitating 
with  sugar  of  lead,  reeri'stallizing,  and  deconijwsing  by  Kydrosulphuric 
acid.  The  juice  of  the  rhubarb  plant,  after  being  clarifietl  by  isinglass 
and  evaporate*!  to  the  consistence  of  fi\'rup,  yields  about  3^  per  cent,  of 
er\-stallized  bimalate  of  potassium.  The  acid  cri'stallizes  in  four-  and 
six-nided  needles  and  prisms,  is  deliquescent,  and  dissolves  in  water  and 
alcohol. 
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Though  malic  acid  is  present  in  many  pharmaceutical  preparations, 
none  of  its  salts  have  been  used  in  medicine  with  the  exception  of  an 
impure  malate  of  iron,  which,  in  Europe,  is  still  largely  employed  as  a 
mild  chalybeate,  under  the  name  of  "  Extractum  ferri  pomatum,"  A 
syrup  of  malate  of  iron  has  lately  been  prepared ;  malate  of  manganese 
has  likewise  been  somewhat  used. 

The  acid  and  its  salts  are  not  precipitated  by  lime-water ;  chloride  of 
calcium  occasions  a  precipitate  soluble  in  acids ;  the  precipitate  by  acetate 
of  lead  melts  in  boiling  water,  assuming  the  appearance  of  resin  fused 
in  water. 

Malic  acid  has  acquired  some  importance  as  a  material  for  the  prepa- 
ration of  succinic  acid. 

Meniapermic  or  coccalinio,  mlanic,  and  probably  also  nicotic,  igami-ie 
(in  DUX  vomica  and  Ignatia  beans), /u»^  (in  boletus,  helvelU,  etc),  and 
others  are  identical  with  malic  acid. 

The  results  of  the  decomposition  of  umHc  acid  by  various  influences 
are  as  follows : — 

1.  If  heated  with  an  excess  of  potassa  to  300°  F.  it  is  converted  into 
oxalic  and  acetic  acids.  2.  By  quick  dry  distillation  it  is  converted  into 
equisetic  or  pypomalic  acid.  3.  If  heated  in  an  oil-bath  to  300°  F., 
until  vapor  ceases  to  be  emitted,  it  has  been  converted  into  Juniario  or 
paravmlic  acid.  A  neutral  malate  of  calcium,  C^HjOjCaj,  if  kept  under 
water,  particularly  by  the  action,  as  ferment,  of  beer  yeast  or  old  cheese, 
is  converted  into  sueciuic,  acetic,  and  carbonic  acids.  5,  If  by  this  fer- 
mentation hydr<^u  is  evolved  with  the  carbonic  acid  gas,  another  change 
takes  place,  butyric  acid  being  formed.  6.  By  long  contact,  no  butyric 
acetic,  or  Succinic  acid  is  obtained,  but  another  product  of  decomposition; 
lactic  and  carbonic  acids. 

Addum  Citriciim,  U.  S.  P.     HjCflH,0„HsO  =  210. 

This  is  produced  from  lime  or  lemon-juice  by  neutralizing  the  acid 
with  chalk,  and  from  the  citrate  of  calcium  thus  formed  liberating  the 
citric  acid  by  means  of  sulphuric  acid,  and  crj-stallizing.  Its  principal 
consumption  is  in  the  preparation  of  so-called  lemon  syrup,  and  solution 
of  citrate  of  magnesium.  To  make  artiiicial  lemon-juice,  aJdd  citric  acid 
5ixss  to  water,  Oi ;  fresh  oil  of  lemon,  fi,j ;  and  sugar,  5j-  This  solu- 
tion is  much  employed  in  makiug  effervescing  draughts.  (See  Potmsii 
C'itra8.) 

There  are  not  many  salts  of  citric  acid  used  in  medicine,  but  most  of 
them  very  extensively ;  they  are  the  citrates  of  potassium,  magnesium, 
iron,  qninine,  caffeine,  and  morphine,  and  the  douole  salts  of  ammonium 
and  iron,  of  quinine  and  iron,  and  strychnine  and  iron. 

The  solution  of  citric  acid  and  of  its  salts  is  decomposed  by  the  influ- 
ence of  oxygen,  with  the  formation  of  mould,  and  a  slimy  precipitate  of 
apparently  organic  structm^.  On  fusing  the  acid  widi  hydrate  of  po- 
tassa, it  is  converted  into  oxalic  and  acetic  acids. 

Colorless,  right-rhombic  prisms,  not  deliquescent  except  in  moist  air, 
efflorescent  in  ^varm  air,  odorless,  having  an  agreeable,  purely  acid  taste 
and  an  acid  reaction.  Soluble  in  0.75  part  of  water  and  in  1  part  of 
34 
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alcohol  at  15°  C  (59°  F.);  iu  0.5  part  of  boiling  water,  in  0.5  jmrt  of 
boillDg  alcohol,  aud  iu  48  jtarts  of  etlier.  It  is  nearly  insoluble  in  abso- 
lute etlier,  chloroform,  benzol,  and  beuziu.  When  heated  to  100"^  C. 
(212°  F,),  tlie  acid  melts  aud  gradually  iocics  8.6  jier  cent,  of  its  weight 
At  a  higher  teniprature  it  emits  inflammable  vajxirs,  chars,  and  is  finally 
dissipated  without  leaving  more  thau  O.Oo  jior  cent,  of  ash.  On  adding 
tin  aqueous  solution  of  the  acid  to  an  excess  of  lime-water,  the  mixture 
remaius  clear  until  boiled,  wheu  a  white  precipitate  separat«ri,  which  is 
nearly  all  redissolv«l  on  cooliug. 

If  1  part  of  the  acid  be  dissolved  in  2  irarts  of  water  and  treated  with 
a  solution  of  1  part  of  acetate  of  potassium  in  2  parts  of  water,  the 
mixture  should  reniaiu  clear  after  the  addition  of  an  equal  volume  of 
alcohol  (tartaric  and  oxalic  acids).  If  1  gni.  of  citric  acid  be  dissolved, 
without  heat,  in  10  cc.  of  a  cold,  saturated  solution  of  bicliromate  of 
]Kitnssiuni,  no  darkening  of  tlie  liquid  should  be  observed  within  5 
minutes  (absence  of  1  per  cent,  or  more  of  tartaric  acid).  An  aqueous 
solution  of  tlie  acid  should  not  be  darkened  nor  be  precipitated  hy  hydro- 
sulphuric  acid  (lead  and  copper).  If  the  cnstals  have  left,  on  ignition, 
some  ash  (see  above),  this  ash  should  not  turn  blue  bv  treatment  with  a 
few  drops  of  water  of  ammonia  (copper) ;  nor  should  me  further  addition 
of  1  drop  of  test^sohition  of  sulphide  of  ammonium  cau.se  any  black 
coloration  (lead,  copper,  aud  iron}.  10  cc.  of  a  concentrated  solution 
should  show  no  pi'ecipitatc  wltliiu  5  minutes  afler  the  addition  of  1  c.c. 
of  test^solution  of  chloride  of  barium  with  excess  of  hydrochloric  acid 
(suhjhuric  acid). 

To  neutralize  H.5  gm.  of  citric  acid  should  require  50  c.o.  of  the  volu- 
metric solution  of  scwa. 

2d  Ghoup.    Derivatives  of  the  Fruit  Acids. 

The  acids  placed  in  this  group  may  be  artificially  obtsuned  from  the 
fruit  aci<b ;  tliey  are  also  found  in  a  number  of  v^^etables  and  vegetable 
products,  and  two  of  them  are  productions  of  animal  oi^ranisms.  Of 
their  number,  three  have  been  more  or  less  used  iu  medicine,  the  othere, 
as  yet,  are  not  employed  either  in  mediciue  or  in  the  arbi. 
Formic  acid  (HCHO,).     In  ants,  nettles,  er^l,  the  leaves  of  some  pioes,  old  turpea- 

line,  elc.   \DlaUle  liquid;  odor  penetrating,  stinging;  produces  severe  inflammatian. 

I(a  salts  all  soluble  in  water,  decomposed  by  H^Oj  into  2C0  and  HO;  reduces  llie 

oxides  of  Aff,HE,Au,  etc. 
Succinic  acid,  H,C,H,Ot.     In  amber,  wormwood,  Melampvnim  nemorosum,  Lactuca 

sativa.    Colorless,  inodorless  crjatals,  soluble  in  5  parta  boiling  water  ami  IJ  parts 

boiling  abiolute  alcohol;  scarcely  soluble  in  ether;  not  decomposed  by  cold  UN<^HC'I, 

or  Ct^;  the  insoluble  salts  disflolve  in  acetate  of  potassium. 
Aconitic  acid,  H,C(H,0,.     In  various  species  of  Aconitum,  J>elphiiiium,  Yarrow,  Equi- 

selum,  limommi,  etc.   Colorless  granules ;  readily  soluble  in  water,  alcohol,  and  ether; 

the  crystallized  Ca  salt  little  soluble ;  the  lead  and  silver  salts  are  white,  flocculent 

precij)itates;  colors  ferrous  sails  red ;  identical  with  equisetic  acid. 
Fumanc  acid,  C,HjOj.     In  Fumariu  [fumftton-)j  Corvdalis  bullmea,  Glaucium  luteimij 

and  Iceland  moss.    Colorless  scales ;  Bolubfe  in  200  parts  of  water,  more  in  alcohol 

and  ether;  cryatallizing  from  hot  HKO(;  not  precipitated  by  alkaline  earths;  )ite- 

cipitating  Ag  sails  couipletely ;  the  lead  sail  soluble  in  boiling  water  without  fusion. 
Lactic  acid,  HCjHsO,.     From  milk,  manv  fermented  vegetable  juices,  elc.     Colorless 

UDcrystallizable  syrup;  sp.gr.  1.215;  little  soluble  in  ether,  in  all  proportions  of 

alcoliol  and  water ;  the  salts  are  insoluble  in  ether,  sparingly  soluble  in  cold  watet 

and  alcohol. 
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Somite  Acid. — Chloroform  and  iodoform  are  compounds  of  the  snnie 
radical,  formyle,  CH,  of  which  Ibmiic  acid  is  the  liydrated  oxide ;  it 
may  lie  prepared  artificially  by  heating  equal  weights  of  oxalic  acid  and 
glycerin  tt^ther  in  a  retort  for  15  horn's  to  a  temjwrature  of  212°  to 
220°,  The  glycerin  is  not  changed,  but  exerts  au  influence  bv  which 
the  oxalic  acid  is  decomposed  at  a  lower  temperature  than  would  other- 
wise be  required,  Ou  distilling  the  mixture,  formic  acid  and  water  pa=s 
over.  To  obtain  the  concentrated  acid,  it  is  neceaaary  to  saturate  it  with 
carbonate  of  lead,  filter,  evaporate  to  a  small  bulk,  collect  the  formate 
of  lead,  dry  it,  decompose  by  a  current  of  sulphuretted  hydrogen,  and 
separate  the  syrupy  acid;  or  distil  the  formate  of  lead  with  sulphuric  acid, 

A  solution  of  formic  acid  in  alcohol  is  still  occasioually  employed 
abroad  as  a  rubefacient  under  the  name  of  a/nritus  formicai-amj  prepared 
by  distilling  4  lbs.  of  alcohol  from  2  lbs.  of  ants. 

Succinic  Acid. — Spermaceti,  tallow,  or  marcaric  acid,  if  for  several 
daj's  digested,  without  boiling,  with  nitric  acid  of  medium  strength, 
yields,  on  e\'aporation,  succinic  acid.  It  is  also  prepared  l)y  fermenta- 
tion of  impure  malate  of  «Ucium  as  follows :  Suspend  old  cheese,  1 
part,  in  water,  and  digest  with  the  calcium  salt,  12  parts,  and  40  i)arts 
of  water,  at  a  temperatm-e  below  112°  F.,  for  4  to  8  days,  until  gas 
ceases  to  be  emitted ;  the  precipitate  is  now  washed,  dilute  sulphuric  acid 
added  to  neutralize  the  carbonate  of  calcium,  the  same  quantity  of  acid 
added  and  boiled  until  the  precipitate  has  lost  its  sandy  nature ;  the 
liquid  is  filtered  off  and  evaporated  until  a  pellicle  is  formed,  when  the 
lime  is  precipitated  with  sulphuric  acid,  and  the  filtrate  further  evajx)- 
rated ;  the  crystals  may  be  rccrystallized  and  piu-ified  with  animal  char- 
coal.    It  may  also  be  obtained  from  amber  by  distillation, 

A  solution  of  succinate  of  ammonium  is  the  only  pre]>aratioD  medic- 
inally employed,  and  it  is  questionable  whether  its  invigorating  action 
in  low  states  of  the  nervous  system  is  not  mostly  due  to  the  oils  with 
which  it  is  associated.  The  Prussian  Pliarnmcopceia  gives  tlie  follow- 
ing directions  for  preparing  it : — 

Liquor  Ammonia;  Succinatus. — Rub  to  1  ounce  succinic  acid,  1  scruple 
rectified  oil  of  amber,  dissolve  in  8  ounces  distilled  water,  and  add  1 
ounce  (ccntaining  15  grains  of  Dippel's  animal  oil),  or  a  sufficient  quan- 
tity, of  pyi-o-oleous  carbonate  of  ammouia. 

Aconitic  A^. — It  is  obtained  by  heating  citric  acid  for  several  hours 
with  muriatic  acid,  evaporating,  and  extracting  by  ether. 

By  distillation,  the  following  tliree  new  acids  may  be  obtained,  all  of 
which  have  the  comiiosition  CjHjO^:  itaconie,  citraconic,  and  mesa- 
conic  or  citracontic  acids. 

Fumiiric  or  Paramaletc  Acid. — By  precipitating  the  clarified  juice 
of  Fumaria  officinalis  with  acetate  of  lead,  decomposing  the  washed 

Erecipitate  by  sulphuretted  hvdrogen,  and  recry.stallizing  the  acid  from 
ot  water ;  or  by  neating  malic  acid  to  300°. 
Malcic  or  mafuric  aaid  =  C^HjO,,  isomeric  with  fumeric  acid,  is 
obt^ned  by  distillation  of  malic  acid,  or  by  heating  fumaric  to  400°, 
It  differs  from  the  latter  by  being  readily  soluble  in  wafer,  dLstilling  at 
350°,  and  by  the  insolubility  of  its  lead  salt,  which,  being  curdy  at  first, 
becomes  crystalline  on  standing. 
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By  fermeotatioQ,  fumaric  and  maleic  acids  are  converted  into  buo- 
dnic  acid. 

Aeidum  Ladicum,  U.  8.  P.    {Ladic  And.    HCjHjO,  =  90.) 

A  liquid  composed  of  75  per  cent,  of  absolute  lactic  acid  and  25  per 
cent,  of  water. 

Lactic  acid  should  be  kept  in  glass-stoppered  bottles. 

This  acid  is  coutaiQed  in  many  old  extracts  as  a  product  of  fermenta- 
tion of  their  saechariue  constituents,  or  of  malic  acid.  For  medicinal 
use  it  is  preiKired  by  the  so-called  lactic  fermentation.  The  following 
process  of  Wackenroder  is  one  of  the  most  simple :  25  parts  sugar  of 
milk,  20  parts  finely  powdered  chalk,  100  parts  skimmed  milk,  and  200 

Cs  water  are  digested  at  about  75°  ;  in  six  weeks  the  chalk  will  be 
lived ;  the  whole  13  then  heated,  but  not  to  boiling ;  the  cheese  is 
strained  off,  pressed;  the  decaute^l  liquid  is  clarified  by  albumen  and 
evaporated  to  let  the  lactate  of  calcium  cr^'stallize ;  the  recrystallized 
salt  is  decomposed  either  by  sulphuric  or  by  the  exact  quanti^  of  oxalic 
acid. 

The  acid  and  its  iron  salt  are  officinal,  and  have  been  of  late  much 
used  in  medicine.  A  nearly  colorless,  syrupy  liquid,  odorless,  having  a 
verv  acid  taste  ami  an  acid  reaction,  Sp.  gr.  1.212.  It  is  freely  mis- 
cibfe  with  water,  alcohol,  and  ether,  but  nearly  insoluble  in  chloroform. 
It  is  not  vaporized  bv  a  heat  below  160°  C.  (320°  F.) ;  at  higher  tem- 
peratures it  emits  inflammable  vapors,  then  cliars,  and  is  Anally  entirely 
volatilized,  or  leaves  but  a  trace  of  residue. 

When  diluted  with  water,  lactic  acid  should  aSbrd  no  precipitate  with 
test-solutions  of  nitrate  of  silver  (hydrochloric  acid),  chloride  of  barium 
(sulphuric  acid),  sulphate  of  copper  (sarcolactic  acid),  uor  with  sulphide 
of  anmiouium  after  addition  of  excess  of  water  of  ammonia  (lead,  iron). 
It  should  not  reduce  warm  test>-solution  of  potaflsio-cupric  tartrate 
(sugars).  When  mixed  and  heated  with  excess  of  hydratcd  zinc  oxide, 
and  extracte<l  with  absolute  alcohol,  the  latter  should  uot  leave  a  sweet 
residue  on  evaporation  (glycerin).  Cold,  concentrated  sulphuric  acid 
shaken  with  an  equal  volume  of  lactic  acid  should  assume  at  most  only 
a  pale-yellow  color  (oiganlc  impurities). 

To  neutralize  4.5  gm.  of  lactic  atid  should  require  37.5  c.c  of  the 
volumetric  solution  of  soda. 

3d  Grol'P.    Acids  represestiso  wholly  or  in  part  the 
Medicinal  Virtues  of  Plants. 

The  acids  arranged  in  this  group  have  vers-  few  chemical  proijcrtiea 
in  common ;  they  are  interesting  to  the  pli\-sician  l)ocause  they  are 
wholly  or  in  part  the  active  principles  of  the  plants  in  which  thej'  have 
been  gcneratetl.  If  those  grouped  in  division  a  be  excepted,  the  acid 
properties  of  most  of  these  acitls  are  uot  very  decided  ;  some  of  them 
are  unable  to  decomjxnie  the  carbonates,  and  quite  a  number  have  l>con 
long  taken  for  neutral  principles.  Of  the  whole  number,  phloridzic 
anu  santonic  acids  only  have  been  employed  in  medicine  in  their  isolated 
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condition ;  chTysophaDic  acid  Ls  attracting  considerable  attention  as  the 
active  principle  of  our  moat  ^wpular  cathartics. 

(a)  Connected  wUh  VolaiUe  Oils  and  Seeins. 

Angelic  add,  H  CsH,Or  In  the  mot  of  angelica,  masterwort,  etc.  LoDg  colorless 
priBms,  without  water  of  cryatallization,  odor  aromatic,  boilmg  point  374° ;  little 
soluble  in  cold  waUr,  eaulv  in  boiling  water,  alcohol,  ether,  oQ  of  turpentine,  and 
filed  oils. 

Guaiacic  acid,  HC»H,0,  In  the  resin  and  wood  of  guaiacum;  colorless  scales  of 
vanilla  odor,  green  wltb  Fe,Cl(,  but  not  blue  hj  CL 

(b)  Mostly  Bitter  Adds,  some  Poisonous. 

Hederic  acid,  C,^^,.  In  the  seed  of  common  ivy.  Insoluble  in  water  and  ethec ; 
without  odor,  of  acrid  taste  j  colored  purple  by  concentrated  sulphuric  add.  The 
saltK  are  mostly  gelatinous. 

Picrotoxic  acid,  C|,Hi,Os.  In  cocculus  indicue.  Colorless  prismii-,  extremely  bitter; 
very  poisonous. 

Cbrysoplianic  add,  C,gHgO,.  (Chrysarobin.)  In  rhubarb  root,  senna,  dock  root,  Par- 
melia  parietiiiB,  etc  Golden  yellow  needles  of  metallic  lustre,  Inodorous,  nearly 
tastelsHB,  nearly  insoluble  in  cold  water,  soluble  in  alcohol  and  elher,  and  in  sulphu- 
ric acid  without  decomposition,  in  alkalies  with  a  dark-red  color ;  its  salts  are  very 
chaugeable. 

Santonic  acid,  C|,Hi,0^  (Santonine.)  In  Levant  wormiced,  from  artemisia  marilima 
var.  Stecbmanniana.  Flat,  hexagonal,  or  feathery  prisms,  little  soluble  in  cold,  sol- 
uble in  250  parts  boiling  water,  in  75  parts  ether,  in  43  parts  cold,  and  3  parts  boiling 
alcohol ;  the  ethereal  and  alcoholic  solutions  ate  intensely  bitter ;  light  colors  it  yellow, 
but  recry stall ization  yields  it  white  again;  tlie  alculiulic  solution  colored  carmine- 
red  by  alltslies. 

Caincic  add,  C,|,HuO|g.  In  cahinca  root.  Chiococca  racemosa.  Fine  silky  needles; 
inodorous;  tasteTees,  wiib  an  astringent  aftertaxle;  little  wluble  in  ether  and  water, 
readily  in  alcohol;  yields  kinovin  (see  neutral  prin.)  and  glucose  by  alkalies  and 
dilute  acids ;  the  salts  unciystalliiuble. 

Polygalic  add,  C,H,Or  In  tlie  root  of  Polygala  amara  and  senega.  While  amorphous 
powder,  without  odor,  tasteless,  afterwards  very  acrid,  astrinpenl  in  the  lliroal,  sler- 
nutatory,  little  soluble  in  cold  water,  the  sulution  foams  like  soap-water;  easily 
soluble  iR  alcohol,  insoluble  in  ether;  with  concentrated  sulphuric  add  In  contact 
with  air  it  changes  yellow,  red,  dissolves,  then  blue,  grayiiih,  colorless;  poisonous, 
produdng  difficulty  of  breathing,  vomiting,  etc.    The  ^ts  are  uucrystallizable. 

Cetraric  acid,  CjbH[(0|.  In  Icel^d  mces.  Very  thin  needles,  intensely  and  purely 
bitter^  nearly  insoluble  in  water,  soluble  in  boiling  alcohol,  little  in  ether ;  destroyed 
by  mineral  adds,  and  by  boiling  its  solution  in  alcohol  or  its  soluble  salts. 

Anacardic  add,  C„H(,0,.  In  cashew  nuts.  While,  crystalline,  fusible  at  79° ;  inodor- 
ous; taste  aromatic ;  lums  rancid  and  liquid  in  air. 

Digitalic  acid.  In  the  herb  digitalis.  Needles  of  a  peculiar  odor ;  not  volatile,  soluble 
in  water,  alcohol,  less  in  ether ;  its  salts  soluble,  but  change  when  dissolved. 

IKgitaleic  acid.(?)  Green  needles ;  taste  bitler,  acrid,  odor  aromatic ;  little  soluble  in 
water,  more  in  alcohol  and  ether,  salts  yellow  or  green,  insoluble  except  the  alkaline 
solutions,  frothing  |rt«ni  saponin?). 

Comic  acid.  In  the  rootbark  of  Cornus  Florida.  Stellate  silky  scales;  bitter;  soluble 
in  water  and  alcohol,  precipitated  by  PbjO  (C,H,0,)^  and  AgKO|. 

Angelic  acid  may  be  obtained  bv  the  action  of  pota.=sa  ou  oil  of 
chainomile,  iraperatorin,  and  pem-edanin;  it  is  more  advantaj^iisly 
prepared  bv  exhausting  12  [jarts  of  angelica  root  w-ith  1  part  liydrate 
of  lime  ant!  suflicient  water,  evaiwratinj;,  distilling  with  the  addition  of 
sulphuric  acid,  and  redistilling  tlie  distillate  after  saturation  with  ]>otassa 
ana  decomposing  with  sulphuric  acid ;  large  cn'stals  appear  after  some 
time,  valenauic  and  acetic  acids  remain  in  ^lution.     Its  salts  are  crys- 
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tallizable,  and  its  compound  with  ether  has  the  odor  of  rotton  apples. 
It  is  decomposed  by  excess  of  caastic  pota^sa  ioto  acetic  and  propionic 
acids. 

Guaiaeic  Acid  is  obtained  by  dissolving  the  resin  in  1  part  alci^ho), 
filtering,  precipitating  with  concentrated  KHO,  washing  and  decompos- 
ing by  HCl. 

The  resin  of  guaiacum  yields  by  dry  distillation  g^tatacene,  &  light 
volatile  oil  which  is  an  oxide  of  a  camphene,  and  has  the  composition 
of  guaiaeic  acid  minus  2C0j  =  CjHgO. 

Heilerlo  Add. — The  seeds  are  freed  of  fat  by  ether,  afterwards 
exhausted  by  Iwiling  alcohol ;  on  cooling,  the  acid  separates  in  colorless 
needles  or  tablets. 

JPicrotoxic  Acid,  Pia'otoxin. — After  the  fixed  oil  of  cocculus  indicus 
is  expressed,  the  acid  crystallizes  from  the  decoction  of  the  residue  with 
diluted  muriatic  acid. 

Phloridzic  Acid,  PMoridzin. — It  crystallizes  from  the  tincture  of 
apple-tree  bark,  prepared  with  warm  diluted  alcohol. 

It  yields  formic  acid  on  being  treated  with  sulphuric  acid  and  oxide 
of  manganese ;  by  diluted  acids  phloretin  and  sugar,  Cj,Hj,Om,+HjO  ^ 
C„H,A+CsH,A- 

It  has  been  used  with  asserted  success  as  a  substitute  forquinine  in  the 
treatment  of  intermittent  fevers. 

Otrysophanic  Aoid. — Synonyms  of  this  acid  jn  various  states  of  purity 
are,  parietinic  acid,  rhein,  rhabarbarin,  rheumin,  rhabarbaric  acid,  rha- 
ponticin,  rumicin,  lapathin.  It  is  prepared  by  extracting  rhubarb  or 
Farmelia  parietina  with  weak  alkaline  alcohol,  precipitating  by  carbonic 
acid,  dissolving  in  50  per  cent,  alcohol  containing  a  little  caustic  potassa, 
precipitating  by  acetic  acid,  dissolving  in  boiling  alcohol,  mixing  the 
nitrate  with  water,  and  recrj'stallizing  from  alcohol. 

Investigations  performed  by  Professor  Schroff  tend  to  show  that  the 
cathartic  principle  of  rhubarb  is  chrysophanic  acid,  which  is  modified  in 
its  action  by  the  other  constituents  of  the  root,  so  that  while  powdered 
rhubarb  acted  within  12  hours,  Geiger'a  rhabarharin  purged  in  19, 
Brandes'a  rhein  in  20,  and  pure  ehrysopkanic  aoid  in  24  nours ;  on  the 
other  hand  he  found  the  duration  of  the  activity  of  rhubarb  to  be  about 
24  hours,  that  of  rhein  and  rhabarbarin  3,  and  of  chrysophanic  acid  5 
days;  during  this  time  8  grains  of  the  latter  produced  12  thin  yellow 
evacuations,  without  the  least  griping.  The  acid  prepared  from  Farme- 
lia parietina  shows  no  difference  from  that  prepared  from  rhubarb.  The 
auickness  of  action  of  rhubarb  in  pharmaceutical  preparations  must  be 
ue  to  excipients  or  adjuvants  which  render  the  chrj-sophanic  acid  soluble. 

The  active  vegetable  principle  of  senna,  supposed  to  be  chn'iwphauic 
acid,  has  been  determined  by  Dragendorff  &  Kubly  to  be  a  peculiar  acid 
named  by  them  "  cathartic  acid,"  Dr.  Martius  has  not  succeeded  in 
completely  isolating  chrysophanic  acid  from  senna,  but  the  reactions 
indicate  its  presence  as  well  as  the  presence  of  2  or  3  other  bodies  first 
discovered  in  rhubarb,  namely,  aporetin,  plueoretin,  and  probably  ery- 
throretin. 

Winkler's  cathartin,  found  in  the  ripe  fruit  of  rhamnus  catharticue, 
is  also  believed  to  be  identical  with  this  add  in  an  impure  state. 
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Chrysophnnip  acid,  when  taken  internally,  passes  into  the  urine,  ivhere 
it  may  be  easily  reei^iize*!  by  ite  strikinf;  a  eharaeteristio  red  color  with 
alkalies.  The  same  reaction  takes  place  after  the  adniinistrution  of  rim- 
barb  and  senna ;  with  the  latter  given  in  the  form  of  infusion  or  aqueous 
extract,  this  reaction  would  often  take  place  after  15  minutes  ana  last 
until  12  hours  after  the  evacuations  had  taken  place. 

The  roots  of  runiex  obtusifoHus,  rumex  crispiis,  and  probably  other 
species,  owe  their  laxative  properties  to  chrj-sophanic  acid.  (See  Amer. 
Jour.  Phaiiii.,  xxxi,,  p.  IM.) 

Santoninum,  U.  S.  P.     {Satttonin,  Santonic  Add.     C„H„Oj  =  246.) 

A  neutral  principle  prepared  from  santonica. 

It  should  be  kept  in  dark,  amber-colored  vials,  and  should  not  be 
expctaed  to  light. 

This  is  directed  to  be  prepared  from  Le\'ant  wormseed  (santonica),  48 
troyounces  (3  lbs.  5  oz.  com.) ;  lime  recently  slaked  and  in  fine  powder, 
18  troyounces  (1  ft,  SJ  oz.  com.) ;  animal  charcoal,  diluted  alcohol,  alcohol 
and  acetic  acid,  of  each  sufficient.  The  process  is  as  follows :  Digest  the 
wormseed  and  lime  with  12  pints  of  diluted  alcohol  for  24  hours  and 
express.  Kepeat  the  digestion  and  expression  tiviee  Avith  the  residue, 
using  the  same  quanti^  of  diluted  alcohol.  Mix  the  tinctures,  and 
reduce  the  mixture  to  8  pints  by  distilling  off  the  alcohol.  Then,  hav- 
ing filtered,  and  evaporated  to  one-half,  gradually  add  acetic  acid  until 
in  slight  excess,  stirring  during  the  addition,  and  set  the  whole  aside  for 
48  hours.  Place  the  resulting  crystalline  mass  upon  a  funnel  loosely 
stopped,  wash  it  with  water,  and  dry  it.  Sext,  boil  the  dry  residue  with 
10  times  its  weight  of  alcohol,  and,  having  digested  the  tincture  for 
several  hours  with  animal  charcoal,  filter  it  while  hot,  and  add  sufficient 
hot  alcohol,  through  the  filter,  to  wash  the  charcoal  thoroughly  ;  then 
set  it  aside  in  a  dark  place  to  crystallize.  Lastly,  dry  the  cnstals  on 
bibulous  paper  in  the  dark,  and  keep  them  in  a  well-stopped  bottle,  pro- 
tected from  the  light. 

Bv  evaporating  the  mother-water,  more  crystals  may  be  obtained. 

Tills  is  a  new  officinal,  which  being  made  exclusively  from  a  European 
seed,  is  itself,  perhaps,  chiefly  imported. 

Santonic  acid  is  much  employed  as  a  verj-  reliable  vermifuge,  and 
often  exhibited  to  children  in  the  form  of  confection  or  troches.  Dose 
for  children,  |  to  1  grain  2  or  3  times  daily.  It  has  been  used  in  2  to 
5  graiu  doses  in  retention  of  urine.  Its  chief  recommendation,  as  a 
vermifuge,  consists  in  the  smallness  of  its  dose,  and  its  comparative  taste- 
lessness.     It  is  thus  described  in  the  Pharmacopcela  i — 

Colorless,  shining,  flattened,  prismatic  crystals,  not  alteretl  by  exposure 
to  air,  but  turning  yellow  on  exposure  to  light ;  odorless  and  nearly 
tasteless  when  first  placed  in  the  mouth,  but  afterwai-d  bitter,  and  having 
a  neutral  reaction.  Nearly  insoluble  in  cold  water ;  soluble  in  2-50  parts 
of  boiling  water,  in  40  parts  of  alcohol  at  15°  C.  (59°  F.),  aud  in  3 
parts  of  boiling  alcohol ;  also  soluble  in  160  parts  of  ether,  in  4  parts 
of  chloroform,  and  in  solutions  of  the  alkalies.  The  alcoholic  and 
ethereal  solutions  have  an  intensely  bitter  taste.    When  heated  to  1 70°  C. 
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(338°  F.),  sautoniD  melts,  and  forms,  if  rapidly  cooled,  ao  amorphous 
mass  which  instantly  m'stallizes  on  coming  in  contact  ^vith  a  minute 
quantity  of  one  of  its  solvents.  At  a  higher  temperature  it  sublime, 
partly  unchanged,  in  dense,  white,  irritating  vapors,  and  is  finally  wholly 
dissipated.  With  alcoholic  solution  of  potassa,  santonin  yields  a  scarlet- 
red  liquid,  which  gradually  I>ecomes  colorless.  From  its  solution  in 
alkalies  it  is  completely  precipitated  by  supersaturating  mtli  an  acid. 
Its  solution  in  cold,  concentrated  sulphuric  acid  is  at  first  colorles.s,  then 
turns  yellow,  red,  and  brown.  If  water  be  added,  immediately  afier  it 
is  dissolved  in  sulphuric  acid,  it  is  completely  precipitated,  and  the  super- 
natant liquor  is  not  altered  ujwn  the  addition  of  test-solutiou  of  bichro- 
mate of  potassium,  or  of  iodide  of  mercury  and  potassium  (absence  of 
alkaloids). 

The  sanlonafes  are  decomposed  by  being  boiled  with  \Tater,  The 
]>otassa  salt  is  uucrj'stallizable.  The  soda  salt,  which,  on  account  of  its 
solubility',  has  been  proposed  as  a  substitute  for  tlie  acid,  is  obtained  by 
digesting  its  alcoholic  solution  with  carbonate  of  sodium,  evaporating, 
redissolviug  in  strong  alm>hol,  and  crystallizing.  Lat^  crj'stals  are 
obtained  by  evaporating  siwntaueoasly  its  concentrated  aqueous  solution. 
It  contains  74  per  cent,  sautouic  acid. 

Caincic  add,  on  which  the  strong  diuretic  virtues  of  cahinca  root 
depend,  is  obtained  by  treating  the  alcoholic  extract  with  water,  filtering, 
addii^  milk  of  lime  gradually  until  all  bitterness  has  disappeared,  and 
treating  the  precipitated  cahincate  of  calcium  with  alcoholic  oxalic  acid. 
This  acid  was  among  the  rare  products  e,\hibited  by  Merck  in  the 
World's  Fair  of  1862. 

Polygaiw  Acid,  Senegin,Pol)fgaUn. — The  root  is  extracted  with  alcohol, 
evaporated  to  syrupy  consistence,  and  this  mixed  with  ether  which  se]>- 
arates  fi^cd  nils,  and  in  which  it  is  nearly  insoluble ;  after  some  time  a 
precipitate  forms  which  is  collected  on  a  filter,  dissolved  in  boiling  alcohol, 
treated  witli  animal  charcoal,  and  filtered.  (See  the  paper  by  Prof. 
Pro<'ter  in  Proc.  Amer.  Pharm.  Assoc.,  1859,  p.  297.) 

Cklraric  Add. — Iceland  moss  is  extracted  by  Iwiling  alcohol  and  car- 
bonate of  potassium,  the  liquid  acidulated  with  muriatic  acid  and  mixed 
witli  4  or  5  volumes  of  water.  The  precipitate  consists  priuciiially 
.  of  cetraric  aud  lichcnstearic  acids.  It  is  dissolved  in  8  or  10  times  its 
quantity  of  boiling  weak  alcohol  and  filtered,  on  cooling  die  lichcnstearic 
acid  crj-stallizes  in  quadrangular  nlatos,  afterwards  the  cetraric  acid  in 
needles ;  the  needles  are  sejiaratea  from  an  amorjthous  body,  and  sevend 
times  recrj'stallized, 

Anacardic  acid  is  obtained  from  the  pericarj)  of  cashew-nuts  by 
treating  the  ethereal  extract  witli  water,  to  separate  tannic  add,  dissolving 
in  alcohol,  and  digesting  with  hydratcd  oxide  of  lead;  the  anatnrdate 
of  lead  is  decoini>ft«d  by  sulphuretted  hvdn^n.  The  impure  acid  is 
purified  by  washing,  rccombining  with  lead,  aud  decomposing  by  diluted 
sulphuric  acid. 

Digitalic  Add. — The  ak-oholic  extract  of  the  anueous  extract  of  digi- 
talis is  treated  with  ether,  which  dis.-iolvcs  the  aciu  aud  digitalin ;  caus- 
tic bart-ta  precipitates  digitnlate  of  barium,  which  by  decomposition  with 
sulphuric  acid  yields  tlie  acid. 
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Digilaleic  Add. — The  precipitate  of  the  aqueous  extract  by  acetate 
of  lead  is  waahed,  decomposed  by  carbonate  of  sodium,  the  filtrate  pre- 
cipitated by  muriatic  acid,  recrj-stallized  from  hot  alcohol. 

Comic  acid  or  Oyt-nine  is  prepared  by  Gieiger  by  exhausting  the 
aqueous  extract  of  Cornus  Florida  with  ethertsil  alcohol,  agitating  the 
solution  with  some  HO,PbO  and  evaporating  the  filtrate  spontaneously. 
(See  Maisch's  paper  in  Proe.  Amer.  Fharm.  Assoc.,  1859,  p.  315.) 

4th  Group.    Acids  combined  with  Vegetable  Alkalies. 

It  has  not  yet  been  ascertained  of  all  alkaloids  in  what  combinations 
they  occur  naturally.  The  lai^  number  of  vegetable  acids  in  exist- 
ence, and  the  difficulties  often  attending  tlieir  complete  isolation,  make 
the  recc^ition  of  an  acid  in  its  natural  associatiou  a  matter  of  no  ordi- 
naiy  difficulty,  and  have  led  to  the  proposal  of  many  new  names  for 
acids  long  before  known,  before  their  identih'  with  those  before  dis- 
covered had  been  established  beyond  doubt.  The  greater  the  difficult' 
in  isolating  an  acid,  or  die  more  widely  diffiised  it  is  throughout  oi^nic 
nature,  the  greater  will  be  its  liability  to  receive  constantly  new  names 
from  plants  hitherto  not  subjected  to  a  complete  analysis.  It  is  only  neoes- 
eary  to  refer  for  illustration  to  malic  acid,  which  has  been  named  at  various 
times  after  quite  a  number  of  plants ;  under  that  head,  attention  has 
been  drawn  to  various  acids,  mostly  connected  with  alkaloids,  which,  by 
later  investigations,  have  been  proved  to  be  malic  acid.  Of  acid.s  treatell 
of  in  the  second  group,  the  following  would  likewise  belong  to  this 
fourth  group ;  fumaric  acid,  in  Glaucium  luteum  combined  with  glnucine ; 
aconitic  acid  in  Aconitum  nupcUus  combined  with  aconitine.  Meconic 
and  kinic  acids  are  imj>ortaut  on  account  of  some  of  their  reactions.     ' 

Chelidonic  acid.  C\H,0,.  In  celandine  with  lime,  sonjiuinarine  and  clierervthrine. 
Colorless  needles,  BoKible  in  water  and  alcohol;  purple  by  warm  H,SOi;  the  «all8 
colorless;  the  tribusie  salts  lemon-yellow. 

MecoDic  acid,  HjC^HO^.  In  opium  with  morphine.  Colorless  pearly  scales  or  prisms ; 
taste  faintly  acid  and  aEtrinf!:ent ;  lillle  soluiile  in  cold  waler  and  etlier,  soluble  in  hot 
water  and  alcohol.  Scsquisalts  of  iron  are  colored  deep  red  by  a  trace  of  add,  the 
coloration  ie  not  affected  by  boiling,  dilute  acids,  or  chloride  of  gold  (diOerence  from 
Bulphocyanide) ;  this  lest  is  characteristic  of  the  preiience  of  opium. 

Veralric  acid,  C,H,,0(.  In  eevadilla  seed,  with  veratria.  Four-sided  needles;  sub- 
liniable,  soluble  in  alcohol  and  boiling  water.  The  veralrates  of  the  alkalies  are 
rery  cryetatlizable  and  soluble  in  water  and  alcohol. 

Columbic  acid,  C„H„0,.  In  Colombo  root,  wilh  berberine.  Slraw-rellow  powder 
nearly  insoluble  in  water,  little  in  ellier,  easily  in  alcohol ;  the  tatter  solution  pre- 
cijiitaled  bjr  Pb.Ac  but  not  by  CiiAc; 

Einic  acid,  HC,M,,0^  In  Peruvian  bark  with  (|uinine,  cinchonine,  in  needs  of  cofTee 
wilh  caffeine.  Ooli^ue  rhombic  prinmu,  soluble  slowiv  in  2J  parts  cold  water,  little 
in  alcohol,  scarcely  in  ether ;  moot  saliH  are  soluble.  Seated  over  its  nieltin)r  piitnt, 
decomposed  into  benzoic  and  plienvlic  acids,  saJicylouii  acid,  hydrokinone  and  lienzol ; 
with  MnO,  and  Tl^BO,  converted  into  kinoue,  carbonic  and  formic  acids. 

CkeUdonic  Acid. — Celandine  contains,  ivhile  young,  chiefly  malic 
acid ;  when  in  flower,  malic  acid  has  disajipeared,  and  the  juice  contains 
chelidonic  acid.  To  prepare  it,  the  juice  is  coagulated  by  heat,  the  fil- 
trate, after  being  acidulated  with  nitric  acid,  is  precipitated  by  nitrate 
of  lead,  which  mtL=t  not  be  added  in  excess ;  the  precipitate  is  decom- 
posed by  hydrosulphuric  acid,  the  free  acid  combiued  witli  lime,  the  salt 
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recn'stallize*],  <Ie<'ODiposctl  by  rarbonate  of  ammonium,  and  aftenvartb 
by  muriatic  acid. 

Jilecomc  Acid. — The  meoonate  of  calcium  obtained  on  tlie  manufac- 
ture of  morphia  is  dissolved  in  dilute  muriatic  acid,  and  heated  to  l&o', 
when,  on  eooUng,  acid  meconate  of  calcium  crystallizes,  which  is  treated 
again  in  the  same  way ;  nieconic  acid  now  crj-^tallizes,  is  purified  by 
re]>eatc<l  ciTStallizations,  ooinbiued  with  ammonia  or  potasia,  and  lastly 
precipitated  by  muriatic  acid. 

Koiitenic  aeUI,  C(H,0,  =  CjHjO, — C'0„  by  heating  meconic  acid  to 
390°,  or  by  boiling  its  solution,  particularly  with  dilute  muriatic  acid. 

Hani  warty  crj'Stals,  colorless,  insoluble  in  ab^^lute  alcohol,  alight 
acid  taste ;  bibasic. 

Parakomenic  acitl,  CgH^Oj,  in  small  quantity,  on  the  dry  distillation 
of  the  former.     Featherv  nmlles,  very  acid  taste ;  bibasic. 

Fffromfconic  ocjV?,  Cjjtl,0,  =  C,H,0, — CO,,  by  the  dry  distillation 
of  meconic  or  komenie  acid.  Crystallizes  in  colorless,  lustrous  needles, 
scales,  or  octohedrons ;  fuses  at  257°;  sublimes  at  212°  completely,  is 
easily  soluble  in  alcohol  and  water,  monolmsic,  a  weali  acid. 

All  these  derivatives  of  meconic  acid  show  its  characteristic  coloration 
with  sesquisalts  of  iron. 

Veratric  AcUi. — The  alcoholic  tincture  of  cevadilla  seed  is  acidulated 
with  sulphuric  acid  and  precipitated  by  lime,  the  filtrate  is  distilled  and 
decomposed  by  an  acid. 

Cblum&ic  AcUK — The  alcoholic  extract  of  columbo  root  is  treated  with 
lime,  and  the  lime  salt  decomposed  by  muriatic  acid. 

Kinie  Aeid, — The  bark  is  exhausted  by  acidulated  water,  the  alkalies 
precipitated  by  a  little  lime,  more  lime  precipitates  the  cinchotannic  acid 
and  coloring  matter,  the  filtrate  is  evaporated,  thft  crystals  of  kioate  of 
lime  decolorized  with  animal  charcoal,  and  decomposed  by  oxalic  acid. 

This  acid,  which  has  been  prepared  from  huckleberry  leaves,  (Kcan 
probably  in  many  plants,  since  tlie  extract  of  oofFee  leaves  and  seed, 
Paraguay  tea,  Ligustrum  \^Ilgarc,  Hedera  helix,  \-arioiis  oaks,  elms,  and 
ashes  yield  with  JlnO,  and  H^SO,,  the  following  compound : 

Kinone,  C,HjOj,  golden-yellow  prisms,  odor  of  iodine,  fusible,  voLi- 
tilizable,  little  soluble  in  cold  water,  soluble  in  alcohol  and  ether ;  with 
sulphuretted  hydrogen  it  turns  immediately  red,  precipitates  floccules, 
which,  after  drying,  are  olive-green. 

Hydfokinone,  CjHjOj,  by  dry  distillation  of  kinic  acid,  or  from 
kinone  by   the  action  of  sulphurous  or   hydriodic   acids.     Colorless 

Sisnis,  inodorous,  fusible,  volatile ;  ettsily  soluble  in  water  and  alcohol, 
xidizing  agents  precipitate  needles  of 

Green  kyrirakinone,  CgHgOj+CjHjOj,  of  a  beautiful  green  metallic 
lustre ;  fusible,  but  dccompose<l  on  volatilizing,  little  soluble  in  water, 
more  in  alcohol. 

5th  Groi'p.    Acids  Derived  from  or  Yielding  Essential  Oii*. 

But  few  of  the  numerous  essential  oils  naturally  contain  acids,  and 

have,  in  consequence  thereof,  an  acid  reaction ;  most  oils,  however,  on 

exposure  to  the  atmosphere,  iKicome  oxidized,  and  while  they  assume  a 
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thicker  consistence,  their  chemical  nature  is  partly  changed,  and  they 
now,  in  alcoholic  solution,  impart  a  red  color,  more  or  less  decidedly,  to 
blue  litmus  pajier — they  have  become  resinifie*!,  A  similar  change 
takes  place  by  subjecting  the  essential  oils  to  the  influence  of  nitric  or 
chromic  acid,  or  other  strong  oxidizing  agents.  Thus  the  essential  oils 
yield  a  large  number  of  acids,  mostly  of  a  nature  which  may  be  termed 
resinous.  The  compounds  from  which  essential  oils  are  generated  in 
the  plants  are  not  known ;  but  several  principles  have  been  discovered 
and  isolated,  which  under  various  circumstances  are  split  into  two  or 
moi-e  bodies,  one  of  which  has  all  the  characteristics  of  an  essential  oil. 
But  one  of  these  principles  is  of  an  acid  nature,  the  others  will  be  found 
under  the  head  of  neutral  principles.  The  following  embraces  those 
acids  only  that  are  important  in  a  medical  point  of  view,  or  interesting 
on  account  of  their  relation  to  other  proximate  principles. 

(a)  AeUh  occurring  in  the  freahty-disttlled  Crude  Oils. 

Hydrocyanic  acid.  HNC.  In  ihe  volalile  oils  of  arnvgdalwe  and  pomacete.  (See  JTiiro- 
genattd  0U».)  The  nnhydroiis  acid  ix  colorless,  limpid,  crvstallizcs  at  o°  P.;  sp. gr, 
.69;  decompoeed  on  keeping;  eilremely  poisonous. 

Salicjlotis  acid,  C^gO,.  The  volatile  oil  ot  herbaceous  |)lants  of  the  genns  Bpiiwa; 
oilv  liquid,  colorless  or  reddish,  of  no  agreeable  aromatic  odor  and  Euming  Uiste; 
sp-V-  1-17 ;  it  freeies  at  5°  F    and  boils  at  340=  F. 

Methyl-salicylic  acid,  C.Hj(CH,)0^  The  oiygenated  part  of  oil  of  wintei^reen; 
colorless  or  Teddish-yelloir  oil  of  a  Mell-known  odor;  sp.  gr.  1.18;  boiling  point  252°. 

CaiyophyJlic  acid,  CmHjiOj.  The  oivgenated  part  of  oil  of  cloves ;  colorless  oil,  of 
l.OTH  sp.  ^. ;  boiling  point  484° ;  odor  and  taste  of  cloves ;  resinities  in  contact  with 
the  air.  The  carvophyllates  of  alkalies  and  alkaline  earths  are  ciystallizable ;  me- 
tallic salts  are  either  precipitated  or  colored- blue,  violet,  or  green. 

Eugenic  acid,  CioH,/)^  In  oil  of  cloves  bv  distillation  with  potassa  and  subeeqoent 
distiltalion  with  H^4. 

(b)  Products  of  Oxidation  by  the  Atmosphere. 

Valerianic  acid,  CiH,jO^.  From  valerol  in  oil  of  valerian  and  valerinn  root;  color- 
less oilv  liquid,  of  a  disagreeable  odor  of  valerian  and  old  cheese,  and  a  similar  acid 
taete ;  lis  specific  gravity  is  ,S37 ;  its  boiling  point  347°  F. ;  it  is  inflammable,  dis- 
Hjlves  in  30  parts  cold  water ;  and  in  all  proportions  of  alcohol  and  ellier ;  it  dis- 
solves camphor  and  some  resins. 

Benzoic  add,  C'-HgO^  In  old  oil  of  bitter  almonds,  benzoin  with  cinnatnic  acid ;  in- 
odorous needles  or  scales ;  when  sublimed  from  benioin  of  a  laint  balsamic  odor ; 
taste  slight,  afterwards  acrid  ;  fumble  at  248° ;  boiling  at  462° ;  soluble  in  200  parts 
cold  and  25  boiling  water;  more  soluble  in  alcohol  and  ether. 

Cinnamic  acid,  CgHjO^  In  old  oil  of  cinnamon,  storai,  loin,  Peru  balsam,  etc.  Ee- 
semble«  the  former  in  physical  properties.  Colorless  prismatic  and  scaly  crystals, 
melting  at  264°  F.,  boiling  and  distilling  at  S55°  F. ;  little  soluble  in  cold  water  (less 
Ihan  beuEoic  acid),  easily  soluble  in  alcohol. 

(c)  Acids  obtainable  by  aiiificial  oxidation  of  Volatile  OUa, 

Anisic  acid,  CjHjOi,  From  oil  of  anise  and  fennel  bv  oxidation  with  8  parts  =  KjCr^Oj 
and  HgSO^;  loree  colorless  prisms,  nearly  insoluble  in  cold  water,  easily  in  boiling 
water,  in  alcohol,  and  ether.  Melts  at  347°  F.,  sublimes  at  higher  temperature  in 
white  needles;  distilled  over  barvla,  is  decomposed  into  carbonic  add  and  anisol, 
C,HA  =  f  0,-|-C,,HfcO,     Its  salt's  are  crystallizable. 

Pelai^nnic  acid,  C^nOj.  From  oil  of  rue'by  diluted  HNO„  and  in  oil  of  rose  gera- 
nitun;  colorless  oil,  of  a  peculiar  odor;  cri'stallizes  in  cold  weather  and  boils  at  500°; 
its  compound  with  ether  is  inleresling  for  its  agreeable  odor  of  quinces.  (See  R- 
iargonie  Ether.) 

Butic  or  capric  acid,  C,i,H„Or  From  oil  of  nia  by  HNO,,  and  in  the  butter  of  cows, 
and  goats,  in  cod-liver  oil,  cocoannt  oil,and  some  fiiseloils;  white  crystal  line  masses, 
of  a  peculiar  "  buck's  "  odor,  easily  soluble  in  alcohol  and  ether. 

Angelic  acid,  HCjHjO,.     From  oil  of  chamomile  In-  KHO.     (See  Third  Qroup.) 
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(d)  Acids  abtainal  fi-om  EmpyreHtnatic  OUs. 

Fhenylk  acid,  CtHjHO.  Id  coal-tar ;  from  salicylic  and  kinlc  acids,  and  some  resins ; 
in  caalor,  and  ilie  urine  of  many  domestic  animslti.  Long  colorlexs  needles,  melline 
at  03°,  boiling  al  369°  F.;  not  very  soluble  in  water,  in  all  proi^rtioiiH  in  alculiul 
and  ether,  soluble  in  concentrated  acetic  acid.  By  nitric  acid  it  is  converted  into 
picnc  acid. 

Carbazotic  acid,  HC(H,(NO,lj(l.  By  HXOj  from  salicih  and  its  derivatives,  from 
coumarin,  phloridzic,  and  phenylic  acids,  silk,  indigo,  and  coal-tar ;  yellow  scales  or 
octahedrons,  soluble  in  80  mrls  o[  water  of  6if,  eaxWy  goluble  in  alcohol  and  ether, 
explivive  when  suddenly  healed ;  it  colors  Che  bkiti  yellow,  is  very  bitter,  and  is  a 
dve  for  ailk  and  wool,  but  not  for  cotton.  Its  salts  are  yellow,  ci^stalliuble,  very 
bitter,  soluble,  and  explosive  by  heating. 

Ferrocynnidc  of  Potassium  and  Hydrocyanic  Acid. 

Hydrocyanic  or  pruasic  acid,  ns  formed  by  a  reaction  between  amyg- 
dalin  and  einukin,  and  as  an  ingredient  iu  the  volatile  oils  distilled  from 
many  plants  belonging  to  the  natural  family  of  Rosacete,  has  already 
been  referred  to  (see  Xitrogenaled  Volatile  OUs;  also  AmygdaUn),  but 
for  pharmaceutical  use  tlie  acid  is  prepared  artificially,  and  the  U.  S. 
Pharmacopmia  gives  2  processes,  the  starting-point  for  each  being  the 
decomposition  of  ferrocyanide  of  potassium  by  sulphuric  acid. 

Potassii  feiTocyaiiidum,  U.  S.  P.,  ydloio  pruasiate  of  potassium,  b 
only  made  on  a  large  scale  from  animal  matter  free  of  bones.  This  is 
either  first  subjected  to  dry  distillation  in  order  to  gain  part  of  the 
nitrogen  as  ammonia,  and  the  remaining  charcoal,  whicn  is  highly 
charged  with  niti-t^n,  is  fuseil  t*^'ther  with  small  fragments  of  iron 
and  potasli ;  or  the  first  itart  of  the  process  being  omitted,  the  animal 
matter  ls  at  once  subjected  to  a  red  heat  in  conjunction  with  potash  and 
iron.  After  long-continued  heating  and  stirring,  a  combination  has  been 
effected,  the  fased  mass  now  containing  cvanide  of  potassium,  which, 
when  dissolved  in  water,  combines  with  finely-divided  iron,  and  crii»- 
tallizes  into  lai^  yellow  tabular  prisms,  which  have  a  sweetish  bitter 
ta.'ite,  are  soluble  iu  four  mrts  of  cold  water,  and  insoluble  in  alcohol. 

They  are  composed  of  4  e«iuivaleuts  of  C}'anide  of  potassium  and  1 
of  cyanide  of  iron,  =  K,FeC,5'c  The  water  of  crj-slallization  ti  gi\'en 
off  in  a  dry,  warm  atmosphere,  and  the  orj-stals  become  white  and  pul- 
verulent. This  salt  has  an  extensive  use  in  the  arte,  and  is  employed 
for  the  preparation  of  ferroeyanide  of  iron,  hydrocj-anie  acid,  and  all  its 
comimunds. 

Tnis  salt  is  little  used  in  medicine ;  it  is  not  poisonous,  but  in  very 
large  doses  is  apt  to  produce  vertigo,  coldness,  and  fainting ;  it  has  been 
recommended  as  an  alterative,  antiphlogistic,  and  tonic  astringent  in  the 
dtee  of  from  10  to  20  grains  internally,  and  externally,  in  an  eye-sal\"e, 
coni^Nised  of  from  5  to  20  grains  to  1  drachm  of  cacao-butter. 

The  commercial  salt,  though  not  chcmiailly  pure,  is  sufficiently  pure, 
if  it  is  well  crj-stallized,  and  disTMilves  in  2  parts  of  boiling  water. 

Argfiiti  O/aniduin,  U.  S. ;  Cyanide  of  Hi/ver. — According  to  the 
Phai-macojxria,  the  hvdrocyanic  acid,  produced  from  2  trovounces  of 
ferrocyanide  of  potassium,  as  below,  is  conducted  into  a  solution  of  2 
ounces  of  nitrate  of  silver. 

The  cyanide  of  silver  b  precipitated  as  a  white,  tasteless,  inodoroos 
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powder,  which  is  darkened  by  the  light,  is  insoluble  in  diluted  nitric 
acid,  but  decomposed  by  it  at  a  boiling  temperature.  It  i^  soluble  in 
ammonia,  and  in  cyanide  of  potassium,  and  consists  of  1  equiv.  of 
cyan<^n,  and  1  of  silver  ^  AgOy.  It  is  used  sometimes  externally  in 
ointments  as  an  auti-syphilitie. 

AcUiam  Hydrocyanicum  Dilvtum,  U.  S.  P. — From  the  above  2  salts 
the  Phammeopfeia  gives  2  distinct  processes,  the  firet  of  which  is  in- 
tended for  making  hydrocyanic  acid  in  larger  quantities,  while  the  second 
proceie  is  given  for  its  extemporaneous  preparation,  and  is  particularly 
applicable  for  the  use  of  the  physician. 

Ferrocyanide  of  potassium,  in  coarse  [Ktwder,  twenty  parts  30 

Sulphuric  acid,  fifteen  parU 15 

Diluted  alcohol,  sixty  parts 60 

Water, 

Distilled  water,  each A  sufficient  quantity. 

Place  the  ferroi^anide  of  potassium  in  a  tubulated  retort,  and  add  to 
it  40  parts  of  water.  Connect  the  neck  of  the  retort  (which  is  to  be 
directed  up\var(l)  by  means  of  a  bent  tube,  wHth  a  well-cooled  condenser, 
the  delivery-tube  of  which  terminates  in  a  receiver  surrounded  with 
ice-cold  water,  and  containing  60  parts  of  diluted  alcohol.  All  the 
joints  of  the  apparatus,  except  the  neck  of  the  receiver,  having  l>ecn 
made  air-tight,  pour  into  the  retort,  through  the  tuhulure,  the  sulphuric 
acid  previously  diluted  with  an  equal  weight  of  water.  Agitate  the 
retort  gently  and  then  heat  it,  in  a  sand-bath,  until  the  contents  are  in 
brisk  ebullition,  and  continue  the  heat  r^ularly  until  there  is  but  little 
liquid  mixed  with  the  saline  mass  remaining  in  the  retort.  Detach  the 
receiver,  and  add  to  its  contents  so  much  distilled  water  as  may  be  re- 
quired to  bring  the  product  to  the  strength  of  2  per  cent,  of  al>w>lute 
hydrocyanic  acid,  if  tested  by  the  method  of  assay  given  in  the  note. 

Dibiied  Hydrocyanic  Acid  may  be  prepared,  extemporaneously,  in 
the  following  manner : 

Si'anide  of  silver,  six  parts 6 
jtlrochloric  acid,  tive  [jarts 5 

Distilled  water,  fifty-five  parts 55 

Mix  the  hydrochloric  acid  with  the  distilled  water,  add  the  cyanide 
of  silver,  and  shake  the  whole  t<^ther  in  a  glass-stoppered  bottle. 
When  the  precipitate  has  sul>side<l,  pour  off  the  clear  liquid. 

Diluted  hvdixMyanic  acid  sliould  be  preser\'ed  in  small,  glas3-sfopi>ered 
vials,  in  a  cool  and  dark  place. 

A  colorless  liquid,  of  a  characteristic  odor  and  taste  resembling  those 
of  bitter  almonds,  and  having  a  slightly  acid  reaction.  On  being  heated, 
it  Ls  completely  volatilized.  If  to  the  acid,  rendered  alkaline  by  potassa, 
a  little  ferrous  sulphate  and  ferric  chloride  be  added,  and  the  mixture 
be  acidulated  with  hydrocliloric  acid,  a  blue  precijiitate  will  make  its 
appearance. 

13.5  gm.  of  diluted  hydrocyanic  acid,  diluted  with  30  c.c.  of  water, 
and  mixed  *vith  enough  of  an  atjueous  su:*i>ension  of  magnesia  to  make 
the  mixture  quite  opaque,  and  aftenrard  with  a  few  drom  of  solution 
of  chromate  of  potassium,  sliould  require  50  c.c  of  the  volumetric 
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solution  of  nitrate  of  silver,  before  the  red  color  caused  l>y  the  latter 
oeajies  to  disappear  on  stirring  (corresponding  to  the  presence  of  2  per 
cent,  of  absolute  liydrocj'auic  acid). 

The  difficulties  in  the  first  process  are  twofold :  1st,  It  is  difficult  to 
conduct  the  distillation  in  au  ordinary  uncovered  retort,  on  account  of 
the  excessive  bumping  ocoasioued  by  the  escape  of  the  acid  vapor 
through  the  mixed  liquid  and  precipitate ;  and,  2d.  It  is  troublesome 
to  adjust  the  strength  of  the  distillate  to  the  officinal  standard.  The 
first  of  these  difficulties  may  be  overcome  by  placing  the  retort  in  a 
sand-bath,  or  setting  it  upon  fine  wire-cloth,  introducing  at  the  same 
tinie  in  the  liquid  a  piec-e  of  thick  j)latinum  wire.  The  pi-ecUion 
necessary  to  be  observoi  in  regard  to  tlie  strength  of  so  powerful  a 
medicine  as  this,  and  the  impossibilitj-  of  r^ulating  bv  the  proportions 
employed  the  auiount  of  the  acid  generated  and  afeorbed  by  the  water 
in  the  receiver,  make  it  neoes-sarj'  to  determine  its  strength  by  exjieri- 
ment  at  each  operation.  This  may  be  accomplished  by  testing,  say  100 
gi-ains  of  the  acid  distillate  with  nitrate  of  silver  before  dOuting  it, 
carefully  n-ashing  the  resulting  cyanide  of  silver,  drj-ing  and  weighing 
it,  then  calculating  the  d^iree  of  dilution  required  by  the  weight  of 
this  precipitate.  If  of  proper  strength,  this  would  be  10  grains,  as 
above,  but  in  this  experiment  of  coui-se  a  Iai^:er  vield  would  be  obtained. 
The  equati<m  would  then  be  as  follows :  As  the  known  weight  of  the  ■ 
precipitate  from  acid  of  standard  strength,  is  to  the  weight  of  c\'anide 
obtained  from  the  distillate,  so  is  the  quantity  of  the  acid  weiglied  to 
the  quantity  to  be  obtained  by  dilution.  Supimse  the  precijiitate  to 
have  weighed  11.6  grains — then  10: 11.5  : :  100  :  115;  or  to  every  100 
grains  of  the  distillate  15  grains  of  water  must  be  added,  to  make  the 
officinal  diluted  hydroc>-miic  acid. 

For  ascertaining  the  strength  of  liqui<ls  containing  hydi-oc>-anic  acid, 
by  volumetric  analysis,  see  a  paper  by  Dr.  W,  H,  Pile,  in  Anter.  Jour. 
JPharin.,  1862,  p.  130,  where  also  a  neat  graduated  tube,  made  for  this 
purpose,  is  figured.  Tlie  process  Is  Liebig's,  and  is  ba.sed  on  the  forma- 
tion of  a  soluble  double  c\-anide  of  potassium  and  silver,  before  chloride 
of  silver  Ls  formed. 

In  preiwuing  thb  medicine  by  the  second  process,  a  slight  excess  of 
muriatic  acid  is  not  objectionable,  giving  it  greater  stobility.  The  only 
apparent  objection  to  this  process  is  its  expensiveness;  this  is,  lio^vever, 
less  than  would  at  first  ap|>ear.  The  reaction  between  muriatic  acid  and 
the  c^-anide  results  in  the  pnxluction  of  hvdrocvanic  acid  and  chlo- 
ride of  silver,  thus— AgCV-j-HCl  =  HCS +Agd.  Now,  the  chloride 
of  silver  is  convertible  into  pure  metallic  silver  by  the  introduction 
into  it,  while  in  the  condition  of  a  moist  powder,  of  a  strip  of  zinc, 
which  abstracts  the  chlorine,  the  chloride  of  zinc  l>ecomiog  dissolved, 
and  the  pure  silver  remaining  as  a  gray-colored  spongj-  taass  or  powder, 
which,  on  being  M-ashed  and  treated  with  nitric  acid,  yields  the  soluble 
nitrate  ready  for  any  further  use. 

The  practitioner  who  wishes  to  be  prepared  for  everj'  demand  of  hb 
practice  may,  with  advantage,  eupplv  himself  with  a  suitable  f5j  vial, 
containing  50J  grains  cj-anide  of  silver,  to  which  the  mixed  muriatic 
acid  and  water  mav  be  added  when  the  occasion  arL«es. 
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Its  aae  in  medidne  has  \)eea  avoided  by  some  practitioaers  ou  ai-ooiiut 
of  the  violent  poisonous  diarafter  of  the  anhydrous  or  ooueentrnted 
acid ;  but  in  the  diluted  form,  in  which  it  is  ollicinal,  it  in  no  more  dan- 
gei-ous  than  many  otlier  renietiiers  constantly  pre«TilM!d;  and,  notwith- 
standing the  alleged  variable  strength  of  the  commercial  article,  I 
believe  it  will  be  found  an  nearly  uniform  as  most  other  phannaceutical 
preparations  prepared  by  manufacturers. 

As  a  sedative  and  antisj)a:iniodie,  it  is  a  favorite  with  some  practi- 
tioners, who  employ  it  simply  mixed  with  mucilage,  or  with  the  galen- 
ical preparations  of  digitalis,  valeriau,  etc.  It  should  not  be  prescribed 
with  strong  alkaline,  ferruginous,  or  other  metallic  salts. 

In  this  country,  no  stronger  hydrocj'anic  acid  is  used  than  the  offic- 
iual ;  in  other  conntries,  however,  its  strength  varies  materially.  The 
acid  of  the  London,  Dublin,  and  Prui^sian  I'hamiacojxvlaa  is  of  alxmt 
the  siinie  strength  as  our  own ;  that  of  the  EtUnburgh  Phannnfojuvia 
contains  about  yj  per  cent. ;  Seheele's  acid,  5  per  cent. ;  and  si)me 
Eunipean  Phanmicopmai  even  a  much  larger  proiKirtion  of  anhvili-ous 
aci<l.  The  dose  of  our  officinal  acid,  being  ntij  to  "iv,  is  so  small  that 
there  ia  no  necessitj'  for  employing  a  stntnger  acid  in  formula's,  which 
would  be  liable  to  lead  to  dangerous  mistakes;  besides,  it  must  be  re- 
marked, that  strong  acids  are  very  prone  to  aixintaneous  decomiiosition, 
while  that  of  the  officinal  strength,  if  not  exposed  to  the  light  or  to  a 
continued  high  temperature,  keeiis  well  for  a  considerable  time.  Of 
cour;*,  the  vials  arc  to  be  well  stoppered,  on  account  of  the  volatility 
of  the  acid. 

Potassii  G/anidiim,  U.  S.  P. ;  (Cyanide  of  PotasMiDit. — This  salt  may 
be  mentioned  in  this  place,  as  having  all  the  raedi<-inal  properties  of 
hydrocyanic  acid ;  it  is  given  as  a  substitute  for  it.  It  is  preixu-ed  by 
fusing  ferrocyanide  of  potassium  with  carbonate  of  i>otafisium  until 
eiferveaeence  ceases,  when  the  clear  liquid  is  poured  off  the  precipitated 
oxide  of  iron,  and,  immediately  after  cooling,  put  into  well-etopi>ered 
bottles.  It  is  then  in  white,  fused  raa-^^*,  of  a  powerful  cnustic  taste, 
and  a  composition  which  is  expressed  by  the  formula  KCy ;  but  thus 
prepared  it  is  contaminated  by  carbonate  and  cyanate  of  |Mitassium. 

The  pure  cyanide  is  equal  to  J  of  its  weight  of  hydrocyanic  acid,  the 
officinal  to  somewhat  less.  The  dose  is  ^V  grain,  which,  with  pro|>er 
care,  may  be  gradually  increased  to  J  grain ;  it  Ls  given  diiiiiolved  in  alco- 
hol or  water. 

It  is  a  useful  chemical  agent  for  removing  the  stain-*  of  nitrate  of 
silver  and  durable  ink,  and  its  utilitj-  as  a  solvent  for  metallic  oxides  is 
well  known  in  electro-metallurgy  and  photf^raphy. 

•Snlicylous  or  gpiroua  acid  is  artificially  obtained  by  oxidation  of 
salicin  or  populin  and  bv  fermentation  of  helicin.  3  parts  salicin  are 
mixed  with  3  parts  bichromate  of  potassium  and  24  parts  water ;  to 
this  4^  parts  sulphuric  acid  in  12  parts  water  are  added,  and,  after  the 
reaction  has  ceased,  heat  is  applied,  and  distilled  as  long  as  with  the 
water  an  oily  liquid  comes  over,  which  is  tjikeu  up  by  ether  and  left 
after  its  evaporation. 

The  salicylitea,  when  kept  moist,  arc  decomposed,  acquiring  a  rose 
odor ;  thia  reaction  has  been  proposed  for  the  formation  of  an  artificial 
rose-water. 
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If  salicylous  acid  is  heated  with  potassa,  it  is  converted  into  aalievlie 
or  apiric  acul,  C^H^Oj,  which  is  of  importaDce  as  the  acid  coataiuea  in 
the  following : — 

Metht/lsaiicylic  and,  or  oil  of  wintergreen,  (CHj)C,H,0,  =  CgHgOj, 
is  the  oil  obtained  by  distillation  with  water  from  Graultheria  procuni- 
beus.  By  distillation  with  an  excess  of  bar}-ta  it  is  converted  into  car- 
bolate  of  oxide  of  methyle,  while  by  the  dry  distillation  of  an  alkaline 
or  earthv  salicj-late,  a  carbonate  and  carbolic  acid  is  formed,  C,H,0,  ^ 
C0,+C;H,0  (carbolic  acid). 

Adiiuui  Svliaylicum,  U.  S.  P.     (Salkylic  Add.  ^  HCjHjO,  =  138.) 

This  acid,  as  just  observed,  is  in  combination  in  methyl-salicylic  acid, 
or  oil  of  wiutei^reen  (oleum  Gaultheria) ;  but  it  is  now  made  on  a  very 
large  scale  from  carlwlate  of  sodium,  by  heating  it  in  an  atmosphere  of 
carbonic  acid  gas,  between  the  temperatures  of  212°  to  428°  F.  By 
this  operation  salicylate  of  sodium  and  carbonate  of  sodium  are  formed, 
while  one-half  of  the  carbolic  acid  distils  over. 

The  residue  in  the  retort  is  to  be  dissolved  in  boiling  water,  filtered, 
if  uccessarj-,  and  treated  with  muriatic  acid.  The  salicylic  acid  deposits 
in  a  cn-stalline  powder  of  a  brown  or  retldish-brown  color  on  cooling ; 
it  is  further  purified  by  dissolving  in  boiling  \vater  or  weak  alcohol  with 
animal  charcoal  and  crystallizing  in  the  presence  of  a  trace  of  muriatic 
aci<l. 

Fine,  white,  light,  prismatic,  needle-shaped  crystals,  permanent  in  the 
air,  free  from  odor  of  carbolic  acid,  but  sometimes  having  a  slight  aro- 
matic odor,  of  a  sweetish  and  slightly  acrid  taste  and  an  acid  reaction. 
Soluble  in  450  parts  of  \\-ater  and  in  2,5  parts  of  alcohol  at  15°  C  (59° 
F.) ;  in  14  parts  of  boiling  water ;  verj'  soluble  in  boiling  alcohol ;  also 
soluble  in  2  parts  of  etlier,  in  2  parts  of  absolute  ali'^ihol,  in  3.5  parts 
of  anivlic  alcohol,  and  in  80  parts  of  chloroform.  When  heated  to 
about '175°  C.  (347°  F.I  the  enstals  melt,  and  at  about  200°  C.  (392° 
F.)  they  begin  to  sublime ;  at  a  higher  temperature  thoy  are  volatilized 
and  decomposed  with  odor  of  carbolic  acid.  Tlie  aqueous  solution  is 
colored  inteiL-^lv  violet-retl  by  test-solutiou  of  ferric  chloride. 

A  dilution  ol  1  part  of  saliwHc  acid  in  10  parts  of  alcohol,  mixed 
with  a  few  drojis  of  nitric  acid,  should  not  become  turbid  upon  the 
addition  of  a  few  drojts  of  test-solution  of  nitrate  of  silver  (absence  of 
hydrocliloric  acid).  A  saturated  solution  in  absolute  alcohol,  when 
allowed  to  evaiwrate  smntaueously  in  an  atmosphere  free  from  dnst, 
should  leave  a  perfectly  white  cri'stalliue  residue,  without  a  trace  of 
color  at  the  points  of  the  crystals  (al)sence  of  organic  impurities ;  also 
of  iron).  On  agitating  a  jwrtion  of  salicylic  acid  with  15  parts  of  con- 
ceutratetl  sulphuric  acid,  no  color  should  be  imiRirted  to  the  latter 
within  15  minutes  (foreign  organic  matter).  If  5  c.c,  of  a  saturated 
H([ueoiis  solution  of  salio\-lic  acid  be  poured  into  a  test-tube,  into  which 
had  lx«n  introduced  shortly  before  a  crystal  of  chlorate  of  polas- 
siiuu  and  2  c.c.  of  hydrochloric  acid,  and  some  i\'ater  of  ammonia  be 
now  carefully  poured  on  top,  the  latter  should  not  assume  a  reddish  or 
brownish  tint  (absence  of  carbolic  acid). 
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Caryophyllii  or  Eugenic  Acid. — If  oil  of  cloves  is  treated  with  solu- 
tion of  potassa  or  soda,  and  the  light  carbo-hydK^n  distilled  off,  the 
acid  may  be  easily  separated  by  a  mineral  acid. 

Acidum  Valerianicum.     HCjHjOj  =3  102. 

Thb  important  acid,  which  is  developed  spontaneously  by  the  oxida- 
tion of  vaferol,  one  of  the  ingredients  of  oil  of  valerian,  is  also  met  with 
in  the  root  of  angelica  archangelica,  in  the  inner  bark  of  sambucus  niger, 
in  asafcetida,  etc.,  and  is  artificially  obtained  by  the  oxidation  of  protein 
compounds,  some  fatty  acids,  and  particularly  of  amylic  alcohol  or  fusel 
oil.  The  Pharmacopoeia  formerly  prepared  it  from  valerianate  of  sodium 
by  dissolving  8  troyounces  in  3  fluidounces  of  water  and  decomposing 
it  by  Z\  troyounces  of  sulphuric  acid ;  the  oily  layer  is  repeatedly  agitated 
with  strong  sulphuric  acid  until  its  specific  gravity  is  reduced  to  below 
.9-50,  when  it  is  distilled  and  only  that  portion  preserved  which  is  not 
over  .940  sp.  gr. 

Valerianic  acid  is  a  colorless  oily  li<|uid,  repulsive  odor,  pungent,  sour, 
acrid,  disagreeable  taste.  Sp.  gr.  .933.  Boils  at  270°.  Soluble  in  30 
parts  of  water. 

If  agitated  with  water  it  takes  up  from  20  to  25  per  cent,  water 
without  losing  its  oilv  condition,  and  is  now  converted  into  the  bihydrate, 
HC,HjO,+2H,0,  which  has  a  sp.  gr.  of  .950  and  boils  at  270°. 

The  salts  have  an  unctuous  touch,  and  are  inodorous  when  perfectly 
dry,  but  mostly  have  the  odor  of  the  acid ;  they  revolve  wheii  thrown 
upon  water  in  a  crystallized  state,  like  the  butvrates.  Most  of  them  are 
soluble  in  water  or  alcohol,  or  in  both  liquids,  and  have  a  sweet  taste. 

The  following  salts  have  been  used  medicinally :  the  valerianate  of 
ammonium,  zinc,  iron,  bbmuth,  morphine,  quinine,  and  atropine.  See 
the  several  heads  for  descriptions  of  these. 

Addim  Bmzoicum,  U.  S.  P.    HCjH,Oj  =  122. 

This,  with  cinnamic  acid,  is  considered  characteristic  of  the  class  of 
medicines  called  balsams.     The  t«o  acids  are  closely  allied  ia  their 
chemical  nature,  as  has  been  alrea<Iy  shown;   they 
are  also  related  to  salicylic  and  allied  acids.  Fig.  208. 

For  medicinal  use  it  is  readily  obtained  from  ben- 
zoin by  sublimation.     For  this  experiment,  which  is 
an  interesting  one  to  the  pharmaceutical  student,  the 
following  simple  directions  are  to  be  observed:  Select 
an  iron  or  tinned  iron  pan  or  cup — a  common  pint 
cup,  without  a  handle,  will  answer — and,  having  cov- 
ered the  bottom  with  some  powdered  benzoin  mixed 
with  sand,  stretch  over  the  top  of  it  a  piece  of  poroas 
paper,  which  may  be  secured  at  the  edge  by  a  string,    B^nzoicacw appa- 
but  preferably  by  glue  or  some  firm  paste.    Xow  fold 
a  tall  conical  or  stnight-sided  cap  of  the  diameter  of  the  pan,  and  tie 
it,  or  cement  it,  .securely  round  the  upper  edge,  and  set  the  wliole  in  a 
sand-Wth,  or  over  a  slow  and  well-regulated  source  of  heat,  leaving  it  for 
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several  hours.  On  removing  the  cap,  it  will  be  found  to  contain  bril- 
liant  while  featherj-  m-stals  of  l>eiizoic  acid.  The  residue  in  the  cup,  by 
iK-ing  again  jxtwderwl,  mixed  with  .'^nd,  and  lieated,  will  yield  another 
though  a  Iisa  abundant  and  less  l>eautiful  cro]>  of  cri-staLs. 

The  proeess  of  Seiieele  con-sistrt  in  boiling  the  balsam  with  hydrate  of 
lime,  and  treating  the  benzoate  of  calcium  thus  formed  with  muriatic 
aci<l.  Thus  procured,  benzoic  acid  luis  but  little  odor,  and  is  ill  adapted 
to  the  u»es  to  whieh  it  is  usually  applied  iu  medicine  and  pharmaci>'. 
Sometimes  the  process  of  sublimation  is  resorted  to  at  first,  and  from  the 
residue  the  remaining  acid  is  extracted  by  Scheele's  process,  after  whieh 
the  whole  is  mixed. 

The  virtues  of  the  acid  are,  partly  at  least,  dependent  on  the  odorous 
principles  with  which  it  is  associated.  Its  salts  have  no  smell  if  pre- 
pared from  the  chemically  pure  acid,  but  they  retain  some  of  the  odor 
of  the  officinal  acid  if  prepared  from  it.  Of  the  salts  onlv  the  benzoates 
of  ammonium,  sodium  and  calcium  have  been  occasionally  employed. 

Benzoic  acid,  if  distilled  with  taustic  potassa  in  excess,  is  converted 
into  carbonic  acid  and  Ijenzol,  CjH^Oj  =  C'0,+CjHg;  in  the  auimal 
organism  it  is  changed  into  hippuric  acid,  from  which  it  may  be  repro- 
duced on  boiling  with  muriatic  acid ;  hippuric  acid  occurs  naturally  in 
the  urine  of  herbivorous  animals,  and  from  this  source  the  German 
article,  occasionally  met  with  in  our  commerce,  is  derived ;  it  has  fre- 
quently a  peculiar  urinous  odor,  and  quite  a  different  appearance  from 
the  sublimed  article,  ha\-iug  been  cr^-stallized  from  an  aqueous  solution. 

Benzoin  Is  frequently  met  with  iu  commerce,  which  contains  little  or 
no  benzoic  acid,  it  being  jiartly  or  wholly  replaced  by  ciuuamic  acid ; 
though  unfit  for  the  premration  of  Iwnzoic  acid  by  sublimation,  it  may 
still  be  of  exeellent  quality  for  other  pharmaceutical  jireparations,  anil 
for  the  use  of  perfumers. 

^\Tiite,  lustrous  tjcaleH,  or  friable  needles,  permanent  in  the  air,  having 
a  slight,  aromatic  odor  of  benzoin,  a  warm,  acid  taste,  and  an  acid  reac- 
tion. Soluble  in  500  parts  of  water  and  in  3  parte  of  alcohol  at  15°  C. 
(59°  F.) ;  in  15  Jmrts  of  boiling  water  and  iu  1  iiart  of  boiling  alcohol; 
a\so  soluble  in  3  parts  of  ether,  in  7  parts  of  cnloroform,  and  resdily 
soluble  in  disulphide  of  carbon,  benzol,  benziu,  and  oils.  When  strongly 
heated,  the  acid  is  completely  volatilized.  If  gradually  heated  in  a 
retort  with  3  parts  of  fr^thly  slaked  lime,  benzol  is  evolved.  The  acid 
is  freely  soluble  in  solutions  of  potassa,  soda,  or  ammonia.  On  care- 
fully neutralizing  any  of  these  solutions  and  adding  solution  of  ferric 
sulphate  previously  diluted  with  water,  a  flesh-oolored  precipitate  is 
produced. 

The  solution  of  benzoic  acid  in  pure,  cold  sulphuric  acid,  when  gently 
warmed,  should  not  turn  darker  than  light-brownish ;  if  now  poured 
into  water,  the  benzoic  acid  should  separate  as  a  white  precipitate  and 
the  liquid  should  be  colorless.  A  small  quantity  of  the  acid,  when  token 
up  by  some  recently  ignited  and  moistened  cupric  oxide,  held  in  the  loop 
01  a  platinum  wire  and  introduced  into  a  non-luminous  fiame,  should 
not  impart  a  green  or  bluish-green  color  to  the  flame  (absence  of  chloro- 
benzoic  acid).  The  acid  should  not  have  an  odor  resembling  that  of 
bitter  almonds  or  of  stale  urine ;  and,  on  rubbing  togeth^  1  gm,  of 
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benzoic  acid  and  0.5  gm.  of  permanganate  of  potassium  in  a  mortar 
■with  a  few  drops  of  water,  the  odor  of  oil  of  bitter  almonds  should  not 
be  evolved  (cinnamie  aeid). 

Cinnamw  Acid. — To  prepare  this  acid,  liquid  storax  is  first  distilled 
with  water,  to  obtain  styrol,  afterwards  treated  with  carbonate  of  sodium 
(residue  b  stjT«cin) ;  the  solution  ia  evaporated,  decomposed  by  muriatic 
acid,  the  cinnamie  acid  after  washing  recrystallized,  and  the  last  impure 
portions  are  treated  again  with  soda.  In  a  similar  vmy  it  is  obtained 
from  tolu  balsam  (here  the  residue  is  toluol).  With  excess  of  baryta  or 
lime  it  is  converted  into  carbonic  acid  and  cinnamon  (CgHg);  with 
bichromate  of  potassium  and  sulphuric  acid  into  oil  of  bitter  almonds 
(principal  distinction  from  benzoic  acid),  and  by  distillation  with  hypo- 
chlorite of  sodium  into  a  chlorinated  volatile  oil  of  agreeable  odor. 
When  fused  with  hydrate  of  potassa  it  is  decomposed  into  acetic  and 
benzoic  acids. 


AcidumCarbolicum,V.S.P.   (Carbolic A<nd,C,'HJiO  =  M.)   (Phenic 
Acid,  Phenylic  Alcohol.) 

This  substance  is  defined  to  be  a  solid  substance  obtained  from  the 
products  of  distillation  of  coal-lar  between  the  temperatures  of  356°  F. 
and  374°  F. 

In  a  former  edition  of  this  work  it  was  stated  that  the  source  of  sup- 
ply of  creasote  was  indiscriminately  the  various  kinds  of  tar,  especially 
that  obtiuned  from  bituminous  coal,  without  pointing  out  in  a  marked 
manner  the  difference  between  them.  Since  then  the  investigations 
which  chemists  had  been  prosecuting  for  some  tame  have  been  published, 
and  from  their  labors  some  of  the  most  interesting  and  beautiful  appli- 
cations of  modern  science  have  resulted. 

The  following  table  will  show  the  difference  between  creasote  and 
carbolic  acid,  and  in  such  a  manner  as  to  clearly  place  them  before  the 
mind  of  the  student ; — 


CBEAScyTG. 

A  colorloB,  oilj,  neatml  liquid. 

Boils  ftt  397°. 

Does  not  congeal  M  17°  below  zero. 

Sp.  gr.  1.04G. 

Does  Dot  coagulate  collodion  when 
mixed  with  it. 

If  a  splinter  of  pine  wood  be  imniened 
in  an  alkaline  solution  of  creasote,  dried, 
and  tLen  dipped  into  muriatic  v^d,  it  does 
Dot  become  blue. 

Sparingly  soluble  in  water,  requiring 
SOpaite. 

Formula  CgHioO,. 


Carbouc  Acid. 
A  solid  crystalline  substance. 

BoiU  al  tiim  356°  to  374°. 

Solid  at  ordinary  temperatures. 

Sp.  gr.  1.065. 

Coagulates  collodion  when  its  solution 

A  splinter  of  pine  wood,  dipped  first  in 
an  alkaline  solution  of  carbolic  acid,  dried, 
and  then  irameraed  in  muriatic  acid,  will 
become  of  a  deep-blue  color  in  about  half 
an  hour. 

Soluble  in  frora  20  to  33  parls  of  water, 
the  purest  beine  most  soluble. 

Formula  C,H,HO. 


The  uses  of  carbolic  acid  are,  as  will  be  readily  surmised,  much  the 
eame  as  those  of  creasote ;  it  is  employed  as  a  caustic  at  times ;  its  solu- 
tion is  used  in  toothache,  in  the  same  way  as  creasote. 

A  plaster  of  carbolic  acid  has  been  suggested  by  Joseph  Hirsh,  of 
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Chicago,  formed  by  ^reading  carbolate  of  glycerin  on  cloth,  tissue 
paper,  or  other  suitable  surface.  A  plastic  sui^cal  dressing  has  been 
proposed  by  Dr.  T.  E.  Jenkins,  made  by  kneading  47  parts  of  pre- 
pared chalk  with  17  parte  of  a  mixture  of  4  parts  of  glycerin  find  1 
part  of  carbolic  acid. 

The  following  are  several  formulas,  which  are  to  be  relied  on  as 
emanating  from  F.  Grace  Calvert,  of  Manchester,  England : — 

^s  a  (Ja^ifi(ic — Melt  the  acid  by  placing  the  bottle  in  hot  water,  and, 
when  melt^,  add  ^  of  its  bulk  of  water.  It  will  then  remain  per- 
manently fluid,  and  can  be  diluted  as  required. 

As  a  Lotion,  for  External  Use. — Ada  1  part  of  acid  to  30  parts  of 
boiling  water,  agitate  well,  and  filter. 

For  Dressings. — It  ia  advisable  that  the  acid  should  be  disBolved  in 
either  pure  sweet  olive  oil,  or  almond  oil,  or  glycerin. 

For  Bums  and  Scalds. — A  mixture  of  1  part  acid  and  6  parts  pure 
olive  oil  is  most  frequently  employed. 

Carbolic  acid,  when  dissolved  in  glycerin,  can  readily  be  diluted  to 
any  degree  of  strength  as  required. 

^11  edra  pure  acwi  is  sold  for  internal  purposes ;  it  has  but  a  very 
iiiint  odor,  and  no  objectionable  taste,  and  is  specially  recommended. 

Its  principal  use  is,  however,  as  a  disinfectant,  and  it  is  perhaps  one 
of  the  most  efficient  of  the  various  liquid  purifiers  known ;  but  while 
this  is  the  case  in  regard  to  the  article  as  ordinarily  used,  it  must  be 
remembered  that  the  ordinary  preparation  is  a  mixture  in  variable  pro- 
portions cf  phenylic  and  c;resyho  alcohols,  and  from  the  experimente  of 
Dr.  E,  R.  Squibb,  it  would  seem  that  cresylie  alcohol  is  at  least  double 
the  strength  of  phenyl  alcohol  for  the  purpose  of  destroying  fungous 
growths.  For  fuller  information  on  this  sabjeet,  see  the  paper  of  Dr. 
Squibb,  in  Proc.  Amer.  Fharm.  Assoc,  vol.  xvi.,  p.  429. 

The  products  of  coal-tar  are  thus  summed  up : — 

6  solids :  Carbon,  naphthaline,  para  naphthaline  or  anthracine,  par- 
ailine,  ehiysene,  and  pyrene. 

Liquids :  which  may  be  subdivided  into  3  classes — acids,  neutrals, 
and  trases : — 

a.  Acids  are :  carbolic  or  phenio,  acetic,  butyric,  rqsolic,  and  bunio- 
lic.     Of  these  the  3  first  named  are  by  far  the  most  important. 

6.  Neutrals :  water,  essence  of  tai',  lieht  oil  of  tar,  hea\T  oil  of  tar, 
benzol,  toluol,  cumol,  cymol,  propyl,  butj'l,  arayl,  caproyl,  hexylene, 
heptyline.  Of  these  the  most  interesting  are  benzol,  light  and  neavy 
oil  of  tar,  essence  of  far,  and  toluol. 

e.  Bases:  ammonia,  methylamine,  ethylamine,  anilin,  qiiinolin,  pioo- 
lin,  toluidin,  lutidin,  cumidin,  pyrrhol,  and  phietin.  Of  these  the  muit 
important  are  ammonia  and  anilin. 

Gases :  hydrogen,  carburetted  hydrc^n,  bicarburetted  hydrogen,  and 
various  other  carbo-hydrogens,  carbonic  oxide,  sniphuret  of  carbon, 
carbonic  acid,  hydroeulphuric  acid,  hydrocyanic  acid. 

Among  this  long  list  of  derivatives,  carbolic  acid  is  that  which  is 
most  important  in  a  pharmaceutical  point  of  view,  which  seems  to  ren- 
der the  notice  of  t\\e^  products  in  this  place  proper,  as  most  of  them 
have  no  further  pharmaceutic  interest. 
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The  other  products  of  coal-tar  that  deserve  notice  from  their  intimate 
relation  to  phannac}'  are,  first,  benzene  or  benzole,  which  is  obtained 
from  the  light  oil  of  tar,  or  cool  naphtha  as  it  is  termed,  this  being 
derived  from  the  first  distillation  of  coal-tar,  at  a  temperature  not  above 
SdO°,  and  when  the  distillate  has  atbuned  a  sp.  gr.  of  .815  to  .830,  the 
prooeae  must  be  suspended.  The  benzene  is  obtained  from  this  coal 
naphtlia  by  purifying,  by  mixing  it  with  5  per  cent,  of  HjSO^,  permit- 
ting it  to  rest  for  a  day  that  the  acid  and  impurities  may  settle,  decant- 
ing and  then  adding  2  jier  cent,  of  a  solution  of  caustic  soda,  sp.  gr. 
1.382,  to  neutralize  any  remaining  acid,  and  distilling  with  a  current 
of  steam. 

Baizine,  or  coal-oil  naphtha,  is  a  light  transparent  liquid,  of  a  peculiar 
penetrating  odor,  recalling  that  of  gas-tar,  specifie  gravity  varj'ing  from 
.815°  to  ,820°.  It  is  not  a  pure  definite  chemical  product,  and  must  be 
carefully  distinguished  from  benzole,  which  is  a  definite  compound  of 
the  formula  C'sH.H,  and  sp.  gr.  ,850.  The  prlncijBil  uses  of  benzine  in 
pharmacy  depend  upon  it.'-  great  solvent  powers  over  fatty  matters, 
resinous  substances,  etc  It  aaa  been  Bu^ested  as  a  substitute  for  ether 
in  the  preparation  of  some  of  the  oleorosins,  but  exjierinients  thns  far 
are  not  conclusively  in  its  favor.  It  is  much  used  as  a  detergent  for 
removing  grease  from  textile  fabrics,  and  forms  the  basis  of  most  prejia- 
rations  sold  for  this  purpose. 

After  the  light  oil  of  tar  or  coal  naphtha  has  been  separated,  the  heat 
is  increased,  and  the  distillate  now  has  a  simific  gravitj-  of  .880  to  .885. 
This  Ls  purified  by  HjSO^  and  one  of  the  fixe<l  alkalies  and  redistillation, 
10  per  cent,  of  acid  and  6  per  cent,  of  soda  being  ust-d.  The  heavy 
oil  thus  purified  is  largely  consumed  for  illuminating  purposes;  after 
tlie  hea\-y  oil  has  been  drawn  oft'  there  remains  in  the  still  while  warm 
a  semifluid  mass,  consisting  lai^ly  of  paraftine  and  naphthaline.  The 
former  of  these  is  largely  con=uincd  in  the  manufacture  of  candles,  and 
has  been  recommended  as  a  substitute  for  wax  in  pharmaceutical  prepa- 
rations ;  but  from  the  experiments  of  the  late  Mr.  C  T.  Carney,  it  was 
found  to  impart  a  graimlar  character  when  used  to  the  exclusion  of  wax. 
In  this  opinion  he  is  supported  by  Mr.  J,  F.  Balx-ock. 

It  is  fronvthe  alkaline  and  acid  liquore  obtained  in  the  various  puri- 
fying processes  that  the  at-ids  and  l>a>*s  above  noticed  are  obtained,  and 
among  ihetn  anilin  has  of  late  years  assumed  an  importance  in  the  arts 
rivalling  almost  any  of  tliose  dej)ending  upon  chemical  n-search. 

Picric  Acid,  Carbazoiic  Acid,  Weliers  Bitters. — The  cheapest  method 
of  preparing  it  is  from  coal-tar,  but  from  indigo  it  is  better  obtained  in 
a  pure  state. — 1  part  indigo  is  boiled  with  10  to  12  }tarts  of  nitric  acid, 
8p.  gr.  1.43,  gradually  added  until  nitrous  acid  fumes  cease  to  l>e 
evolved  ;  the  picric  acid  cn,-stallizes  on  cooling,  and  is  purified  by  com- 
bining with  an  alkali  and  precipitating  by  nitric  acid. 

It  precipitates  gelatin,  and  the  solution  of  its  soda  salt  is  a  reagent 
for  potassa,  which  salt  is  but  s])aringly  soluble. 

It   has   been  occasionally  used  in  medicine,  and  is  said  to  bo  em- 

? loved  in  France  in  making  beer,  in  place  of  hops.      (See  Potaasii 
'icnM.) 
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(e)  Acids  yidtling  E^ential  Oils. 

Myronio  add,  CuH,jNSiO|o,  in  the  form  of  a  potassa  salt,  is  contained 
in  black  mustard  seed,  from  which  it  is  obtained  by  exhausting  it,  first 
with  alcohol,  after^vanls  with  water ;  the  last  solution  is  evaporated  to 
a  ^nip,  freed  from  gum  and  mucilage  by  a  little  alcohol,  and  evaporated 
spontaneously  to  crystallize.  The  s^t  is  iu  oolorless  needles  of  a  cooling 
taste,  readily  soluble  in  water,  but  insoluble  in  strong  alcohol.  Its 
rational  composition  is  probably  KHSO,+C,HjCNS  (oil  of  mustard)  + 
C,H„0,H,0  (grape  sugar). 

The  acid  forms  a  colorless  syrup  of  acid  reaction  and  bitter  taste, 
soluble  in  water  and  alcohol,  but  insoluble  in  ether.  Myrosin  is  the 
ferment  of  black  and  white  mustard  seed,  which  deoomposes  the  acid, 
thus  yielding  oil  of  black  mustard. 

6th  Group.     Astbingbnt  and  Alued  Acids. 

These  acids  ore  widely  didused  throughout  the  vegetable  kingdom, 
occurring  more  rarely  in  annual  plants,  but  are  met  with  in  most 
perennials,  generallv  in  the  hark,  in  the  leaves,  and  morbid  excrescences, 
frequently  also  in  the  wood  and  fruit.  They  are  all,  with  two  excep- 
tions, uncry stall i?able,  inodorous,  of  an  astringent  taste,  and  soluble  in 
water  and  aloohol.  The  solutions  are  precipitated  by  gelatin  and  albu- 
men, most  metallic  oxides,  and  the  vt^lahle  alkaloids;  iron  salts  are 
generally  rendered  dark^reen,  blue,  or  black.  They  are  weak  acids, 
and,  if  kept  in  a  moist  state,  are  rapidly  changed  in  contact  with  the 
air ;  their  salts  are  quickly  darkened  while  in  sdution,  or,  if  insoluble, 
while  being  washed  upon  a  filter.  Owing  to  this  property,  their  com- 
position and  the  nature  of  their  clianges  are,  in  many  cases,  still  a  matter 
of  controversy. 

Medical  Properties. — The  relative  utility  of  tannic  and  gallic  acids, 
which  are  too  apt  to  be  confounded  by  physicians,  depends  upon  the 
fact  that  the  former  acts  directly  upon  the  raucous  membrane  with 
which  it  comes  in  contact,  arresting  hemorrhage  or  other  excessive  dis- 
chat^  by  its  direct  effect  on  the  gelatin  contained  in  them.  It  is  heuce 
a  direct  and  powerful  styptic,  while  gallic  acid,  by  enterinc  the  circula- 
tion, produces  an  astringent  and  tonic  impression  upon  the  more  remote 
oi^ns  which  cannot  be  directly  impressed.  The  dose  of  tannic  acid  is 
from  2  to  10  grains,  that  of  gallic  acid  from  5  to  20,  several  times  a 
day.  The  former  is  much  used  in  ointments  as  a  substitute  for  pow- 
dered galls,  in  about  \  the  quantity,  and  is  also  well  adapted  to  astringent 
injections,  instead  of  the  less  soluble  vegetable  astringents.  Its  action 
is  considered  somewhat  different  (harsher)  than  that  of  the  modified 
forms  of  tannic  acid  contained  in  Ittno,  krameria,  cinchona,  etc. 

The  list  which  follows  contains  the  names  of  different  v^etable 
astringents  owing  their  activity  wholly  or  in  part  to  gallic  or  some  of 
the  modified  forms  of  tannic  acid. 

List  of  Vegetable  or  Tannic  Acid  Astringents. 

Acacia  cochliaearpa  ;  the  bark.    Brazil  bark  ;  cortex  astringene  BrasilienBis. 
BifiOTta;  root  of  Folj^onum  bistorta.    Bistort. 
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Carya  ;  bark  of  C.  alba  and  other  species.    Hickory  hark. 

Catechu  ;  extract  of  wood  of  Acacia  catechu.     Catechu. 

Chiniaphila;  leavea  of  C.  umbellata.    Pipsissewa. 

Cinchona;  bark  of  different  apeciea  of  Cinchona.    Peruvian  bark. 

Diospyros ;  unripe  fruit  of  D.  Virginiano.     FersimmoQ.    Bark  also  used. 

Epigxa;  leaves  of  E,  repens.    Trailing  arbutus. 

Galia;  morbid  excrescence  on  Quercue  infectoria.    Galls. 

GeraQiuiu  ;  rhizome  of  G.  niaculatum.    Oranesbilt. 

Geum ;  root  of  G.  rivale.    Water  avens. 

Granati  fructus  cortex;  from  Punica  granatum.    Pomegfanat«. 

Granati  radicis  cortex ;  from  Punica  granatum.    Pomegranate. 

Hamamelie;  bark  and  leaves  of  H.  Virginiana.     Witchnazel. 

Hiematoxylou ;  wood  of  H.  Campechianum.    Logwood. 

Heuchera;  root  of  H.  Americana.     Alum  root. 

Hippocaslanum ;  bark  of  jEeculus  H.    Horsecheatnut  bark. 

Hfx;  bark  and  leavea  of  Ilex  opaca.    American  holly. 

Jiifflatu;*  leaves  and  rind  (pericarp)  of  J,  cinerea  and  other  species. 

Knlmia;  leavea  of  K.  latifolia.    Mountain  laurel. 

Kino;  inspissated  juice  of  various  plants.     Kino. 

Krameria;  root  of  K.  triandra.    Rhatany. 

Afatico;  leaves  of  Aitanthe  elongata.    Matico. 

Monetia;  extract  from  Chrj'sophyllum  glyciphlteum.     Extract  of  monesia. 

Prinos ;  bark  of  P.  verticillatus.    Black  alder, 

Pyrola;  leaves  of  P.  rotundifolift  and  other  species. 

Quercusftlba;  the  bark.    White  oak  bark. 

Quweits  glandea;  the  fruit  of  various  species  of  Quercua.    Acorns, 

Quercus  tinctoria ;  the  bark.    Black  oak  bark. 

Rhus;  bark  and  leavea  of  R,  glabrum  and  other  species.    Sumach. 

Rosa  Gallica ;  the  petals.    Red  rose. 

Rubus ;  root  of  R.  viilosus  and  Canadensis.     Blackberry  root. 

SaMx ;  bark  of  B.  alba  and  other  species.    Willow  bark. 

Salvia ;  leaves  of  S.  officinalis.    Sage. 

Santalum ;  wood  of  Plerocarpus  saiitalinus.    Red  eaunders. 

Spirsa;  root  of  Spircea  tomentoeo.    Hardhack. 

Statice  ;  the  root  of  S.  Caroliniana.    Marsh  rosemary. 

Tormentilla;  the  root  of  Potentilia  T.    Tormentil, 

Uva  urai ;  leaves  of  Arctoataphylos  U.  U.    Bearberry  leaves. 

Syllabus  of  Astringent  and  Allied  AciDe. 

Gallotannie  acid,  CmHijCV  1   In  gallB  from  quercus  infertoria,  and  Chinese  galU  from 

Aciduni  taonicum.  /       ^xtylium  racemosum,  and  in  sumach. 

Gallic  add,  HCjH,OiH,0.  In  uva  utsi,  sumach,  etc.,  the  seeds  of  mangoes  (mangifera 
Indica)  contain  T  per  cent. 

PvrogalHc  acid,  OjH.O*     Bv  destructive  distillation  of  the  former. 

ParaeUn^c  or  rufigsUic,  CiH.O.+HjO.  By  treating  gallic  add  with  H^.,  and 
throwing  into  water ;  predpilate  sublimes  in  vennibon  red  prisms ;  little  soluble  in 
alcohol  and  ether, 

Eltagic  or  bezoarlc,  C[,HgO)-|-2H,0.  In  oriental  bezoars  (animal  calculi)  and  by  decom- 
position of  tannin ;  deposited  by  inliision  of  galls;  yellowish,  crvstalbue;  inodorous; 
tasteless ;  insoluble  in  ether,  nearly  insoluble  in  water  and  alcoEol. 

TannoxyUc,  C,HeOj.     By  KHO  and  lannin  at  ordinary  temperature;  lead  salt  brick- 

TannomelADic,  C,H,Ot.     By  KHO  and  tannin  at  212° ;  lead  salt  dark-brown. 
Metagsllic  or  galhiiminic,  C,H,0,     Bv  heating  gallic  or  tannic  add  to  480° ;  black, 

tastele^  insoluble  in  water,  soliihle  in  KHO. 
Quercotannic  (?].    In  oak-bark,  black  tea,  etc. ;  similar  to  gallotannie,  but  yields  no 

gallie  or  pyrogallic  acid. 
Catechutannic  or  mimotannic  (?).     In  catechu,  probably  by  oxidation  of  catechuic 

acid ;  Iig;ht-yellow ;  precipitates  gelatine ;  prototuJis  of  iron  grayish-green,  sesquisalla 

brownish-green ;  tartar  emetic  is  not  precipitated ;  yields  no  sugar  with  H^SU,. 

*  jQgtans,  U.  .V.  P.    The  inner  bark  uf  Juglans  cjnerea  is  catbarilc. 
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Calechiiic  or  (anningic  (ciitec}]in),  C„H,|Og.     In  cBtechuj  vhite  scales  or  needles; 

readily  Boluble  in  wcoliol,  boilinji  eilier,  and  hot  water;  not  precipitated  bv  atarcli, 

gelatine,  tartar  emetic,  or  vegetable  alkalieii;  by  acetate  of  luad  white,  by  be^ui- 

chloride  of  JroD  dark-green;   by  oxidation  CBtecbutaniuD  in  formed.     (See  Amer. 

Jour.  Pkarm.,  xsviii.,  320.) 
Bufocatechuic  or  rubinic.    In  the  oxidized  alkaline  soliilion  of  the  former.    The  tannin 

in  trarMria  yield?  a  similar  red  acid  by  spontaneous  oxidation. 
Catechuinic  or  japonic,  C'llI^O,.     Product  of  deconipoHition  by  KHO;  black. 
Pjrocatechuic  or  oxyphenic  or  pyrodioric,  (^H^U.    By  dry  disiiUation  of  catechu, 

kino,  rhatany,  fiistic,  etc. ;  is  caitolic  acid  -|-20 ;  ujiite  crystals  fusible  at  234° ;  freely 

soluble  in  alcohol,  ether,  and  water;  reduces  oxides  of  the  noble  nietalb;  ferric  balls 

colored  green ;  tuminR  red  by  NH,HO. 
Kino  or  coccotannic.     In  kino;  readily  soluble  in  alcohol  and  hot  ivater,  scarcely  in 

ether ;  precipitates  sesquisalts  of  iron,  but  not  tartar  cmeiic ;  by  oxidation  red. 
Coffeotannic  or  chlorogunic,  CuHggO.      In  coffee,  cabinca  root,  the   leavee  of  Ilex 

Paragiiarensiit ;  colorless  needles  (?j;  sesqmsalts  of  iron  are  colored  ^reen;  pruio- 

salta,  tariar  emetic,  and  gelatine  not  precipitated:  yields  kinune  with  11-SU,  and 

MnO,  {?). 
Viridinic  or  cofleic,  0711,0,.     By   oxidation  of  fonner,  or  in  presence  of  alkalies; 

brownish  amorphous;  solution  in  H,SO,  carmine,  precipitate  blue  by  water;  its 

solution  ^freen ;  (he  lead  salt  blue, 
Boheatannic,  C,H,Of-f-Aq.    In  tea,  besides  quercotannic  acid ;  deliquescent;  fuses  at 

212^  to  a  red  compound. 
Kinovotannic,  C'jII.O,.     In  quina  nova  bark,  not  precipitated  by  gelatine,  by  FejCI^ 

dark-green;  yields,  by  dry  distillation,  pyrocatechuic  acid. 
Bufikinoyic  (kinoyic  re^).     By  oxidation  of  former. 
Ciuchotannic,  C„H,^,,     Pre«pitaled  by  seHouisalts  of  iron  green,  by  tartar  emetic, 

starch,  gelatine,  and  albumen ;  soluble  in  diluted  acids,  atcuhol,  ether,  and  water. 
Kulicinchunic  (cinchona  red).     In  red  cinchona:  product  of  oxidation  of  the  former; 

various  ingredients  of  bark  haye  received  this  name ;  that  of  II.  Ha^wetz  is  of  a 

chocolate  or  black  color,  soluble  in  alcohol,  ether,  and  alkalies. 
Moritannic,  C,,II„0,+H,0.     In  fustic,  moms  tinctoria ;  yellow  prisms  fusible  at  400° : 

precipitated  by  gelatine ;  by  tersulnhate  of  iron  greenish-black ;  by  sngar  of  lead 
-  yellow,  and  partly  by  tartar  emetic;  nilh  H,IiO,  a  gelatinoiie  mass;  solution  in 

alkalies  turns  dark-brown. 
Bufimoric,    C.II,0,-|-H,0.     Brick-red  ftocciiles.  with  alkalies   carmine-red  solution, 

with  alum,  baryta,  and  tin,  dark-red  lakes ;  probably  identical  with  carmic  aciil. 
Moric  (morin),  C^,HbOj.    In  fustic ;  white,  crystalline,  with  alk^ies  yellow,  with  Fe,Cl, 

gamet-red ;  olive-green  precipitate  with  ferric  wits. 
Quercilritonnic  (?).     In  quercitron  bark;   green  with  ferricsslis;   quercitric  acid  is 

probably  nearly  allied  to  it. 
Galitannic,  C,H,bj.     In  Galium  verum  and  aparine;  precipitates  FejCl,  dark-green; 

sugar  of  lead  cbrome-yellow  ;  by  alkalies  brown. 
Aspertannic,  ('J{,0,.    In  .Ispenila  odorata ;  readily  soluble  in  water  and  alcohol,  little 

in  ether ;  colors  Fe,Cl,  dork-green ;  not  precipitated  by  albtmien,  gelatine,  or  tartar 

Calliitanmc,  0,1^,0^.  In  t'alluna  yul^ris;  precipitates  Fe,Cl,  green,  salts  of  PbO 
yellow,  SnCl,  yelk-yellow ;  heated  with  acids  yields  cii/ZujimiAin. 

Rbodotannic,  C,H/),-t-H^.  In  the  leaves  of  rhododendron  ferruginenm ;  amber- 
yellow;  precipitates  salts  of  PbO  chrome-vellow ;  with  acids  rAix/oninM in. 

Leditannic  C,II(0]-F3II,U.  In  Ledum  palusire;  reddish;  reaitily  soluble  in  water 
and  alcohol ;  colors  F^CL  green ;  with  aeidx  ledirrmlhiii. 

Bubicliloric,  <.',,H,^,  In  Rubia  tinctorum  and  asperula  odorata;  colorless;  soluble 
in  alcohol  and  water,  insoluble  in  ether;  by  HCl  yields  Gfttorntiine,  CigH^O), a  dark- 
green  powder;  soluble  in  alkalies,  blood-red. 

Cephai'lic,  Ijiecacnanhic,  (',,11,^0,.  Very  bitter;  reddish-brown;  soluble  in  water, 
alcohol,  and  ether;  colors  l-e,C'lg  green,  on  addition  of  NHHO  violet  or  black; 
precipitates  salts  of  PbO  white. 

Pinitannic,  C',HfOj.  In  the  leaves  of  Pinus«i!vestri,«  and  Thuja  occidentalis;  yellow; 
soluble  in  water,  alcohol,  and  ether;  do  precipitate  with  gelatine  or  tartar  emetic; 
colors  Fe,Cl,  red-brown ;  precipitates  PW)  yellow. 

Oxypinitannic,  Cj,Hj,0».  With  the  former;  brownish;  very  soluble  in  alcohol  and 
water;  colors  Fe,Cl)  intensely  green ;  precipitates  PbO  and  BaO  yellow;  not  gela- 
tine or  tartar  emetic, 

Pinicorlannic,  C„H„Oi|.  In  the  bark  of  Pious  silvestris;  reddish-brown;  colors 
Fe,('lt  dark-green. 
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Cortepinitannic  0^11,0,.     With  the  former;  fed;  cotora  Fe,Cl«  int«nselv  greeo. 

CiBBotanic,  C„H„U..    The  red  coloring  niali«r  of  autuinnal  leaves ;  very  weak  acid. 
Xaiiihotaiinic,  ChIIuO^    The  yetluvr  coloring  matter  of  autumual  leaves;  weak  acid, 
not  precipitated  by  gelatine. 

Addum  Tannicum,  U.  S.  P.    ( Gallofannie  Acid.     CnHmOg  =  322.} 

The  former  officinal  process  of  the  Pharmaconcda  directed  the  mac- 
eration of  powdered  iiutgall,  jireviously  exposed  to  a  damp  atmosphere 
for  24  hours,  iu  ether,  previou.sly  n'ashed  with  water,  snfficieiit  to  form 
a  soft  paste.  This  is  to  be  set  aside,  cloBcly  covered,  for  6  hours,  then 
enveloped  in  a  close  canvas  cloth,  expressed  powerfully  between  tin 
plates  to  obtain  the  liquid  portion.  The  remaining  mass  is  to  be  again 
reduced  to  powder  and  mixed  mth  sufficient  ether,  shaken  with  y^  its 
bulk  of  water  to  form  again  a  soft  paste,  then  expreseed  as  before.  The 
liquids  being  mixed  are  to  be  spontaneously  evaporated  to  a  svmpy 
conaistence,  then  spread  on  glass  or  tinned  plates  and  dried  in  a  drying 
clotiet. 

Gallotannic  acid  is  also  conveniently  prepared  by  the  former  procera, 
which  consists  of  treating  powdered  galls  in  a  narrow,  covered  displacer, 
with  Af'ashed  ether.  The  ethereal  tincture  which  pa-ssos  eeparatts,  upon 
standing,  into  2  layers ;  the  iower  one  is  aqueous,  thick,  and  of  a  lights 
buff  or  straw  color ;  it  contains  the  tannic  acid,  which,  by  the  action  of 
the  small  portion  of  water  in  the  washed  ether,  has  been  dirwolved  out 
from  the  galls.  The  upper  layer  or  stratum  of  liquor  is  limpid,  and 
specifically  much  lighter  than  the  other;  it  has  a  greenish  color,  and 
contains  very  little  tannin,  but  a  small  amount  of  coloring  matter  from 
the  galls.  To  obtain  the  dry  pnxluct,  the  light  layer  may  be  (wurcd  otf 
and  purified  by  distillation,  and  combined  Avith  %vater  for  another  opera- 
tion, while  the  thick,  heavier  layer  is  evaporated  in  a  cai>sule  by  a  care- 
fully regulated  heat  till  drj-. 

If  a  white  and  ver%-  porous  product  is  desired,  the  cajtsule  should  be 
inverted  towards  the  end  of  the  evaporation,  and  tlie  thick,  syrupy 
liquid  exposed  to  radiated  heat.  It  is  swelled  up  and  whitened  as  the 
vapor  is  dl'^engaged.  The  whole  of  the  liquid  which  comes  through 
may  be  evaporated  without  the  precaution  of  pouring  off  the  top  layer, 
but  the  tannin  then  has  a  greener  tinge.  In  large  mauufacturing  estab- 
lishments, apparatus  is,  of  course,  constructed  for  saving  all  the  ether 
for  future  use.  The  first  process,  as  above,  ijiough  ijerhajis  less  eligible 
for  the  use  of  the  pharmacLst  in  making  the  acid  on  a  small  scale,  cor- 
rci-ponds  nearly  with  that  in  common  use  by  mauufacturing  (-hemists. 
The  results  are  nearly  the  same  by  both  processes,  the  yield  varj'ing 
from  30  to  60  per  cent,  of  the  galls  employed. 

Gallotannic  acid  is  a  yellowish-white  powder,  or  in  a  porous  pul- 
verulent condition;  has  a  strongly  astringent  taste;  isentirefydisr^iirated 
when  thrown  on  red-hot  iron.  It  is  freely  soluble  in  water,  alcohol, 
glycerin,  in  ether,  in  the  fixed  and  volatile  oils.  Its  aqueous  solution 
reddens  litmus,  and  produces,  with  solution  of  gelatin,  a  white,  flix-cu- 
lent  precipitate ;  with  ferric  salts,  a  bluish-black  precipitate ;  and  with 
solutions  of  the  oi^anic  alkalies,  white  precipitates,  verj-  soluble  in  acetic 
acid. 
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Mohr,  Sandrock,  aad  others  assert  the  synipy  liquid  (the  lower  layer 
as  above)  to  be  a  conceatrated  solution  of  tannin  in  ether,  whirh  is  not 
miscible  with  ether,  except  by  the  intervention  of  a  little  alcohol ;  they 
therefore  reject  the  employment  of  aqneous  ether,  whicli  has  a  tendency 
to  swell  up  the  powdere<l  galls,  and  retard  percolation,  and  recommend 
a  mixture  of  90  per  cent,  alcohol  and  ether  (1  to  20  jrarts,  Guibourt). 

The  concentrated  ethereal  solution  containing  46.5  to  56.2  per  cent, 
of  tannic  acid  (Mohr),  and  being  insoluble  in  ether,  it  was  suggested  in 
the  second  edition,  might  be  a  tannic  ether ;  13  equivalents  of  ether  = 
481  to  1  equivalent  of  tannin  ^  618,  require  exactly  56.2  per  cent,  of 
the  latter  and  43.8  per  cent,  of  the  former.  Proi.  J.  M.  Maisch  was 
the  first  to  observe  this,  and  Prof.  BoUey  has  since  published  a  similar 
observation ;  other  chemists  still  adhere  to  the  older  view  of  the  solu- 
bility of  tannin  in  ether.  (See  Amer.  Jour.  Phann.,  1861,  pp.  207, 219, 
337,  and  Prop-.  Amer.  Pharm.  Assoc,  1862,  p.  158.) 

Light-yellowish  scales,  permanent  in  the  air,  having  a  faint,  peculiar 
odor,  a  strongly  astringent  taste,  and  an  acid  reaction.  Soluble  in  6 
parts  of  water  and  in  0.6  part  of  alcohol  at  15"  C.  (59°  F.) ;  very  solu- 
ble in  boiling  water  and  in  boiling  alcohol ;  also  soluble  in  6  parts  of  gly- 
cerin ;  sparingly  soluble  in  absolute  alcohol,  freely  in  diluted  alcohol ; 
moderately  in  washed  ether;  and  almost  insoluble  in  absolute  ether, 
chloroform,  benzol,  and  benzin.  When  heated  on  platinum  foil,  it  is 
completely  volatilized.  With  solution  of  ferric  chloride,  tannic  acid 
forms  a  bluish-black  ink.  In  aqueous  solution  it  causes  precipitates 
with  alkaloids,  gelatin,  albumen,  gelatinized  starch,  and  solution  of 
tartrate  of  antimony  and  potassium  (dbtinctioo  from  gallic  acid). 

Acidum  GaUiciim,  U.  S.  P.     {GaiUc  Add.     HCVH,0,H,0=  188.) 

Grallic  acid  is  made  by  subjecting  a  portion  of  powdered  glls  to  long- 
continued  action  of  air  and  moisture  in  a  warm  place.  This  may  be 
accomplished  in  an  evaporating  ca]isule  loosely  covered  with  paper. 
The  powder  is  first  made  into  a  thin  paste  with  water,  and  water 
repeatedly  added  to  this  to  prevent  its  drj-ing,  until  after  the  lapse  of  30 
days  {U.S.  P.,  1870),  when  the  whole  of  the  tannic  has  passed  spontane- 
ously into  gallic  acid.  In  extracting  this  from  the  moist  mass,  advan- 
tage is  taken  of  the  solubility  of  gallic  acid  in  hot  water,  and  its  ready 
precipitation  on  cooling ;  all  that  is  necessary  is  to  press  out  from  the 
pasty  mass  its  water,  and,  rejecting  this,  to  digest  the  remaining  paste  in 
hot  water,  and  filter  the  solution  while  hot  through  animal  charcoal  to 
decolorize  it,  and  a  nearly  white  crystalline  powder  of  gallic  acid  is 
obtained.  A  water-bath  funnel,  Fig.  Ill,  is  used  for  filtering  the  solu- 
tion while  hot.  Care  must  be  taken  in  these  processes  not  to  employ 
vessels  of  tinned  iron,  which,  by  the  exposure  of  a  small  surface  of 
iron,  may  blacken  the  whole  product.  The  amount  of  gallic  acid 
obtained  from  galls  is  about  20  per  cent. 

The  ferment  inducing  the  change  of  tannic  into  gallic  acid  is  identical 
with  pectase ;  emulsin,  yea.st,  albumen,  and  legumin  are  without  action, 
ou  the  contrary  they  retard  the  influence  of  pectase.  Tannin,  according 
to  the  latest  investigations,  is  considered  to  be  an  anhydride  of  gallic 
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acid,  the  same  as  we  speak  of  the  oxides  and  the  anhydrides  of  phos- 

?horic,  uitric,  and  siilpnuric  acids ;  in  other  words,  it  is  dqraltic  acid, 
he  i-hange  into  gallic  acid  is  represented  by  the  following  formula : 
Ci,H,oO,+Hm=(C,HA)i: 

The  same  decomposition  of  tannic  acid  is  induced  by  the  influence  of 
diluted  sulphuric  acid,  and  the  process  for  obtainiug  gallic  acid  can  be 
materially  shortened  if,  instead  of  exposure  to  the  atmosphere,  galls  or 
tannia  are  treated  with  dilute  sulphuric  acid  at  the  boiling  point.  Other- 
_wise  the  process  remains  the  same  as  above  given. 

Grallic  ac'id  is  soluble  in  cold  water  in  about  the  proportion  of  4  grains 
to  the  ounce.  Its  salts  with  the  alkalies  and  alkaliue  earths  are  crj-atal- 
lizable ;  at  a  boiling  temperature,  sesquisalts  of  iron  are  decomposed 
by  being  reduced  to  protosalts,  carbonic  acid  being  given  off  at  the  same 
time. 

In  common  with  tannin,  it  is  usually  given  in  pills,  and  used  exter- 
nally in  ointments  or  solution.  It  is  likewise  used  in  hair  dyes,  an 
ammoniacal  solution  of  nitrate  of  silver  being  afterwards  employed  to 
produce  the  color, 

Pyrogallic  ^ctU— CgHjO,  =  gallic  acid  C,H,0,— CO,.— The  best 
and  cheapest  method  for  preparing  it  is  from  the  dry  aqueous  extract  of 
galls  in  an  apparatus  suited  to  subliming  benzoic  acid,  heated  in  a  bath 
of  sand  or  chloride  of  zinc,  to  400°  F,,  and  towards  the  end  of  the 
process  a  little  higher  100  parts  of  dry  extract  yield  about  5  parts  per- 
fectly pure  pyro^llic  acid,  and  the  eame  amount  of  impure,  to  be  puri- 
fied by  another  sublimation.  By  diy  distillation  of  Chinese  galls  in 
small  retorts,  Liebig  obtained  a  liquid,  yielding,  on  evaporation,  15  per 
cent,  brown  crystallized  pyrt^llic  acid. 

White  laminte  or  needles  of  a  pearly  lustre,  soluble  in  2J  parts  water 
at  55°  F.,  less  in  alcohol  and  ether ;  the  solutions  do  not  anect  litmus 
paper ;  its  taste  is  very  bitter ;  fusible  at  240°  F,,  boiling  at  about  400°, 
at  480"  it  is  blackened  and  converted  into  metagallic  acid.  Solution  of 
pjTOgallic  acid,  if  dropped  into  milk  of  lime,  produces  a  characteristic 
red  coloration,  changing  to  brown.  Protosulpliate  of  iron  produces  a 
hluish-black  color,  a  trace  of  sesquisalt  changes  it  to  a  dark  green. 
Sesquisalts  of  iron  ijjlor  a  solution  of  the  acid  red;  hyd  rated  sesquioxide 
of  iron  and  a  pyrt^llate  give  a  dark-blue  liquid  and  precipitate. 

It  is  much  employed  in  photography  on  account  of  its  great  sensitive- 
ness to  light  in  combination  with  silver,  and  for  dyeiug  the  hair  brown 
and  black.     The  salts  are  more  soluble  than  the  plates. 

7th  Group.  Acids  of  A>ijiai,  Obigis. 
Two  acids  have  been  described  in  the  second  group,  which  for  a  long 
time  were  supposed  to  he  exclusively  of  animal  origm,  though  likewise 
formed  by  the  decomposition  of  certain  oi;gaoic  compoirads  of  vegetable 
products ;  modern  chemistrj-,  however,  has  established  the  fact  that 
formic  and  lactic  acids  are  both  produced  during  the  natural  healthful 
life  of  some  v^table  ot^aniams,  and  that  the  nettles,  for  instance,  owe 
their  powerful  irritant  effect  to  the  same  acid  that  nature  has  provided 
for  the  defence  of  ants,  wasps,  and  bees. 
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V{^;etable  acids,  to  the  exclusion  of  but  a  few  compounda  M^hich  from 
their  chemical  behavior  may  be  classed  with  the  acitis,  are  destitute  of 
nitn^n  j  the  acids  arrauged  in  this  group  all  contain  nitrogen,  one  alw 
sulphur,  and  arc  pnxlu(«d  by  the  fuuctious  of  some  of  the  most  impor- 
tant organs  of  the  aaiiual  economy ;  they  comprise  the  acids  found  iu 
the  muscles,  occurring  in  the  urine,  and  being  the  active  constituents  of 
bile.  Xone  of  them  nave  been  used  in  medicine  in  a  free  state ;  the 
inipure  soda  salt  of  one  of  the  biliary  acids,  however,  has  been  somc- 
wliat  emi)loyed  as  a  substitute  for  inspissated  bilc,and  otliers  may  probably 
be  found  useful  if  attention  is  drawn  to  them. 


Syllabus  of  Animal  Aaos. 

Inrainic  acid,  C-HgN^Os.  In  llie  juice  of  (he  meat  of  nioel  animalK  and  ingredient  of 
culinary  and  dieteln:  preparaiioiiB  of  meat ;  strong  acid,  agreeable  taatc  of  broth, 
decomposed  by  boiling ;  precipitated  by  alcohol  iti  crystalline  lloccules ;  insoluUelii 

Uric  or  lithic  add,  C,N,H,0^  Free  and  combined  in  the  urine  of  birds,  reptiles,  eome 
molluscs  and  insects ;  in  Ihe  urinary  sediment  and  calculi  of  man  and  quadnipeds ; 
nbileBJlkvacslesor  needles;  aohible  in  14,000  partti  raid  and  ISOO  parte  boiling  water, 
insoluble  in  alcohol  and  ether.  Evaporated  with  diluted  liNOj,  and  SH,HIJ  added, 
forms  maraidt.    Salts  moHlly  insoluble  or  Hparinglv  soluble. 

Hippiiric  acid,  C,H,NO(.  In  the  urine  of  man  and  fierbivoroue  animals,  increa.>«d  by 
partaking  of  benzyle  (tolvle)  compounda.  Colorless  prianis  or  needles;  taste  biiier- 
luh  acid ;  soluble  in  alcohol,  in  400  parts  cold  water,  less  in  ether.  Salts  nioxlly 
wlilble  in  boiling  alcohol  and  boiling  water ;  the  alkaline  salts  soluble  in  the  cold. 

Cbolic  or  glycocholie  acid,  C„H„Oj.  As  soda  salt  in  the  bile  of  most  animals.  Thin 
white  neeiiles;  taste  sweetish  and  bitter;  verii' easily  soluble  in  alcohol,  less  in  ether, 
with  difficulty  in  water;  salts  soluble  in  alcohol. 

Hyocholic  acid,  CVH^gO,.  C'-onibined  witli  soda,  potassa,  and  ammonia  in  the  bile  of 
Ihe  hoe.  ColotTeas,  amorphous,  fuses  in  boiling  water ;  little  soluble  in  water,  readily 
in  aleuhol,  insoluble  in  ether ;  alkaline  sails  soluble  In  alcohol  and  water,  not  in 
ether,  separaled  from  its  solutions  by  SaCl. 

Sulphocholic,  laurocliolic,  or  choleinic'acid,  ('„H,i>'SO,,  In  small  quantity  in  the  bile 
of  the  ox  and  other  animals.  Kchi nous,  soluble  in  little  water,  turbid  by  more; 
solution  dissolves  fats,  fatty  acids,  and  cholesterin.  Alkaliue  salts,  soluble  in  alcohol 
and  H-aler,  crystallize  in  contact  with  ether. 

Inoxhiic  Acid. — The  motlier-li«|uor  of  the  preparation  of  creatine  is 
precipitated  by  ak«hol,  the  crystals  in  hot  solution  are  decomposed  by 
chloride  of  barium ;  the  cni'stallizing  inosiiiate  of  ban-ta  decomi)osed  by 
sulphuric  acid,  and  the  concentrated  solution  of  inosinic  acid  precipitated 
by  alcohol. 

I'rie  acid  is  readily  prejiared  from  guano,  by  exhausting  it  first 
with  water,  tlien  treating  M'ith  jxitassa,  precipitating  by  chloride  of 
calcium,  and  the  filtrate  by  muriatic  acid ;  the  precipitated  acid  is  to  be 
purifieil. 

The  quantity  of  uric  acid  in  uryie  is  determined  by  precipitating  this 
liquid  with  an  a<id;  if  no  albunien  is  present,  muriatic  acid  will  answer, 
otherwise  acetic,  or,  better,  phosphoric  acid  is  to  be  used ;  the  liquid 
retains  of  uric  acid  only  .009  per  cent,  of  its  weight,  whicli  loss  is 
usually  made  up  by  the  precipitation  of  coloring  matter. 

Hlppuric  Adtl. — Gregorj-'s  process  for  obtaining  it  is  as  follows :  The 
fresii  urine  of  cows  or  horses  w  mixed  with  milk  of  lime  in  excess,  boiled, 
strained,  and  evajwratetl  to  J  it.--  original  measure ;  it  is  then  supersaturated 
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with  muriatic  acid,  and  the  crystallized  acid  purified  by  again  combining 
it  with  lime  and  decomposing  with  muriatic  acid. 

The  urine  of  cows  contains  1.3,  of  horses  .38  per  cent,  of  hippuric 
acid;  in  putrefied  urine  it  is  changed  to  benzoic  acid.  Boiled  with 
dilute  acids  or  alkalies,  it  splits  into  benzoic  acid,  C,H.O„  and  glyeocoll, 

Gfi/coooll,  glijcin,  or  amido-aeetic  acid,  CjHjNO,,  is  formed  by  the 
action  of  sulphuric  acid  or  potassa  upon  gelatine,  and  ie  found  in 
hippuric  and  the  nitrt^nated  biliary  acids.  It  occurs  in  colorless  hard 
crystals,  soluble  in  4.3  parts  cold  water  and  in  boiling  diluted  alcohol, 
has  a  faint  acid  reaction,  no  odor,  and  a  sweet  sacchanne  taste ;  heated 
with  a  concentrated  alkali,  it  assumes  a  bright  fire-red  color  and 
decomposes. 

Bile  is  separated  by  the  liver ;  it  is  a  liquid  containing  about  90  per 
oent.  water,  has  a  strongly  bitter  taste  and  a  yellowish  or  brownish- 
greeu  color,  and  a  neutral  or  faint  alkaline  reaction.  Its  consistence  is 
due  to  mucus,  its  coloring  matters  produce  iridescence  with  nitric  acid 
and  its  acids,  and  their  acid  derivatives  yield  a  purple  coloration  with 
sugar  and  sulphuric  acid.  We  owe  most  of  our  present  knowledge  of 
the  constituents  of  bile  to  the  researches  of  Prof.  Strecker. 

The  biliary  acids  are  best  prepared  by  precipitating  fresh  bile  with 
acetate  of  lead,  washing  the  precipitate  with  hot  alcohol,  and  decom- 
posing the  residue  by  sulphuretted  hydrogen ;  eWic  acid  k  thus 
obtained,  TaurocHolic  add  is  precipitated  by  subacetate  of  lead  from 
the  mother-liquor  filtered  from  the  above  precipitate  by  sugar  of  lead. 
Hj/ocholic  acid  is  with  less  trouble  obtained  by  separating  its  soda  salt 
with  table  salt,  purifying  by  alcohol,  and  decomposing  by  sulphuric 
acid. 

Impure  cholate  of  soda,  bitin  of  Berzelius,  has  been  proposed  as  a 
substitute  for  ox-gall  in  dopes  varying  from  6  to  15  grains  3  or  4  times 
daily.  It  is  easily  prepared  by  evaporating  fresh  oxgall  to  one-half, 
precipitating  slimy  and  coloring  matter  by  alcohol,  treating  the  filtrate 
with  animal  charcoal,  evaporatmg  and  washing  with  ether. 

The  acids  are  copulated  compounds,  and  split  on  treatment  with  boil- 
ing dilute  acids  or  alkalies  into  their  constituents  as  follo^vs: 

Ctolic  add,  C„H„0,+H^  =  Cholallc  acid  -|-  GlvcocoU. 

Hvocbolic  arid,     CaH„0,+H,0  =  Hvooliolaiic  acid  +  GIvcocoll. 
Tauroeholic  acid,  C,H4,SSO,+H,0  ='  Cholalic  add  -|-  Taurio. 

Tmirin  or  bilaaparafftn,  CjHjNSOj,  crystallizes  io  lar^  colorless 
prisms  of  a  cooling  ta^te;  soluble  in  16  parts  cold  water,  little  in  alco- 
nol ;  it  is  one  of  the  most  stable  compounds,  not  being  decomposed  by 
concentrated  sulphuric  and  nitric  acids. 

When  the  biliary  aei<ls  are  oxidized  by  nitric  acid,  one  of  the  pi-o- 
ducts  is  cho{e«tcric  acid,  CgHmOj,  which  is  likewise  obtained  by  the  same 
process  from 

OioUxUrin,  CjjH^jHjO,  whi('h  is  met  with  frequently  in  the  body  of 
the  higher  animals  and  man,  in  bile,  particularly  in  the  biliary  stones, 
in  the  nerves,  brain,  blood,  yelk,  pus,  and  other  morbid  excretions.  It 
forms  white  shining  scales,  is  inodorous  and  tasteless;  insoluble  In  water, 
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dilute  acids  and  alkali(«!,  but  soluble  in  alcohol,  etli«t,  and  solutions  of 
soap  and  the  bilinrj'  a<ids.  To  detect  it  when  present  in  small  propor- 
tions, and  particuUrly  when  associated  with  fats,  is  not  without  diffi- 
culty ;  in  tne  latter  case  the  formation  of  a  lead  soap  and  its  exhaustion 
by  ether  or  boiling  alcohol  are  advisable. 


8th  Group.    Acids  pertainiso  to  Colorisg  Matters. 

The  organic  coloring  matters  are  chemical  eorapoumla,  the  cliaracter 
of  which  IS  not  clearly  ascertained,  except  in  a  few  instances.  All  those 
substances  which  in  their  diy  state  or  in  solution  are  remarkable  for 
decided  coloration  may  be  called  coloring  principles;  sanguiuariua  and 
hydrastia  have  been  thus  classified ;  they  are,  however,  alkaloids,  and 
will  be  treated  of  in  tlieir  projter  place.  Of  the  coloring  matters  in 
the  following  lists,  many  of  those  placed  in  division  a  have  acid  prop- 
erties 80  decided  as  to  expel  carbonic  acid ;  the  acid  properties  of  others 
are  not  so  easily  recogni/si,  as  they  frequently  dissolve  in  acids  and 
alkalies  with  different  colors,  and  in  such  solutions  are  readily  aifected 
by  atmospheric  oxygen,  particularly  at  high  temperatures.  But  as  far 
as  the  latter  property  Ls  concerned,  they  are  not  the  only  acids  changed 
in  this  way;  the  whole  group  of  tannins  and  their  derivatives  are 
equally  unstable,  and  probably  even  more  so  than  nmny  coloring 
acids. 

Most  of  those  which  follow  are  precipitated  bv  acetate  or  subacetate 
of  lead,  aud  may  be  obtained  in  a  free  state  by  decomposiug  such  pre- 
cipitates, diffused  in  alcohol,  by  sulphuric  acid  or  Buli)huretted  hydrogen. 
Compounds  may  be  formed  with  alumina,  if  their  mixture  with  a  solu- 
tioQ  of  alum  is  precipitated  by  ammonia ;  such  colored  precipitates  are 
called  laheg. 

(a)  Acids  fi-om  Pkcmogamic  Plants. 

Oirthamie  acid,  C„H,/3„  earthamin.    In  CarthamuB  tincturius;   amorphous;  cannme 

red,  with  a  green  meiallic  lustre ;  Utile  soluble  in  water ;  soluble  in  alcohol. 
Ckrlluuxaiihic  octcj,  C],II|gO,^     Yellow  extract;  soluble  in  water;  brown  in  contact  irith 

Crocic  acid,  CJI^n,  polyrhroile.     In  eallron,  and  iti  tLe  fruit  of  Gaidenin  grandiflora; 

brilliantly  red;  by  HriO,  green,  by  II^O.  indizo-blue  (texts  for  gaffranj;  soluble  in 

water,  more  in  alkalies,  by  hot  diluted  acids  xplit  into  eroetlin,  C],H^O,|,  and  sugnr. 
jRotiltrie  add,  Ci,Hiof)„  raltlirin.     In  the  hairy  covering  of  the  fruit  of  Botllera  tinc- 

toria;  brilliant  yellow  crystals;  red  by  alkaliee. 
ChrysophantJ!  add,  CigH^O^     In  senna,  rhubarb,  etc ;   boracic  add  does  not  turn  it 

brovn.     (See  also  Bhamnin.) 
Xantltorhamnu:  eidd,  C-H„0|..     In  the  fruit  of  Rhamnua  tinctoria;  cryslalline;  readilv 

soluble  in  water  ana  hot  alcohol;  insoluble  in  ether;  br  boiling  with  dilute  a(j& 

yields  rlianuutin,  C— Hh^,i„  and  sugar.     (See  Qucreilrte  Acid.) 
Bhamito:canlhit  add,  C„H„OaJrangtdin.     In  the  root  and  bark  of  Rhamnus  frangula; 

lemon-yellow  crystalline  powder ;  insoluble  in  water  and  ether ;  soluble  in  160  paria 

hot  alcohol;  in  h,BO,  with  a  ruby,  in  alkaliea  with  a  purple  color. 

Loao  or  CAineas  green  u  the  Al^  compound  of  Bhunnue  chlorophonis  and  utilis. 
&p  green  is  prepared  from  the  unripe  oerries  of  Bhamnus  catharlica. 
Oentieic  add,  CsHuOip     In  gentian  root.     Yellow  needles;   not  bitter;  sotnble  in 

alcohol. 
Sanialie  add,  C„H,(Oi,  tatiialin.    In  red  eaunders,  Santalum  rubrum ;  microecopic  red 

crystals ;  nearly  insoluble  in  water ;  purple  by  alkalies. 
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Bvhtrvlltrie  aeid,  C^H«()„  In  mRtliter,  the  root  of  Rnbia  lindorum ;  vellow  prUmB; 
Boluble  in  hot  water,  alcohol,  imii  etlier ;  with  AI,(),  a  brijihl  reil  lalte ;  is  a  gluco- 
side;  yields  Aiiiarin,  lizarieaeid,  C^IIjO,.  Sublimed  in  orange-rolored  prinnis;  from 
eolutionH,  in  brownliih-yelloir  prisnis  with  411,0  j  vilh  alkalies  purple,  with  lime 
and  barrta  blue. 

Oiytiiarir  aeid,  C,H»0(+H^,  purpurin.  From  madder  by  ferroenlation  ;  red  or  orange 
needles ;  with  alkalle*  cheny-red,  with  lime  and  barvta  purple  precipitates. 

AnfkuiU  acid,  CVH,(Og.  In  anchusa,  alknnet  root.  I)eep  red;  insoluble  in  water; 
the  salts  purple  or  blue,  blenched  hv  lifcbt. 

Bratilic  add,  (^^uO,„  bnailin.  In  Brazil  nood.  YeUowiah-red  prisms ;  soluble  in 
alcohol,  ether,  and  water;  by  alkalies  purple. 

Birie  aeid  (?).  In  annalto  from  Bixa  orellana;  red,  resinoua ;  soluble  reddieh-vellow 
in  alkalies ;  indlgo-blue  in  H,S(),. 

Carolic  (?),  CkH^O,  Carotin,  C'oppet^red,  microscopic  crystals;  no  odor  or  taate;  in- 
soluble in  water  and  ether,  slightly  in  alcohol ;  soluble  in  fixed  and  essential  oils; 
blue  bv  H^O,  and  II,SO,. 

Qtxfreitric,  or  Ridinie  ueui,  C^MaO^  In  quercitron  bark,  Ruta  graveolcns,  Capparis, 
jf^sculus,  Fagopyrum,  and  Ilumulus;  cryBtalline,  chrome-yellow,  bitterish;  soluble 
in  alcohol  and  alkalies,  leie  in  water,  little  in  ether;  aa  found  in  the  difierent  plants, 
it  is  quercetin  nitli  various  proportions  of  the  carbohydrate.  CuHuO,i. 

Qtin-niin,  C„H,aOi,.  Crystalline  yellow;  by  Fe,Cl»  green;  protably  identic*)  with 
rhamnetin  and  the  following. 

ImI-'oIic  add,  C—H^O,  (?),  luieotin.  In  French  weld  from  Reseda  luteola.  Yellow 
needles  by  sublimation;  nearly  insoluble  in  water. 

Thujie  uad,  CtflaOiB  UiHJia.  In  Thuja  occidental  is ;  lemon-yellow,  astringent ;  solu- 
ble in  hot  water  aoA  alcohol ;  ^reen  by  FejCl, ;  it  splits  into  glucose  and  Ihvjtlin, 
I'uHitO,, ;  its  alcoholic  solution  I>y  Fe,Cl«  inky,  by  alkalies  green. 

SlnHi/oiitui  add,  C'„H_Ou,  Mongolia.  In  the  rind  of  Garcinia  Matigoetana,  golden- 
vcllow  scales;  tasteless;  insoluble  in  water,  soluble  in  alcohol,  ether,  and  alkalies; 
by  HSO,  oialic  acid. 

Ouit'boffic  acid,  CuIIflO,.  In  gamboge,  amorpliouH  yellow;  soluble  red  in  KHHO  and 
yellow  in  alcohol ;  precipitated  by  concentrated  solutions  of  alkaline  sails,  but  the 
precipitate  soluble  in  pure  water, 

Pipiaiie  aeid,  C\,H„0(.  In  pij>iuileo  root,  a  Mexican  cathartic;  readily  soluble  in 
absolute  alcohol  and  ether;  its  alkaline  salts  purple  and  easily  soluble  in  alcohol, 
ether,  and  water. 

Scopnric  add,  C„HgO]g,  lamarin.  In  Spartium  scoparium ;  light  yellow  crystals; 
tantelesB,  inodorous;  soluble  in  alcohol;  easily  in  alkalies  and  coneentraled  icids; 
by  CaCl,  dark-green ;  precipitates  by  PbO  salts. 

lUxiiTUhic  add,  C„H^„.  In  the  leaves  of  Ilex  aquifolium  ;  straw-yellow  needles; 
soluble  in  hot  water  and  alcohol,  insoluble  in  ether ;  with  PbO  yellow  lakes. 

Htmiato/ylie  add,  C„lI„Oi,  harnuitoiylia.  In  logwood,  from  HEcmatoiylon  Campechi- 
anum.  Yellow  prisms;  taste  of  liquorice;  little  soluble  in  water;  Sy  moisture  and 
alkalieo  converts  into  H<analein,  CnHigO^i ;  dark-green  metallic  lustre ;  with  bases 
red,  violet,  or  blue. 

Cumimic  acid  {7),  cureumin.  In  turmeric.  Curcuma  longa;  yellow  crvstals;  slightly 
soluble  in  water;  soluble  in  alcolwl  and  ether,  very  soluble  in  benzof;  does  not  sub- 
lime; b^naio  melt  at  165°  C;  aolutioiis  are  very  fluorescent;  brown  with  alkalies. 


(b)  Aada  from  CryjAogamie  PlaiiU. 

The  natural  chromogenic  acids  form  various  species  of  the  genera 
Lichen,  Nariolaria,  Lecanora,  Eosella,  Gyrophora,  etc.,  are  copulated 
(xtiupounds,  colorless,  or  but  Blightly  eoloml,  and  yield  by  boiling  with 
water,  alcohol,  or  alkalies,  orselfw  aeid,  CjHgO,  and  another  aeid  or 
neutral  compound  which  is  usually  likewise  copulated.  The  former  is, 
by  continuing  the  process,  converted  into  orchie,  CjHjOj,  which  by 
ammonia,  moisture,  and  oxygen  yields  the  coloring  matter  orcelne, 
CjHjNOj  (oreeic  acid),  which,  with  ammonia,  furnishes  a  deej>  red, 
with  alkalies  a  violet  or  purple  solution ;  this  is  the  coloring  pnnciple 
of  cudbear  and  arcAiV. 
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;  yields  C'l^jOg,  and  erythrii 

Alphaoraellic  acid,  ^.'sHbU,.     b'roni  a  viinety  uf  the'same. 

Beiaorsellic  acid,  C,H^O,.     From  another  varietj'. 

Evemic  acid,  C'ijHmOt-     From  Evemia  prunastn. 

Gyroplioric  acid.  (^HmOu.     From  Gyropltora  pustulala ;  mlermediata  product  un- 

Lifmm  is  obtained  from  lecanora  tartarica  and  some  other  lichens  by 
a  different  profess ;  its  coloring  principles  are  probably  derivatives  o( 
orcine,  or,  as  Kane  believes,  of  roccetlin.  The  following  have  been 
distinguished ;  all  are  amorphoiis  and  little  soluble  in  water,  and  yield 
lakes  of  blue  or  purole  color ;  the  formulas  are  those  of  Kane. 

Asaliimin,  CgHn^Os;  deep  brown-red,  soluble  in  alkalies  with  blue 
color. 

UpaniolUmin,  light  red,  insoluble  in  alcohol  and  ether,  soluble  in  al- 
kalies blue. 

ErythrofUmin,  Q^^^,  light  red,  easily  soluble  in  alcohol,  not  in 
ether.     The  hot  solution  deposits  it  in  soft  deep-red  granules. 

Erifthrolein,  Ct^H^fi^,  semiliquid ;  easily  soluble  in  alcohol  aad  ether 
with  dark-red  color,  in  ammonia  purple. 

(c)  Azothed  Vegetable  Coloring  Madera. 
There  are  but  2  of  this  division,  which  have  not  the  least  relation  to 
each  other ;  moreover,  one  is  a  complex  body  never  obtained  in  a  state 
of  purity. 

Indigngen,  C^ITjNO.     In  the  juice  of  varioua  plants  vielding  indiga 
Chlorophyll,  CtH^NO^.    The  green  coloring  matter  of  leaves  and  herbs. 

Indigogen,  or  Indigo  white,  is  contained  in  the  juice  of  plants  yield- 
ing indigo  in  a  state  of  combination  with  alkalies ;  owing  to  its  prone- 
ness  to  oxidation,  it  is  diffiailt  to  be  obttuned  in  a  state  of  parity-. 
During  the  process  of  fermentation  of  the  leaves,  it  is  oxidized  and 
converted  into  indigo  blue,  other  matters  being  separated  at  the  same 
time,  the  whole  constituting  commercial  indigo. 

The  coloring  principle  upon  which  the  value  of  indigo  depends  has 
been  namctl 

Indigotin,  CgHjNO ;  amorphous,  subliming  in  hexagonal  prisms,  deep 
blue  with  a  tin^  of  purple,  tastelei«  and  inodorous ;  insoluble  in  nearly 
all  solvents ;  yields  by  diy  distillation  anilina,  KHj,HCy,  and  empyreu- 
matic  oils. 

Indigo  has  been  used  in  epilepsy,  taken  internally ;  a  portion  is  found 
in  urine  which  deposits  occasiouallv  a  blue  pigment,  urocyanin,  which 
is  at  least  frequently  identical  with  indigotin.  The  blue  coloring  mat- 
ter of  some  milk  appears  to  be  sometimes  the  same  pigment,  and  may 
then  be  derived  from  pLints  containing  indigogen. 

If  indigo  is  exhausted  with  sulphuric  acid,  the  solution  treated  with 
concentrated  solution  of  acetate  of  wit-iAfium,  the  precipitate  washed 
with  the  same  solution  to  remove  K.SOj,  and  finally  with  alcohol  to 
extract  ICfc,  the  residue  is 

Indigomlphrde,  Sulphotxrrnhite  of  potfumium,  or  indlgocanmnc  in  a 
pure  state.     Schnack  calls  the  indigo-white  indican,  0|,HjjK^Oij;  it 
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splits  by  cold  acids  into  mdigo-bhie,  C,HjNO,  and  indigludn,  C,H[oO(. 
Through  various  influences  a  number  of  difFerent  coloring  matters  con- 
tained in  the  commercial  indigo  and  other  compounds  are  formed ; 
amoi^  tlie  latter  are  carbonic,  formic,  acetic,  and  propionic  acids. 

CMorophyU  occurs  in  the  green  parts  of  plants  in  the  form  of  glob- 
ules or  granules  composed  of  a  CTeen  membrane  and  aemi-liquid 
matter,  enveloping  a  starch  granule  (Bohm),  or  it  is  a  transpajent  color- 
less membrane,  containing  a  green  liquid  with  some  minute  granules. 
It  is  always  accompanied  by  protein  and  wa^  matters,  and  t-he  true 
coloring  principle  is  present  only  in  very  minute  quantity,  which  ren- 
ders its  separation  very  difficult.  Its  chemical  relations  are,  therefore, 
still  somewhat  uncertain. 

Fremy  supposes  ittoconsist  of  pAyflbaraniA/n  and  pAyHoeyaniii,  which, 
being  mixed  in  different  proportions,  furnish  the  difFerent  shades  of 
green  in  leaves ;  the  latter  is  wanting  in  the  yellow  autumnal  foliage. 

The  yellow  (xanthophyU)  and  red  (erythrophyH)  coloring  matters  of 
the  leaves  in  autumn  are  products  of  decomposition  of  the  chlorophyll ; 
Wittstein  and  Ferrein  suppose  both  to  be  weak  tannins.  (See  Citao 
and  Xanihotannic  Aeid^ 

Xantkein  and  et/anin  are  said  to  be  the  yellow  and  blue  principles 
furnishing  all  the  innumerable  shades  of  the  yellow,  blue,  green,  and 
red  colors,  which  we  admire  in  the  petals  of  flowers ;  they  are  then  in 
combination  with  one  another,  with  various  alkalies  and  acids.  It  has, 
however,  been  proved  that  the  flowers  of  Reseda  luteola,  Capp&ris 
spinoea,  and  Aesculus  hippocastanum  contain  quereitrin,  and  HIaeiwetz 
su^ests  that  other  than  yellow  colors  may  be  due  to  the  same  glucoeide 
or  some  derivative.     (See  Amer.  Jour.  Fkarm.,  1860,  p.  222.) 

(d)  Temary'Animal  Coloring  Maitera. 

Carmic  acid,  C,,HuOr  In  cochineal,  and nrobablT  in  tbeflowerBof  MonardB did^nta, 
and  identical  vriUi  rufiniaric  acid,  as  by  dry  distillation  oxyphenic  acid  is  obtained  j 
brownieh-purple,  friable,  freely  soluble  in  water  and  alcohol,  spsriogly  in  ether. 

Enxanthic  or  Purreeic  acid,  HC„H„HO,i.  In  purree,  an  East  Indian  pigment  from 
the  urine  of  camelsafier  thev  have  eaten  the  miitsof  Mangoatana  mangifera;  vel- 
low  shining  priania;  soluble  in  boiling  water,  more  in  hot  alcohol  and  ether;  inoaop- 
oua,  bit(«r  aweetiah  tasle ;  ^Is  yellow,  crystalline,  or  gelatinous. 

(e)  Azotued  AninuU  Coloring  Mattes. 

Hcmatin  or  Hieniatoein,  CHHuNg04Fe.  To  the  blood  of  all  vertebrate  aninuda; 
brownish-red;  inodoroiia  and  tastelesH;  insoluble  in  alinhol,  water,  and  ether,  ejoIq- 
ble  in  addulated  alcohol,  allcalies,  and  aqueous  solutions  of  the  salts  in  blood, 

Urerrthrin  or  DrohKmalin?  Tlie  coloring  matter  of  human  urine;  darli-red;  insoln- 
ble  in  water,  acids,  and  many  nails;  eoiuble  in  alcohol,  ether,  chlorofortn,  and  warm 

BilifuBcin,  CnHj-NjO^.  The  brown  coloring  matter  of  bile  and  biliary  concretiona: 
dark-brown  with  otive~green  tinge;  little  soluble  in  water,  more  in  alcohol  and 
alkalies. 

The  preparation  of  these  coloring  matters  is  connected  with  many 
difficulties,  and  we  h.ive  even  no  proof  that  they  can  be  separated  with- 
out decomposition ;  moreover  it  is  likely  that  as  soon  as  they  are  sepa- 
rated from  the  organism,  they  commence  to  iindei^  alterations  under 
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the  influence  of  air  and  light.  The  latter  two  of  the  above  s^'llabus 
are  believed  to  be  derivatives  from  the  coloring  matter  of  the  blood. 

Hcenudiit  occurs  naturally  t<^ther  with  globulin  as  hfemato-globu- 
lin,  and  the  detection  of  blood  in  physiol<^cal  and  forensic  analysis  is 
based  partly  on  the  presence  of  the  latter,  partly  on  the  separation  of 
the  former,  or  one  of  its  modifications,  or  the  recognition  of  the  iron. 
It  has  been  proposed  as  a  new  remedy  by  Prof.  Faboum,  of  Lyons, 
supposed  to  assist  the  formation  of  blood-corpuscles,  and  to  contain  10 
per  cent,  of  iron.  Prepared  by  thickening  the  blood  with  an  inactive 
salt,  Bubjecting  the  resulting  magma  to  pressure,  extracting  the  press- 
cake  with  alccJiol  containing  2  or  3  per  cent,  of  an  acid.  On  neutral- 
izing this  the  luematosin  separates  in  reddish  flocks,  which  are  to  be 
washed  Buccessively  with  water,  alcohol,  and  ether,  and  on  drying  may 
be  taken  in  powder  or  pill. 

Hcemoioidine  occurs  in  stagnant  blood,  in  the  form  of  red  or  yellowish- 
red  crystals,  or  is  amorphous,  and  is  insoluble  in  water,  alcohol,  ether, 
alkalies,  and  acids. 

HcBmin  may  be  prepared  from  a  minute  quantity  of  old  or  fresh  blood, 
by  dissolving  it  in  glacial  acetic  acid,  boiling  it  for  a  moment,  and  evap- 
orating a  few  drops  upon  glass.  It  forms  red  or  brown  ciystals,  and  is 
insoluble  in  water,  alcohol,  ether,  and  chloroform,  but  soluble  in  potassa 
The  formation  of  these  microscopic  crystals  forms  now  one  of  the  prin- 
cipal tests  for  recognizing  blood. 

Heller  rec^^izes  blood  in  urine  by  boiling  it,  when  the  coagulated 
albumen  will  contmn  all  the  hfematin.  If  to  the  boiling  urine  some 
potassa  is  added,  the  albumen  is  dissolved,  a  bottlt>-green  color  is  pro- 
duced, and  the  earthy  pho^hates  settle  with  a  brownish  or  blood-red 
color,  showing  a  dichroism  in  green. 

Pathological  liquids  are  mixed  with  some  normal  urine,  and  blood 
spots  are  pre\'iously  dissolved  in  ivater,  in  alcohol  acidulated  ivith 
HjSO,,  or  in  a  solution  of  sulphate  of  sodium,  when  they  are  treated 
as  before. 

Blood,  if  corpuscles  cannot  be  recognized,  sho\vs  its  presence  by  the 
odor  of  burning  feathers  when  heated  to  near  redness,  and  by  the  pro- 
duction of  Prussian  blue  when  heated  with  some  sodium,  and  precipi- 
tating the  solution  by  a  salt  of  FcjOj-i-FeO.  (See  papers  on  the  subject 
m  Am^.  Joum.  Pharm..,  1857,  p.  30;  1861,  p.  439;  1862,  p.  331 ; 
and  Amer.  Brugg.  Oreular,  1860,  p.  260.) 

The  brown  and  yellow  biliary  coloring  matters  are  recwiiized  in  the 
alcoholic  alkaline  solution,  which  turns  green  on  the  addition  of  HCl, 
and  blue  by  the  addition  guttatim  of  H^0,.  The  most  reliable  te^  is 
the  change  of  color  which  is  produced  by  HNO,  containing  HNOj;  the 
color  passes  then  through  green,  blue,  violet,  red  into  yellow. 
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CHAPTER   VIII. 

ON  THE  ORGANIC  ALKALIES  OB,  ALKALOIDS. 

THE  whole  science  of  organic  chemistry  ia  comparatively  uew,  the 
discovery  of  the  existence  of  the  v^table  alkalies,  the  most 
important  cl^  of  oi^anic  principles,  dating  back  only  to  1817,  when 
Sertumer,  a  German  apothecaiy,  announced  the  existence  of  morphia. 

The  study  of  all  classes  of  organic  bodies  has  since  pn^reased  rapidly, 
many  discoveries  have  been  announced,  vrhich  have  be^  subjected  to 
revision  and  been  superseded  by  others,  and  this  process  is  still  going 
on ;  all  that  the  pharmacologists  can  expect  to  do  is  to  present  the  actufu 
slate  of  knowledge  upon  the  several  subjects  under  examination,  awaiting 
the  prc^;rese  of  analytical  and  f^nthetical  investigation  to  confirm  existing 
views,  or  to  present  others  more  in  accordance  with  the  requirements  of 
exact  science. 

In  the  present  uncertain  state  of  chemical  knowledge  in  regard  to  the 
alkaloids,  we  shall  follow  the  classification  indicated  by  nature  in  her 
morphological  developments,  and  arrange  the  natund  alkaloids  as  the 
other  classes  of  oifjanic  chemical  principles  upon  a  botanical  basis ;  those 
of  animal  origin  and  those  produced  by  artificial  processes  being  grouped 
separately. 

The  alkaloids,  as  a  claea,  are  the  meet  powerftil  of  oi^anic  principles, 
displaying  their  effects  especially  on  the  nervous  system,  which  they  so 
forcibly  impress  as  to  constitute  many  of  them  virulent  poisons;  a  ievf, 
however,  seem  nearly  destitute  of  active  properties.  They  all  contain 
nitrc^n,  and,  by  destructive  distillation,  or,  by  heating  with  alkalies, 
evolve  ammonia;  most  of  them  evince  their  alkalinity  by  restoring  the 
blue  color  to  reddened  litmus,  and  though  not  always  crystalline,  or  even 
solid,  they  combine  with  acids  to  form  definite  salts  whidi  are  crystalline ; 
they  also,  hke  the  alkalies  proper,  form  double  salts  with  bichloride  of 
platinum. 

Most  of  the  alkaloids  are  sparingly  soluble  in  water,  but  dissolve 
freely  in  alcohol,  especially  with  heat ;  some  dissolve  in  ether,  fixed  and 
essential  oils,  and  almost  all  in  benzine,  bisulphuret  of  carbon,  amylic 
alcohol,  and  chloroform,  which  may  be  used  for  their  extraction.  They 
are  nearly  all  precipitated  from  solution,  whether  alone  or  combined  as 
salts,  by  tannic  acid,  which  is  hence,  when  taken  immediately,  one  of 
the  l>est  chemical  antidotes  for  them,  with  the  exception  of  those  soluble 
in  water ;  they  are  mostly  precipitated  by  alkalies,  in  an  excess  of  which 
many  are  redissolved. 

The  vegetable  alkalies  do  not  exist  free  in  plants,  but  are  generally 
combined  with  peculiar  vegetable  acids.  Certain  natural  families  of 
plants  are  distinguished  by  containing  the  same  or  similar  alkaloids  in 
their  several  species,  while  in  other  instances  the  same  plant  contains  2 
or  more  different  alkaloids.    Opium  contains  17,  St.  Ignatius's  bean  and 
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nux  vomica  3,  sabadilla  and  veratrum  3,  while  the  differeut  species  of 
cinchona  are  known  to  contain  at  least  4, 

It  is  believed  that  every  reaily  poisonous  plant  contains  an  alkaloid 
or  neutral  characteristic  principle.  It  is  remarkable  that  the  develop- 
ment of  the  active  principle  is  frequently  only  in  one  organ  of  the  plant, 
and  only  at  a  certain  period  of  its  growth. 

There  is  no  convenient  and  seientilic  classification  of  the  organic 
alkalies,  and  their  composition,  wliich  is  known,  at  least  empirically, 
aSfonls  no  clue  to  their  properties  and  relations ;  indeed,  their  separation 
from  some  of  the  class  of  peculiar  neutral  principles,  though  sanctioned 
by  a  well-known  chemical  distinction,  seems  forced  and  unnatural  when 
we  compare  their  physical  and  therapeutic  properties,  and  is  constantly 
overlooked  by  writers. 

Considering  the  recent  discovery  of  most  of  this  class,  it  might  be 
expected  that  a  uniform  system  of  nomenclature  would  obtain  in  regard 
to  them.  This,  however,  is  only  measurably  the  case ;  they  are  most 
usually  named  from  the  generic  title  of  the  plants  from  which  first 
derived,  or  from  some  dktinguishing  property ;  but  by  many  they  are 
indiscriminately  terminated  by  in  or  ia.  This  practice  is  contraiy  to 
the  rule  adopted  by  tlie  U.  S.  Pharniacopceia,  appropriating  to  the  neu- 
tral principles  the  former,  and  to  the  organic  alkalies  the  termination 
ine.  Even  the  officinal  alkaloids  are  constantly  misnamed  from  a  disre- 
gard to  this  rule.  In  converting  the  foreign  names  into  our  own  Latin- 
ized form,  some  discrepancies  arise,  as  axK>nitine  and  aconitia,  applied 
to  the  same  substance. 

The  symbols  used  in  some  works  to  designate  this  class  of  principles 
are  omitted  in  this  as  interfering  with  the  convenience  of  its  mechanical 
execution.  In  these  symbols  tne  first  letters  of  the  respective  names 
are  surmounted  by  a  -f-  sign,  to  designate  the  oi^anic  alkali,  as  in  the 
case  of  acids  the  —  sign  is  employed.  A  sufiicicnt  advantage  does  not 
seem  to  be  secured  by  the  use  of  this  abbreviated  method  to  compensate 
for  its  increased  complexity  and  the  liability  to  mistakes  on  the  part  of 
the  student. 

The  mode  of  preparation  of  the  organic  alkalies  varies  with  their 
habitudes,  and  particularly  according  to  their  solubility  and  that  of  their 
native  combinations.  \V'hen  the  native  salt  is  soluble  in  water,  as 
mcconate  of  morphia,  and  the  organic  alkali  is  itself  insohible,  there  is 
no  difficulty  in  its  extraction;  the  simple  addition  of  a  strong  alkali  to 
the  infusion  of  the  vegetable  substance  neutralizes  the  oi^nic  acid  with 
which  the  alkaloid  was  associated,  and  it  is  thrown  down  in  a  more  or 
less  pure  form.  It  more  frequently  hap])ens  that  the  nati\'e  alkaloid 
salt  is  not  so  freely  soluble  in  water,  and  tlien  a  diluted  acid  is  employed 
for  its  extraction ;  so  that  its  salt  with  an  inoi^nic  acid  is  obtained,  and, 
this  being  decomposed  by  an  alkali,  yields  the  pure  precipitated  alkaloid. 
In  a  lai^e  number  of  casea,  however,  these  simple  methods  of  extraction 
are  quite  useless,  and  complex  processes  are  necessarily  resorted  to. 
Some  of  these  are  founde<l  upon  the  alkaloid  being  separated  from  its 
associated  principles  bysubacetate  of  lead.  Some  processes  direct  ether, 
benzine,  or  chloroform  as  the  solvent,  which  separates  the  alkaloids  from 
the  other  proximate  principle*  present,  and  de[Kisits  them  upou  evaporar 
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tion.  The  volatile  alkaloids  are,  of  course,  prepared  by  appropriate 
modifi<»tiong  of  the  prowss  of  distillation. 

The  u^  of  animal  charcoal  for  its  powerful  absorbent  properties,  and 
the  subsequent  extraction  of  the  alkaloid  by  appropriate  solvente,  is  a 
process  sometimes  resorted  to  ^vith  success. 

It  is  not  intended  to  go  into  detail  on  these  processes  except  in  a 
few  cases,  as  many  of  the  alkaloids  are  seldom  called  for,  and  those 
in  use  are  prepared  almost  exclusively  on  a  large  scale  by  chemical 
manufaeturera. 

Ckemieal  Hiaiory. — The  study  of  the  native  organic  alkalies  has  not 
as  yet  revealed  their  actual  composition,  the  empirical  formulas  only 
being  ascertained  by  our  present  means  of  analysis.  From  their  behavior 
to  tests  we  know  that  they  have  a  certain  relation  to  ammonia,  and  it  is 
by  the  study  of  the  artificial  alkaloids  that  we  are  able  to  form  an  idea 
of  the  real  chemical  nature  of  the  whole  class. 

By  the  destructive  distillation  of  many  nitrwenated  substances,  com- 
pounds are  obtained  containing  nitrogen,  and  having  the  behavior  of 
alkaloids ;  they  are  closely  allied  to  ammonia.  This  base,  thoi^h  gen- 
erally classed  among  the.inoi^nic  compounds,  is,  in  fact,  merely  the  last 
stage  of  decomposition  of  oi^nic  nitrogenated  bodies,  containing  ouly 
two  elements,  nitrogen  and  hydrogen.  Like  it,  the  compounds  referred 
to  have  strong  alkaline  properties,  in  some  instances  even  stronger  than 
ammonia,  and,  as  already  stated,  like  the  strong  inorganic  alkalies,  readily 
form  crj'stallizable  double  salts  with  bichloride  of  platinum. 

The  organic  alkalies,  chiefly  on  account  of  their  strong  affinitj'  for 
acids,  and  of  their  proper^  of  evolving  ammonia  when  heated  with 
caustic  potassa,  have  long  been  viewed  by  some  chemists,  especially 
Berzelius,  as  compounds  of  ammonia  with  other  complex  bodies ;  since 
the  discoveiy  of  the  artificial  alkaloids,  and  the  investigations  into  their 
constitution,  this  view  has  been  somewhat  modified  so  as  to  consider 
them  as  ammonia,  in  the  composition  of  which  one  or  more  equivalents 
of  hydrogen  have  been  substituted  by  a  radical ;  and  since  this  view  of 
their  composition  has  gained  ground,  the  number  of  the  artificial  alka- 
loids has  been  largely  mcreased,  and  the  probability  has  been  shown  of 
its  further  increasing  to  a  surprising  extent. 

Among  the  inoi^anic  compounds,  even  some  metals  are  capable  of 
replacing  one  or  more  equivalents  of  hydrogen  in  ammonia  to  form 
bases,  as  in  the  well-known  instances  of  cuprum  ammoniatum  and 
hydrargyrum  ammoniatum  of  the  PharmacopoiUt ;  it  now  remains  to 
be  shown  how  the  elements  are  grouped  in  compounds  of  this  nature, 
and  which  of  the  atomic  elements  or  groups  may  be  substituted  for  the 
hydn^en  in  ammonia  to  form  alkaloids. 

Such  substituting  compounds  we  find  among  the  carbo-hydn^ens,  such 
as  methyle  CH„  eQiyle  C,H„  propyle  CjH,,  butyle  C.H„  amyle  CsH,^ 
capryle  C,Hj,,  phenyle  (benzid)  C'jHj ;  oxygenated  radicals  like  beuzm'le 
CjHjO,  cumyle  C,oHiiO,  etc ;  the  elements  forming  hydracids,  bromine, 
iodine,  chlorine,  cvaac^n  ;  nitric  peroxide  XOj,  and  a  great  varietj-  of 
other  elements  and  groups. 

The  newly-formed  comiK>unds  have  an  alkaline  character  as  long  as 
th^  correspond  in  composition  witli  ammonia.     As  a  general  rule,  the 
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compounds  with  the  radicals  of  the  hydracids  have  a  weaker  basic 
character,  which  becoous  less  decided  as  the  number  of  equivalents  of 
these  radicals  is  increased  in  the  alkaloid ;  with  3  equivalents  of  an  ele- 
ment of  the  hydracid  group,  all  alkalinity  is  lost ;  such  compounds, 
however,  do  not  correspond  with  ammonia  or  the  oxide  of  ammonium 
in  compositioD.  The  artificial  alkaloids,  after  combining  with  acids,  oor- 
respond  closely  in  composition  with  the  ammonia  salts. 

Series  of  Alkaloids  cotiiaining  Phenyle,  CjHj,  iUuatrating  the  Joregovng, 

Phenylamina  (anilina) C^,N. 

Methylanilina CjHiN. 

Ethylanilina CsHjiN. 

Diethylanilina C,^uN- 

Methyl-ethylanilina C,JI„N.* 

Chloranilina C,H.CliLN. 

Bichloranilina C,H,Cl,HjN. 

Trichloranilina (y£,CI,H,N. 

Bromaniliiia C.H.BrH.N. 

lodinanilina CHJELN. 


Cyananilina C.H.Cyll.N.t 

'^        ■•■ .    C,H,NO^,N. 


NitraniliDa 


But  it  is  not  only  the  hydrogen  of  NHj  which  can  be  replaced  by 
elements  or  compounds ;  even  the  nitrceen  may  thus  be  substituted  by 
elements,  the  cliemical  compounds  of  which  show  a  close  analogy  to  the 
corresponding  compounds  of  N.  Phosphorus,  arsenic,  and  antimony 
form  with  3H  hydrurets,  ana]<^us  in  composition  to  NHj,  but  without 
basic  character.  When  the  hydr<^en  is  replaced  by  any  of  the  alcohol 
radicals  methyle,  ethyle,  etc.,  the  compounds,  like  P(CjHj)j,  are  weak 
bases,  and  combined  widi  1  or  2,0  have  a  stronger  basic  character  j  the 
corresponding  nitrt^en  compounds  NH,0  are  still  unknown.  Strong 
basic  prwerties  are  met  with  in  the  compounds  anal<^us  to  XH,0,  in 
whifih  4H  are  replaced  by  alcohol  radicals ;  the  oxide  of  stibmethylium, 
Sb(CH,)jO,  for  instance,  is  extremely  caustic,  decomposes  the  salts  of 
ammonia  and  metallic  oxides  like  potassa ;  its  salts  are  bitter,  not  poi- 
sonous, and  isomorphous  with  the  potassium  salts. 

The  chemical  behavior  of  all  the  organic  bases  is  closely  allied  to 
ammonia ;  if  we  omit  tannic  acid,  which  ia  not  precipitated  by  NEL, 
but  yields  precipitates  insoluble  in  water,  not  only  with  the  v^etable 
alkalies,  but  also  with  most  neutral  principles  (see  Chapter  IX.),  there 
are  jarticularly  5  reactions  characteristic  of  this  class  :■ — 

1.  The  residue  of  the  treatment  of  uric  acid  with  nitric  acid  is  of  a 
reddish  color,  and  dissolves  in  ammonia  with  a  beautiful  purple,  forming 
murexid.  Precisely  similar  is  the  behavior  of  the  organic  alkaloids, 
though,  from  their  different  composition,  this  color  is  somewhat  altered; 
nicotia  produces  the  purest  purple,  aniUna  a  more  violet  color  (Sehwar- 
zenber^. 

2.  Tiieir  behavior  to  Sonnenschein's  test  is  alike.  Whether  free  or 
combined  with  an  acid,  all  alkaloids  of  the  combination  o£  ammonia 

■  Similar  combln&Uoiu  are  formed  with  omyle.  butrle,  and  other  carbo-hydrogeDi. 
f  Chlorine,  brDmine,  iodine,  elc,,  in  the  proportion  of  2  atoms,  ar«  ten  liwlc,  «nd  where 
3  BtODU  enter  into  ths  c«mpouiid,  it  oeMM  U>  have  baaia  properttM. 
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are  precipitated  by  phoapho-molubtlic  acitl  with  various  shades  of  yellow, 
some  pulverulent  some  floeculent,  some  voluminous.     The  following 
exhibits  hb  results : — 
The  precipitate  is : — 

lAght-yHlow  and  jioeculmt  with  morphine,  veratrine,  jervine,  acoiiitine, 
emetine,  ntropme,  daturine,  ethylamine,  diethylamine,  triethyl amine, 
methylamine,  dimethylamine,  tri  methyl  amine,  and  aniline. 

jAgkl-yeUoin  and  voluminoui  with  caffeine,  theobromine,  Conine,  nicotine. 

Light-yeUow  and  pulvmiient  with  niercuramine. 

YdlowUh-wkite  ami  Jtocculmi  with  quinine  and  cinchonine. 

YcUowith-whUe  and  ivluniinous  with  strj'chnine. 

Bmwniih-ydtow  antlfloceutent  with  narcotine  and  pipeline. 

Brovmith-yeUow  and  voluminoui  with  codeine. 

Oehre-ydloiB  andfioccniltnl  with  brucine. 

Dirty-yellow  and  fioceuleiU  with  berberine. 

Orange-yelloiv  andflocmdnd  with  colchicine. 

Sulphur-yellow  andJIocculerU  with  sinamine. 

LfDion-yellow  andflocnilent  with  quinoline. 

Lennm-yeUtno  and  pulverulerU  with  solanine. 

3.  Another  very  important  test  for  the  discoveiy  of  the  alkaloids  is 
Soheibler's  phospko-tungstate  of  sodium. 

The  reagent  is  prepared  by  adding  phosphoric  acid  to  tungstate  of 
sodium,  ana  has  been,  as  far  as  experimente  performed  on  dogs  are  reli- 
able, recommended  as  an  antidote  to  poisonous  alkaloids,  with  iihich  an 
insoluble  compound  is  formed,  that  cannot  be  assimilated. 

These  precipitates  are  all  insoluble  or  nearly  so  in  water,  alcohol, 
ether,  ana  in  diluted  mineral  acids,  with  the  exception  of  phosphoric. 
Concentrated  nitric,  acetic,  tartaric,  citric,  and  oxalic  acids  dissolve  them 
on  boiling,  separating  them  again  on  cooling ;  citric  acid,  however,  easily 
reduces  the  pnospho-molybdic  acid.  Caustic  alkalies,  their  carbonates, 
borates,  phosphates,  tartrates,  and  acetates,  dissolve  tlie  precipitates, 
some  separatmg  again  the  organic  alkali.  The  oxides  of  the  eartliy 
metals,  silver  and  lead,  and  their  carbonates  gradually  decompose  them, 
liberating  the  base.  .00007  gramme  of  stn'chuia  in  one  cubic  centi- 
metre of  solution  is  very  plainly  precipitated.  A  solution  containing 
only  jTio'oDn  P"**  "^^  strjchnia  is  rendered  opalescent. 

Asparagin,  sinapolin,  urea,  hydrocj-anic,  hippuric,  uric,  and  similar 
acids,  and  nitrogenous  bodies,  digitalin,  meconin,  aiid  similar  organic 
neutral  principles  are  not  precipitated. 

4.  Similar  in  its  behavior  to  the  alkaloids  is  Schultze's  test-liquid, 
which  is  prepared  by  adding  pentachloride  of  antimony  to  phosphoric 
acid ;  the  precipitates  are  usually  white  and  flocculent,  and  insoluble  in 
diluted  acids. 

5.  The  fifth  general  test  for  alkaloids  is  that  of  Prof.  F.  F.  JIayer, 
who  uses  iodo-hyilrai-gyraie  of  potassutm,  or  rather  a  solution  of  corro- 
sive sublimate  in  iodide  of  potassium.  It  precipitates  ammonia  only  in 
the  presence  of  free  alkali,  but  the  vegetm>le  alkalies  arc  precipitated 
from  nentral  alkaline  and  acid  solutions,  and  the  precipitates  are  solu- 
ble in  alcohol.  In  recommending  this  test  for  the  quantitative  deter- 
mination of  alkaloids  in  pharmaceutical  preparations,  Prof,  Mayer 
observes  that  aconitine  and  berberine  retiuire,  for  complete  precipitation, 
1  equivalent;  atropine,  strjchnine,  brucine,  narcotine,  and  veratrine,  2 ; 
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morphine  and  conine,  3 ;  nicotine,  4  j  and  the  cinchona  alkaloids,  6  equiv- 
alents of  mercury.     (See  Proc.  Amer.  Pkami.  Assoc.,  1862,  p.  238.) 

For  chemico-J^al  analysee,  Sonnenschein  proposes  the  fdllowing 
easy  way  of  detecting  the  alkaloids.  The  substances  are  treated  wim 
water  strongly  acidulated  with  muriatic  acid  several  times  until  ex- 
haa'ited,  evaporated  at  about  90°  F.  to  a  thin  syrupy  consistence,  diluted 
nith  water,  afler  standing,  filtered ;  precipitated  by  phoBpho-molybdic 
acid  in  excess,  the  precipitate  washed  with  water  on  a  filter,  acidulated 
with  nitric  and  phospho-raolybdic  add,  mixed  with  hydrate  of  baryta 
to  alkaline  reaction,  and  heated  in  a  flask  with  a  tube  attached  to  collect 
ammonia  and  other  volatile  bases  in  muriatic  acid.  The  residue  is 
treated  with  carbonic  acid,  evaporated,  exhausted  with  alcohol  and 
e\-aporated ;  if  necessaiy,  recrystallized  to  purify  the  bases. 

The  phospho-raolybdic  acid  is  prepared  by  precipitating  molybdate 
of  ammonia  with  phosphate  of  sodium,  the  yellow  precipitate  is  well 
washed  with  water,  suspended  in  water,  and  dissolved  by  carbonate  of 
sodium,  evaporated  and  heated  to  expel  ammonia ;  if  reduction  should 
take  plfux,  it  is  moistened  with  HTsO,,  and  ^ain  heated  to  redness; 
tlie  mass  is  then  dissolved  in  warm  water  and  mixed  with  HNOj  to 
strong  acid  reaction,  and  diluted  to  10  times  the  weight  of  the  dry  salt; 
after  filtering  it  has  a  golden-yellow  color ;  it  must  be  preserved  ag^ost 
anunoniacal  v'apors. 

Besides  the  method  by  phoepho-molybdic  add  as  above,  the  follow- 
ing older  method  of  testing  for  the  alkaloids,  first  proposed  by  Stas, 
has  been  more  frequently  tried  and  found  successful : 

The  substance  is  mixed  with  twice  its  weight  of  pure  strong  alcohol 
and  a  little  tartaric  or  oxalic  add,  and  heated  to  160°  to  165°  F.,  after 
cooling,  filtered,  washed  witli  strong  alcohol,  and  the  liquors  evaporated 
below  Qo°  over  sulphuric  add  or  in  a  current  of  air;  the  remainii^ 
aqueous  liquid  is  passed  through  a  wetted  filter  to  separate  fats,  and 
again  evaporated  to  near  dryness;  the  product  is  exhausted  with  cold 
96°  per  ceut.  alcohol,  evaporated,  dissolved  in  ven-  little  water,  bicarb, 
sodium  or  pota.ssiuni  added  until  carbonic  acid  ceases  to  be  evolved,  and 
t^tated  with  4  or  6  times  its  measure  of  rectified  ether  free  from  oil  of 
wine.  The  residue,  after  evaporation  of  some  of  the  ethereal  solution, 
shows  the  presence  of  either  a  liquid  or  solid  alkaloid.  If  the  former, 
the  ether  is  shaken  with  a  little  of  a  strong  solution  of  caustic  soda  or 
potassa,  decanted,  the  residue  washed  with  ether,  the  liquids  mixed  with 
a  Httle  diluted  HjSO^.  This  ether  then  contains  the  animal  substances, 
the  water,  the  salts  of  nicotine,  conine,  and  ammonia ;  sulphate  of  conine 
is  slightly  soluble  in  ether.  The  aqueous  solution  is  decomposed  by 
potassa  and  agitated  with  ether,  the  ether  evaporated  spontaneously ;  t» 
get  rid  of  all  traces  of  ammonia,  the  residue  is  placed  for  a  moment  in 
vacuo  over  H,SO^.  Conine  and  nicotine  may  be  easily  distinguished  by 
their  odor ;  conine  is  insoluble,  nicotine  soluble  in  water.  In  water  mixed 
with  conine,  a  few  drops  of  chlorine  water  produce  a  white  predpitate. 

If  the  alkaloid  be  solid,  the  ethereal  solution  is  treated  with  soda  or 
potassa,  decanted,  washed  with  much  ether,  evaporated,  dissolved  in  a  little 
alcohol,  evaporated,  dissolved  in  a  water  acidulated  with  H,SOj,  evap- 
orated iu  vacno  or  over  sulphuric  add,  treated  with  pure  carbonate  of 
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potassium,  then  with  absolute  alcohol,  which,  on  e\'aporation,  yields  the 
alkaloid  crystallized.  If,  after  the  decomposition  by  an  alhali,  the  addi- 
tion of  ether  is  delayed,  morphine,  which  immediately  after  precipitation 
is  more  soluble,  becomes  crt'stalline,  and  ether  then  takes  up  but  traces 
of  it ;  alcoholic  ether,  however,  takes  up  lai^  quantities  of  morphine. 
Otto  therefore  advises  to  add  more  soda  to  the  washed  (with  ether)  solu- 
tion to  prevent  crystallization  of  morphine,  then  add  muriate  of  ammo- 
nia, when,  on  evaporation,  all  morphme  will  crystallize  out. 

The  volatile  alkaloids,  besides  being  obtained  by  means  of  ether,  are 
obtained  by  distilling  the  aqueous  acid  solution  with  soda. 

Uslar  and  J.  Erdmanii  oBtain  the  alkaloids  in  a  nearly  pure  state,  by 
decomposing  the  acid  infusion  with  an  alkali  and  shaking  M'ith  amylic 
alcohol,  from  which  the  base  is  extracted  by  agitating  it  with  much 
■water  acidulated  with  muriatic  acid.  This  methM  is  recoomiended  for 
obtaining  these  bodies  for  forensic  purpttses  or  from  the  plants  contain- 
ing them,     (See  ArfLer.  Jour.  Pharm,,  1862,  p.  3S4.) 

Meconic  Add. — For  the  detection  of  opium,  it  is  not  neoessar)'  to 
isolate  the  or^nic  alkalies,  since'the  reaction  of  meconic  acid  with  ses- 
quichloride  of  iron  is  unmistakable  evidence  of  its  presence.  The  sub- 
stance is  treated  with  alcohol  and  a  few  drops  of  muriatic  acid,  evap- 
orated, dissolved  in  water,  filtered,  boiled  vnth  excess  of  magnesia, 
filtered,  acidulated  with  muriatic  acid,  and  a  solution  of  sesquicOoride 
of  iron  added ;  a  deep  brown-red  coloration  which  is  not  affected  by 
terchloride  of  gold  indicates  the  presence  of  meconic  acid. 


1.  Syllabus  of  Natural  Quatemary  Alkaloida, 


Ramtnevlijera. 

A».«.N.p.u^      {^S:i!lS5&,tr.«.p. 

Delphinium  sUtphlsagriB.    SiaphiBa^ria,  U.  S.  P. 
""''■'  " '  Delphimuin. 


Hydrastis  Canadeiwa. 
HelleboruE  niger. 
Coptis  trifolift. 
CopttB  Teeta. 
XanthoTrhiza  apii  folia. 


rHTdra«.__. 
t  Golden  seal.  tr.S.  P. 
HellebomB. 


Xanthonhiza  (Yellow  root). ) 


Meniipermaricit. 

jpareira,  V.  S.  P. 


Delphinine,  C„H„NO». 

(HySraatine.        ? " 
1  Berbetine,  C,„H„NO,. 
Helleborine.       1 

fBerberine,Cyi„N04. 


CbondodendroD  tomeoto- 

Anamirta  cooculus.  Cocciiloa  Indicua. 

Cocculne  palmatus.  Calumba,  U.  &  P. 

Coecinium  feneatTatum.        C«liunbo  wood. 
MeDupennum  Canadeiwe.  Yellow  paiilla. 

Antmaeae. 
Codocline  polycarpe.  > 

Serberidactie. 
Berfaeris  yulgaria.  Barberry  root. 

Jefiersonia  dlphylla.  Twinleaf. 

Podophyllum  peltatum.      Podophyllum,  V.  S.  P. 


<  Ciaaampdine.    Identical  with 
I      Berber!  ne. 
Meniepermine,  C^^^'Sfif 

[fierberine,  Ca^H„NO,. 


I  Berberine. 
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1.  ^Uabua  of  Natural  Quatemari/  AlkaMda — (Continued). 

Morphine,  Ci,H„S(l,H,0. 

NarcDtine,  C„H_N<>,. 
Codeine,  C«H„SO,HA 
Thebaine    (psra  morphine), 

C,,H,,NtV 
Narceine,  C-HaNtV 
Pseud  oraorphine  (Plior- 


Papaver  Bomoiferum.         Opium,  U.  S.  P- 


Sanguinaria  Canadends.      Sangninaria,  V.  S.  P. 

Chelidonium  m^jus.  Celandine. 

Qlaucium  lute-jm.  Horn  poppf.   (The  herb.) 


Coiydiilia    fabacea,  bul- 1 

boHs,     tuberosa,  and  \  Turkej  corn 

formoea.  J 

Famoria  officinalis,  Fumatory. 

Vioiaeta. 

Viola  odorala.  Viola. 

Anchieta  aalutariB.  


Theobroma  cacao.  Chocolate  nut. 

TonMlravnaeKK. 
Camellia  Thea.  ChineBe  lea. 


Paullinia  sorbilis. 


saDKiiinarine. 
Cbelidonine,  C„H|,NjO,. 
Glaucine.  ? 

Gaucine.  ? 


Corydaline,  CmH^NCV 
Fumsrine,  ? 


Theobromine,  C,HgN«Or 


Theine,  identical  with  caf- 
feine. (See  Aqaifo^aaa 
and  OtttcAonncttB. 


Guarana. 


Pilocarpus.  Pilocarpus  pennatifoliua. 

Peganum  harmala.  Harmel  rue. 

AqmfciiaeaB. 
Ilex  Paraguajenaia.  Paragnaj  lea. 

LegaminiMe. 
Geoflroj'a  Jamiicenaia.        Jamaica  cabhage-tree  bark. 
Geoffinya  Surinamenus.      Surinam  cabbage-tre«  bark. 
Baptisia  tinctoria.  Wild  indigo. 

PhjBoatigma  venenoanm.    Physostigma,  V.  S.  P. 


Pilocarpine,  C„HmN,0^ 
/  Harmaline,  CqH,,K^. 
\  Harmine,  CuH,^,0. 

Berberine,  C|HmNO(, 

Caffeine.     (See  C&ieAonooME.) 


PhfBoatigmine,  CuH„S,0, 
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1.  Syllabna  of  Kaiural  Quaternary  Alkaloida — (Continued). 


Conium  mBcul&tmn. 
JGthiua  cfDApium. 


Coniom,  U.  S.  P. 

Fool's  pftrsley- 


TrianoBpermK  Gdfblia.        TayiiytL 
MotmiiaeeK. 


Coca  leaves. 


udoiu  PeroTifui  hiriwl  f^.  „.„„.   tt  o  t> 
ot  Ibe  goiu.  Cinobom  )  Ci«d>»«H  f  • «  « 


Jaen  Hid  Cobco  bark. 
Para  bark. 
Pitaja  bark. 
Cartbagena  biuk. 


CephaSIiH  i] 
Coffea  Antbica. 


Unofficioal  bartu. 


Ipecacoanba,  U.  &  P. 
Cofiee. 


Omtporibr. 
n  canoabiiiDm.    Water  hemp. 


Strjcbnoe  nuz  vomica. 

StrjchnM  Ignatia. 

Unri  or  Curare.  Arrow  poison. 

Ytrbataeeas. 
Vitex  Agons  cattiu.  Chaste  Uee. 


j'Conhydrine,C,H„NO.    {See 
i      Cbnint  among  the  Temarr 
t     Alkalolde.) 
CTiupiiie.  t 


Trianoepermiiw  ? 
AtherOBpermiDe,  C^^i^O^. 


C.H„N^r 

ne,  C»Hj,N,0. 

[iine,cJHA0. 


Quinine,  C«H„NiOp^ 
Quinidine,  CbP   "'  " 
Oinchonine,  C 
Cinchonidin.^ 
[Important    ana    onlj  a 
used    medicinally    or    aa 
,       commercial  articlea.] 
Quinamine,  C„H^N.Or 
Quinidamine,  C„H„N,Or 
Homoquinine   or   Attraqui- 

Cinchouamine.    T 

Paytine,  CnH^N.OHJ?. 

Homocinchonine,  C,^,^^. 

H  om  oci  nchooidiue, 
C,JI„N,0. 

Cuaconine,  C^U^fifiHJX 

Cusconidine,        7 

Aridna,  C-H-NjO,. 

Paricine,  0,,H,^,O. 

Paylamine,  ? 

locinchonine. 

_   honine,  C,  ~ 

Diquinidine,  C^,! 

Javanine.  r 

Cincholine.         7 

Emetine.  CUl4jN,(V 
f  Caffeine,  Theine, 
I     CsHwN,0,H,O. 


f  Slrjchnine,  C_H_NA. 
i  Brucine,  CbHIk/J^ 
(  Igamirine,  CoHmN^* 
Curarine.  7 
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1.  SyUahue  of  Nataral  Quatemary  AVccimdn — (Continnecl). 
CooTolvuloB  ScammonitL    Scaoimouium,  tJ.  S.  P.  ConvolTuline.     ? 


.  BelladonDina. 

f  Daturine,     identical      with 


^  \  Dulounata,  V.  S.  P. 


Solaniim  dalcanum  and  \ 

other  species. 
Atmpa  beUadonna.  Belladoana,  17.  S.  P. 

Datura  Btramonium.  StramoDium,  U.  S.  P. 

Cctpdcum  annuum.  Capsicum,  U.  S.  P.  Capucine. 


Buzine  =  Bebeerine. 
Ootonine.  7 

Euphorbine.       ? 


Buxus  semperriiens.  Boxwood. 

Croton  ti^lium.  Croton  seed. 

Euphorbia  oScinarum.       Euphorbium. 


Nectandra  Rodiei. 


Bebeerine,  C„H„1S0, 


Piperaeetc. 

Piper  nigrum    Oongum  \  pi„,   it  ,o  p  l 

md  alfiim).  I*^**''  ^-  ^'  ^-  [Piperine,  C,*H«N,0» 

Piper  caudatiim.  Cubelta  Clusii.  } 


Helanihacta. 


Ve»t.n™  album,  sabadUL.  fVe;;;'-^bum^  ^^^  (SS^r^^W^ 
''"''«■  \  Bab^Iilla,  U.  S.  P.  \  Jerrine,  C;,,H^|N^ 

^.1  1  f  IT  a  rt  Colchioine,         7 


Colcliicum  autunnale.  Colchicum,  U. 

Pahta. 
Cocoa  Ispidea.  


2.  Syllabus  of  Artificial  Qualemary  Alkaloids. 


Tropine. 
Porpbyrltarmine. 


(  From  quinine  and  quim- 


Quinamicine,  CkHmIVJi. 
Quinamidine,  C^HmN^. 


Apoquinaiouie,  CtJSbNiO. 
Cincnonicine,  CaHj,S^. 
Bomoci  nch  onicine, 


From  atropine. 
( From     harmaline     and 
\     harmin«. 

3.  NaUve  Ternary  AUuUoids. 


Spartium  scoparintu.  Sco|iariua,  V.  S.  P.,  Broom.      Sparteine,  CuHnNy 
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3.  SyUahug  of  Native  Ternary  A^£a&>»J8'— (Continued). 

(  Coning  C^^. 
Coninm  maeul>tiini.  Conium,  U.  S.  P.,  Hemlock,  i  Methv  leonine,  CJI„N. 

(Elhy[coiiine,C,^,X 


Anribe  rubra. 


Lobelia  inflate. 


Hygrine.       T 
Lobeline 


Nicotiaiui  tabacnm.  Tabacmu,  IX&P.  Tobacco.        Nicotine,  CuHm^,. 

Eaphorbia^at. 


Mercutialiii&       T 


{Flowers  Sorims  aucupa- 
ria,  CratKguB  mono- 
gyna  and  oiycantha. 


ChenopodiaeaB, 
a  Talvoria.       Herb. 


Secale 


Ergota,  U.  S.  P. 


Secoline, 
Propylamii 


Ecboline.  Obtained  bj  pretdpitatins  cold  aqueona  infiimon  of  ergot  with  acetate  of 
lead,  precipitating  lead  with  H^,  nltcring  and  concentrating,  then  precipitating  with 
HCl  until  no  further  precipitate  falli),  end  filtering.  The  muriate  than  obtained  is 
decomposed  bj  phosphate  of  silrer ;  the  chloride  of  silver  and  ciceffi  of  phoephnle 
are  filtered  out,  and  lime  added  to  neutralize  the  phoephoric  acid  combined  with  the 
ecbolino,  and  the  time  removed  hy  CO^  The  liquid  is  then  concentrated  willi  a 
gentle  heaL 

Ergoline.  Obtained  bj  treating  the  liquid  left  by  precipitating  with  HCl  with  phos- 
pho~mol;bdic  acid,  washing  the  precipitate  obtained,  and  iuspending  it  in  water  with 
an  excese  of  carbonate  of  barium  until  Che  yellowieh  color  haa  cbaoged  to  pure  while, 
with  the  evolution  of  CO,.  It  remains  only  to  evaporate  gently  to  obtain  the  ergo- 
tine. — Atner.  Janr.  Pharmaty,  1864,  p.  193. 

•  4.  ArHJUnal  Ternary  Alkaloids. 

(a)  By  DffompotUion  of  yatht  AVcdoidn,  mot&tj  vnth  Potaua  or  Mhtr  Aliatia. 

Conine,  CgH^N.     From  conbydriiw  by  anhydrous  phoepboric  add, 
Etbylamioe,   C,HjH,N.     From  narcocine  ;   Chin  culorlese   liquid,  boiling  at  6G°  F. ; 
utrong  affltDOniacal  odor ;  burning  with  a  yellow  flame ;  miscible  with  water ;  strong 

Propylamine,  CgH^.     From  narcotine  and  codeine.     (See  Seealine. ) 

Hetnylamine,  (^^.    From  narcotine,  codeine,  morphm^coSeine  bypotaaaa;  a  lique- 

liable  gaa,  anunoniacal  odor;  very  soluble  in  water;  bums  with  a  yellow  flame; 

strong  basB. 
Piperidine,  CgHnN.    From  piperioe  by  a  mixture  of  soda  and  lime. 
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(b)  Fr<m  Alkaloids,  and  in  Coal-^)ir. 

Lepiditie,  C,H,N.    From  cinchoDiDe  bv  potassa ;  colorlesB  oil ;  distib  at  500°. 

Pyridine,  C.HiN.     Like  former ;  dtslils  at  242° ;  soluble  in  water. 

Lutidine,  C,HgN.    Libe  foruiei ;  diatibt  at  310° ;  aromatic  oil  separated  from  its  aqueous 

soluUon  I>_v  Leatins. 
Pyrroline,  CjHjN.    Like  former ;  digtilH  at  271° ;  agreeable  etbereal  odor;  colon  jrine- 

wood  moistened  witb  HCl  carmine  red ;  turns  red  witb  IIKOj. 
Chinoline,  Quinoline,  or  Leucoliue,  C,H,N.     From  quinlDe,  cmchoniiie,  Btrychnine, 

berberine  by  potassa;  oilv;   disaf^reeable  bitter-almond  odor;  dbtlte  at  462°;  dis- 

BolveB  much  water,  in  which  it  is  little  soloble. 


(c)  From  other  Smireea. 

Toluidine,  C,H,N.     From  nilrotoluol  bv  NHj  and  H^;  from  oil  of  turpentine  by 

HNO,  and  KHO;  little  soluble  in  water,  easily  in  other  Bolvenls;  liquid  at  104°; 

boiling  at  388°  ;  intensely  yellow  with  pine-wood. 
Aniline,  C,H,N.     From  coal-tar ;  from  indigo  bv  KHO ;  from  nitrobeniol  bv  H^  and 

NH.S,elc.;  vinousodor;  aromatic  taste;  boiling  point  380°;  by  HNO^ deep  blue ; 

yieldij  picric  acid.     Synonyms  :  crystallin,  benzidaniin,  phenylamin. 

Aaotiilina.     (AeoniHne.  C,oH„NOj.) 

The  outlines  of  the  process  for  preparing  this  alkaloid  are  as  follows : 
48  troyoiinces  of  aconite  root  in  moderately  fine  powder  are  exhausted 
by  alcohol,  the  alcohol  is  distilled  off  until  a  pint  remains  behind,  which 
is  diluted  with  a  pint  of  distilled  water,  to  which  IJ  fluidounces  of 
dilute  sulphuric  acid  has  been  added.  The  fixed  oil  and  resin,  which 
separate  on  standing,  are  now  removed  from  the  liquid,  and  this  is 
evaporated  to  4  fluioounces ;  this  is  wa-shed,  after  cooling,  by  agitation 
ana  decantation,  with  6  fluidounoes  of  stronger  ether  to  remove  the 
remainder  of  the  fixed  oil  and  resin;  Stronger  ■water  of  ammonia  is 
now  added  in  slight  excess,  and  the  mixture  is  three  times  successively 
agitated  with  6  fiuidounces  of  stronger  ether;  the  ethereal  solutions, 
after  decantation,  are  mixed,  and,  in  a  porcelain  capsule,  evaporated 
spontaneously  to  drj'ness.  The  dry  residue  is  reduced  to  powder,  and 
kept  .in  well-stopped  bottles. 

Aconitine,  thus  prepared,  is  a  yellowish-white  powder,  without  smell, 
and  of  a  bitter  acrid  taste,  accompanied  \vitb  a  sense  of  numbness.  It 
melts  at  a  moderate  heat,  and,  at  a  high  temperature,  b  decomposed  and 
entirely  dissipated  with  the  smell  of  ammonia.  It  requires  150  parts 
of  cold  and  50  parts  of  boiling  water  for  solution,  ana  is  readily  dis- 
solved by  alcohol,  ether,  and  chloroform.  It  neutralizes  acids,  forming 
with  them  uncrystallizable  salts. 

By  this  process  aconitine  is  obtained  in  an  impure  state,  though  suf- 
ficiently pure  for  medicinal  purposes.  Even  when  pure  it  crystallizes 
with  great  diflScultj-,  Its  salts  are  readily  soluble  in  water  and  alcohol, 
and  are  precipitated  by  bichloride  of  mercurj-,  terchloride  of  gold,  and 
sulphocyanide  of  potassium,  but  not  by  bichloride  of  platinum ;  solution 
of  iodine  produces  a  brown-red  precipitate ;  concentrated  sulphuric  acid 
colors  it  yellow,  afterwards  \4olet ;  with  nitric  acid  it  produces  a  color- 
less solution. 

Aconitine  is  one  of  the  most  virulent  of  poisons,  and  extreme  caution 
is  necessary  if  used  internally.    Externally  applied,  it  produces  on  the 
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skin  a  prickling  sensation  followed  by  numbness  and  a  feeling  of  con- 
striction. Its  principal  use  is  in  cases  of  neuralgia,  in  ointment  made 
bj  triturating  the  alkaloid  first  with  a  little  alcohol  or  oil,  and  then 
with  an  unctuous  vehicle.  From  a  ^  to  2  grains  aro  added  to  1  drachm 
of  the  ointment.  The  galenical  preparatious  of  aconite  perhaps  answer 
every  useful  purpose  to  which  aconitine  can  be  applied,  and  it  is  probably 
for  this  reason  it  was  omitted  from  the  Pharmacopceia. 

NapeUine  occurs  in  the  genus  Aconitum,  with  aconitine  in  very  small 
proportion.  It  may  be  obtained  from  the  crude  aconitine,  which  is  treated 
with  a  little  ether ;  the  residue  is  dissolved  in  absolute  alcohol,  precipi- 
tated by  acetate  of  lead,  and  the  filtrate  treated  with  sulphuretted  hydro- 
gen, then  ^vith  carbonate  of  potassium,  evaporated,  exhausted  by  absolute 
alcohol,  and  decolorized  by  animal  charcoal.  It  is  a  white  electrical 
powder,  of  a  bitter,  afterwards  burning  taste ;  pure  ether  dissolves  it 
with  some  difScul^.  It  is  distingui^ed  from  aconitine  by  not  being 
precipitated  by  ammonia  from  its  diluted  solution  in  muriatic  acid,  and 
by  being  more  soluble  in  dilute  alcohol  and  water. 

Vdpkine,  CjjHjjNOj. — The  alcoholic  extract  of  the  seed  of  del- 
phinium staphisagria  is  treated  with  dilute  sulphuric  acid,  precipitated 
with  an  alkali,  again  dissolved  in  diluted  sulpnuric  acid,  the  coloring 
matter  precipitated  by  a  few  drops  of  nitric  acid,  and  the  alkaloid  by 
potassa ;  it  is  then  obtained  by  evaporation  of  its  solution  in  absolute 
alcohol.     One  pound  yields  about  one  drachm. 

It  is  a  light-yellowish  or  white  powder ;  its  taste  is  burning,  acrid, 
vert'  persbtent  in  the  throat;  it  is  soluble  in  aloohol  and  ether,  fuses  at 
24)S°  F.,  and  is  decomposed  at  300°,  turning  green ;  the  salts  are  neu- 
tral, bitter,  and  acrid,  some  deliquescent. 

IStaphiaaine. — If  delphine  is  dissolved  in  ether,  this  alkaloid  remains 
behind  as  a  yellowish,  unerystallizable  mass,  of  an  acrid  taste,  which 
forms  acid  salts. 

Hydratiine  may  be  prepared  by  treating  the  aqueous  extract  of 
hydrastis  with  magnesia,  and  extracting  the  precipitate  with  boiling 
alcohol. 

Prof.  "Wayne,  of  Cincinnati,  prepares  a  cold  infusion  of  the  root, 
removes  the  berberine  by  muriatic  acid,  and  precipitate  hydrastine  by 
an  alkali,  recn-stallizing  it  from  alcohol. 

This  ve^ta\)le  alkali  was  discovered  by  Alfred  B.  Durand,  of  Phila- 
delphia, in  1850,  while  investigating  the  composition  of  the  root  of 
Hydrastis  Canadensis.  It  forms  yellow  crystals,  insoluble  in  water, 
sparingly  soluble  in  cold  alcohol  and  ether,  soluble  in  chloroform  and 
boiling  alcohol,  fusible  in  heated  turpentine ;  it  has  an  alkaline  reaction 
on  litmus;  by  concentrated  nitric  acid  it  is  colored  deep  red.  Concen- 
trated sulphuric  acid  has  little  action  in  cold ;  when  heated  a  purple 
color  is  produced ;  concentrated  muriatic  acid  dL<jSolves  it. 

The  salts,  which  are  intensely  bitter,  have  not  been  obtained  in 
crystals. 

Hydrastine  is  stated  by  the  "  Eclectics  "  to  be  a  valuable  tonic,  which 
has  an  especial  action  on  diseased  mucous  tissues.  It  is  very  rarely 
prescribed. 

HeHeborine  is  obtained  by  treating  the  root  with  alcohol  containing 
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Vd  sulphuric  acid ;  the  tincture  is  treated  with  magnesia,  the  filtrate 
acidulated  with  sulphuric  acid,  water  is  added,  the  alcohol  distilled  off, 
filtered,  decomposed  with  carbonate  of  potassium,  and  by  shaking  with 
ether,  the  alkaloid  obtained  iu  solution.  It  is  white,  crystalline,  easily 
soluble  in  water,  alcohol,  and  ether ;  taste  bitter  and  acrid ;  not  volatile ; 
as  it  evolves  ammonia  when  treated  \vith  potassa,  its  proper  place  appears 
to  be  among  the  alkaloids,  though  its  chemical  nature  is  not  known. 

Cissampeline  or  Pdoaine, — It  is  prepared  by  carefully  precipitating 
an  infusion  of  the  root  made  with  sulphuric  acid  water,  washing,  drying 
at  212°,  and  dissolving  in  absolute  ether,  which  is  free  from  alcohol  and 
water. 

The  yellowish,  hard,  semitransparent  mass  is  colored  yellow  by  sun- 
light; without  smell;  taste  disagreeably  sweetish-bitter;  soluble  in 
alcohol  and  ether ;  insoluble  in  water,  but  swelling  up  and  combining 
with  it ;  in  this  state  it  has  an  alkaline  reaction. 

The  alkaloid  and  its  salts  are  rapidly  oxidized  in  a  moist  atmosphere ; 
ammonia  is  evolved  and  they  turn  yellow ;  anhydrous  alcohol  now  dis- 
solves the  new  base  pelbde'me,  C^lt^jNOj,  which  is  insoluble  in  ether. 

Mertkpermine,  Ci^Hj^NjO,,  is  contained  in  the  shell  of  cocculus 
indicas.  To  prepare  it,  the  alcoholic  extract  b  first  extracted  by  cold 
water,  then  by  hot  water,  from  which  solution  mineral  acids  precipitate 
picrotoxic  acid  in  crystals ;  the  filtrate  is  precipitated  by  an  alkali,  the 
precipitate  extracted  with  acetic  acid,  again  precipitated,  washed  with 
cold  alcohol,  and  the  alkaloid  extracted  by  ether. 

It  erj-sfallizes  in  needles  or  prisms,  has  a  very  bitter  taste,  fuses  at 
248°  F.,  is  soluble  in  alcohol,  ether,  and  alkalies,  little  in  water,  and  is 
said  to  be  not  poisonous. 

Berberine,  CjgHijXOj,  is  one  of  the  most  widely  difRised  organic 
alkalies,  having  been  found  in  several  genera  and  species  of  not  less 
than  five  natural  orders.  It  is  prepared  from  the  aqueous  extract  of 
barberry  root  by  treating  it  with  82  per  cent,  alcohol,  distilling  it  off, 
crystallizing  the  alkaloic!  in  a  cool  place,  and  purifying  it  by  recrj'stal- 
lization.  By  a  similar  process  it  may  be  obtained  in  large  proportion 
from  Colombo  wood,  the  wood  of  Coscinium  fenestratum,  a  tree  growii^ 
in  Ceylon. 

As  stated  above,  berberine  is  likewise  obtained  from  the  infusion  of 
hydrastis  by  precipitating  its  muriate  by  an  excess  of  muriatic  acid. 
The  eclectics  called  this  salt  a  resinoid,  and  named  it  hydrastin.  Prof. 
Mahla,  of  Chicago,  proved  its  true  chemical  nature,  {Amer.  Journal 
of  'Sciences  ajui  Atis,  January,  1862.) 

For  accounts  of  the  presence  of  berberine  and  ite  mode  of  extraction 
from  other  American  plants,  we  have  to  refer  to  the  interesting  papers 
of  Prof.  F.  F.  Maver  {Amer.  Jour,  of  Pbarm.,  186-3,  p.  97);  of  J.  M. 
MaLsch  (ibid.,  pp.  Z0\  and  303),  and  of  J.  D.  Perrias  (ibid.,  p.  456). 

It  crystallizes  in  fine  yellow  nellies,  containing  12  H,0, 10  of  which 
are  expellotl  at  a  temperature  of  212°,  pos.-iesses  a  strongly  bitter  taste, 
is  insoluble  in  ether,  easily  soluble  in  boiling  water  and  alcohol.  By 
concentrated  sulphuric  acid  it  is  dissolved  mth  an  olive^reen  color;  by 
concentrated  nitric  acid,  red,  with  nitrous  acid  fumes ;  ammonia  colors  it 
yellowish-brown ;  by  distillation  with  lime  it  jnelds  quinoline. 
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It  is  a  dye  for  ailk,  cotton,  wool,  and  linen.  Its  salts  have  a  yellow 
color,  are  crystallizable  and  precipitated  by  iodide,  bromide,  cyanide, 
feiTocj'anide,  and  sulphocyanide  of  potassium,  by  bichloride  of  mercury 
and  of  platinum ;  the  neutral  salts  are  soluble  in  water,  but  insoluble 
in  dilute  acids. 

BerberiiUJE  Muriaa  {Muriate  of  Berberine). — This  salt  has  been  used  by 
the  eclectics  under  the  name  of  hydrastin.  (See  Amer.  Jour.  Pharm., 
1862,  pp.  141,  308,  and  360.)  It  is  obtained  from  the  concentrated 
infusions  of  plants  containing  this  alkaloid  by  precipitating  with  an 
excess  of  muriatic  acid  and  recrj-stailizing  from  hot  alcohol.  It  occurs 
in  bright  yellow  crystals,  containing  5  equivalents  of  water  of  crystal- 
lization, which  is  expelled  at  212°.  It  has  been  used  as  a  tonic  in  doses 
of  3  to  5  gfaius. 

If  berberine  is  exposed  to  the  inSuence  of  nascent  hydrc^n,  a  color- 
less base  is  obtained,  uamed  by  its  discovers  hydrobei-berine,  CjoHjiNO,. 
By  oxidizing  agents  it  is  readily  reconverted  into  berberina. 

Bet-bine  (Oxt/acanthine). — The  bark  of  barberry  root  is  extracted  with 
alcohol,  mixed  with  J  water,  the  alcohol  distilled  off,  the  filtrate  evapo- 
rated, berberine  crj'stallized  out,  the  mother-liquid  precipitated  by  car- 
bonate of  sodium,  and  the  precipitate  treated  with  sulphuric  acid  and 
animal  charcoal. 

White  powder,  colored  broivn  by  sunlight,  bitter;  nearly  insoluble  in 
water,  soluble  iu  alcohol,  ethei-,  fixed  and  volatile  oib. 

The  salts  are  crystallizable,  colorless,  bitter. 

Many  of  the  plants  in  which  berberine  is  found,  in  a  lai^r  or  smaller 
proportion,  contain  also  a  colorless  or  white  alkaloid,  which  is  generally 
soluble  in  ether.  It  is  uncertain  yet  whether  these  alkaloids  are  alike 
in  the  different  plants,  and  whether  they  stand  in  any  relation  to  ber- 
beiine.     (See  the  papers  of  Profs.  Mayer  and  Maisch,  above  referred  to.) 

The  Opium  Alkaloids  and  theib  Salts. 

The  various  kinds  of  opium,  as  produced  in  different  localities,  always 
contain  morphine,  on  nhich  the  activity  of  the  drug  mainly  depends ; 
uarootine  and  other  alkaloids  are  also  always  present,  but  some  species 
contain,  besides  fheni,  one  or  two  alkaloids  which  have  not  been  found 
iu  opium  as  generally  produce<].  Besides  the  acid  and  a  neutral  princi- 
ple, there  have  been  discovered  17  distinct  vegetable  alkalies,  some  of 
which  are  still  little  known, 

Morphina,  U.  S.  P.    (Morphine.    C„HwNOj.H,0  =  303.) 
(Morphia,  Pharm.,  1870.) 

An  alkaloid  prepared  from  opium. 

Morphine,  which  is  the  only  one  of  the  opium  alkaloids  commonly 
used  iu  medicine,  is  the  most  abundant.  It  is  the  best  known  and  most 
familiar  of  the  whole  class  of  vegetable  alkalies. 

There  are  various  processes  for  its  preparation,  of  which  the  follow- 
ing is  the  simplest  for  tlie  student  who  may  be  disposed  to  attempt  this 
by  no  means  oifKcult  experiment. 
37 
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Reduced  io  quantify  to  suit  the  purpose,  it  is  nearly  as  follows : — 

Take  of  Opium,  sliced gj. 

Solution  of  ammonia f  Jae. 

Distilled  water. 

Alcohol, 

Animal  charcoal,  in  fine  powder,  of  each       .  Sufficient. 

Macerate  the  opium  with  fSvj  of  water,  working  it  with  the  hands 
or  a  pestle,  as  described  under  the  head  of  Tindure  of  Opium,  into  a 
paste  (if  powdered  opium  is  used,  this  is  unnecessarj-) ;  then  dif^t  it 
for  24  hours,  and  strain.  Macerate  or  digest  the  residue  in  the  same 
way,  successively,  with  similar  jwrtions  of  water,  and  strain  ;  then  mix 
die  infusions,  evaporate  to  f.^viij,  and  filter.  To  the  concentrated  aque- 
ous solution  thus  obtained  add  first  f.'Svj  of  alcohol,  and  then  fo'l  <»f 
fiolution  of  ammonia,  previously  mixed  with  about  f 5ss  of  alc<mol ; 
cover  the  vessel  and  set  it  aside.  After  24  hours  pour  in  the  remain- 
ing f  5ij  of  solution  ammonia,  mixed,  as  before,  with  alcohol,  and  again 
set  aside  that  the  morphia  may  crj'stallize  out.  The  only  remaining 
process  is  to  purify  the  crystaU  which  are  formed  in  the  Iwttoni  of  the 
vessel.  This  is  done  by  dissolving  them  in  boiling  alcohol,  and  filter- 
ing, while  hot,  through  animal  charcoal.  A  common  flask  will  serve 
for  the  solution,  and,  for  small  oj^rations,  the  application  of  heat  to  the 
funnel  will  be  unnecessarj'.  It  may  be  conveniently  arranged  over  an 
evaporating  dLsh.  The  filtered  liquid,  as  it  falls,  will  be  immediately 
coofe<i  by  contact  with  the  dish,  and  the  extended  surface  will  favor  the 
s^wntaneous  evaporation  of  the  alcohol,  so  that  a  small  crop  of  crj'Stab 
(40  to  60  grains)  of  morphine  may  be  expected. 

Colorless  or  white,  shining,  prismatic  crystals,  ora  crystalline  powder, 
permanent  in  the  air,  odorless,  having  a  bitter  taste,  and  an  alkaline 
reaction.  Very  slightly  soluble  in  cold  water ;  soluble  in  600  parts  of 
boiling  water;  in  100  'parts  of  alcohol  at  15°  C.  (59°  F.),  and  in  36 
parts  of  boiling  alcohol ;  also  in  13  parts  of  boiling  absolute  alcohol ; 
almost  insoluble  in  ether  and  very  slightly  soluble  in  chloroform.  When 
heated  to  120°  C.  (248°  F.),  the  crystals  lose  their  water  of  crvstalliza- 
tion  (5.94  per  cent.).  When  heate<l  on  platinum  foil  they  fuse,  then 
char,  and  are  finally  completely  dLssipated,  Nitric  acid  first  reddens 
morphine  and  then  rendere  it  yellow.  With  test-solution  of  ferric 
chloride,  morphine  yields  a  blue  color  which  is  destroyed  by  free  acids 
or  alcohol,  but  not  by  alkalies.  A  solution  of  morphine,  acidified  with 
acetic  or  sulphuric  acid,  is  not  precipitated  by  tannic  acid. 

On  adding  20  parte  of  colorless  solution  of  soda  or  of  potassa  to  1 
part  of  morphine,  a  clear,  colorless  solution  should  result,  without  a 
residue  (absence  of  other  alkaloids).  Morphine  yields  a  colorless  solu- 
tion with  cold,  concentrated  sulphuric  acid,  which  should  not  acquire 
more  than  a  reddish  tint  by  standing  for  some  time,  and  which  should 
not  assume  a  purple  or  violet,  but  merely  a  greenish  color  on  the  addi- 
tion of  a  small  erj-stal  of  bichromate  of  potassium  (absence  of  and 
difference  from  strychnine,  bmcine,  etc.). 

Morphine  Saits. — These  are  mostly  cri-stallizable,  soluble  id  water  and 
alcohol  and  insoluble  iu  ether;  their  solutions  have  a  very  bitter  taste 
and  are  precipitated  by  alkalies  aud  their  carbonates,  sulphocyanide  of 
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potassium,  and  terchloride  of  gold,  in  which  case  the  latter  is  reduced  to 
the  metallic  state.  Concentrated  solutions  are  also  precipitated  by  iodide 
of  potassium,  phosphate  of  sodium,  bichloride  of  platioum,  and  bichloride 
of  niereurj'. 

They  are  made  by  forming  solutions  of  the  alkaloids  in  the  appropriate 
acids  and  evaporatmg. 


MoTphime  Acefas,  U.  S.  P.    {Aixlale  of  Morphine. 
C„H„K03.HC,HA-3H,0  =  399.) 
{Morphice  Acdas,  Phai-m.,  1870.) 

Acetate  of  morphine  should  be  kept  in  small,  well-stopped  vials. 

Prepared  by  treating  morphine  with  alcohol  and  acetic  acid  and  pre- 
cipitating by  ether,  it  is  obtained  in  crystals,  but  usually  it  is  a  unite 
powder. 

A  white,  or  yellowish -white,  cn'Stalline  or  amorphous  powder,  slowly 
losing  acetic  acid  when  kept  for  some  time  and  exposed  to  the  air,  ha%'ing 
a  faintly  acetous  odor,  a  bitter  taste,  and  a  neutral  or  faintly  alkaline 
reaction.  When  freshly  prepared,  the  salt  ia  soluble  in  12  jrarts  of 
water  and  in  68  parts  of  alcohol  at  15°  C.  (59°  F.) ;  if  it  has  been  kept 
for  some  time,  it  is  incompletely  soluble  iu  water,  unless  a  little  acetic 
acid  is  added.  It  is  also  soluble  in  1,5  parts  of  boiling  water,  iu  14  parts 
of  boiling  alcohol,  and  in  60  parts  of  chloroform.  When  heated  on 
platinum  foil,  the  salt  is  entirely  dissipated.  Solution  of  soda  or  potassa 
added  to  an  aqueous  solution  oJ'  the  salt  throws  down  a  white  precipitate, 
which  is  soluble  in  an  excess  of  tlie  alkali.  The  precipitate  is  anerted 
by  reagents  in  the  same  mcnner  as  morphine  (see  Morpbina).  On  add- 
ing sulphuric  acid  to  the  salt,  acetous  vapors  are  evolved.  Dose,  ^  to  J 
of  a  grain. 

Morphime  dtras. — In  some  parts  of  the  United  States  a  solution  of 
this  salt  is  employed.  It  is  prepared  by  dissolving  16  grains  of  mor- 
phia with  8  grains  citric  acid  and  J  grain  cochineal  iu  1  ounce  of 
water.  It  b  considered  2J  times  stronger  than  laudanum ;  its  dose  is 
10  drops. 


MorpkiruB  Hydrochloraa,  U.  S.  P.     (Hydrochlarate  of  Morphine. 
CijN,bN0j.HC1.3H,0  =  375.4.) 

{Marph'uE  Murias,  Pharm.,  1870,) 

White,  feathery,  flexible,  acicnlar  erj-stals  of  a  silky  lustre,  permanent 
in  the  air,  odorless,  having  a  bitter  taste  and  a  neuti-al  reaction.  Soluble 
in  24  parts  of  water  and  in  63  parts  of  alcohol  at  15°  C.  (59°  F.) ;  in 
about  0.6  part  of  boiling  water  and  in  31  parts  of  boiUng  alcohol ; 
insoluble  in  ether.  When  heated  to  130°  C.  (266°  r.),the  sSt  loses  its 
water  of  crvBtallization  (14.38  per  cent.).  When  heated  ou  platinum 
foil,  it  is  entirely  dissipated. 

Solution  of  Boda  or  potassa  added  to  an  aqueous  solution  of  the  salt 
throws  down  a  white  precipitate,  which  is  soluble  in  an  exceed  of  the 
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alkali.  The  precipitate  is  alfected  by  reagents  in  the  same  manner  as 
morphine  (see  Morph'ma).  The  aqueous  solution  yields,  with  test-solu- 
tion of  nitrate  of  silver,  a  white  precipitate,  insoluble  in  nitric  acid,  but 
soluble  in  ammonia. 

This  is  moet  used  in  England.     Doee,  the  same  as  of  the  e- 


Morphines  Sulphas,  U.  8.  P.     (Svlphoie  of  3Iorpkme. 
(C„li,^0,),.HjS0,.6H,0  =  758.)       • 
{MorphitB  Svlphae,  Pharm.,  1870.) 

White,  feathery,  acioular  crystals  of  a  silky  lustre,  permanent  in  the 
air,  odorless,  having  a  bitter  taste  and  a  neutral  reaction.  Soluble  in  24 
parts  of  water  and  in  702  parts  of  alcohol  at  15°  C.  (59°  F.) ;  in  0.75 
part  of  boiling  water  and  in  144part8of  boiling  alcohol.  Whenheated 
to  130°  C.  (266°  F.),  the  salt  \asea  its  water  of  crystallization  (11,87  per 
cent.),     when  heated  on  pladnum  foil,  it  is  entirely  dissipated. 

Solution  of  soda  or  potassa  added  to  au  aqueous  solutJoh  of  tiie  salt 
throws  down  a  white  precipitate,  which  is  soluble  in  an  excess  of  the 
alkali.  The  precipitate  is  affected  by  re^^nts  in  the  same  manner  as 
morphine  (see  Morphina).  The  aqueous  eolaljou  yields,  with  test-eola- 
tion of  chloride  of  barium,  awhite  precipitate  insolnbte  in  hydrochtotio 
acid.     The  dose  is  |  to  ^  of  a  grain. 

Morphmos  Valenanaa  is  an  unofGdnal  salt,  made  by  neutralizing  the 
alkaloid  with  valerianic  acid.     Its  dose  is  from  ^  to  ^  grain. 

Niu-cotine,  Cj,HhNC^-(-H,0,  is  easily  obtmned  by  extracting  aqueous 
extract  of  opium  or  crude  morphine  with  ether,  whi(h  leaves  it,  on 
evaporation,  nearly  pure.  It  crystallizes  in  colorless  crystals,  nearly 
insmuble  in  \vater,  in  fixed  alkalies,  and  in  a  solution  of  table  salt;  it 
dissolves  in  20  parts  of  hot  and  160  parts  cold  alcohol ;  its  alcoholic 
solution  is  very  bitter,  but  has  no  alkaline  reaction ;  100  parts  of  chloro- 
form dissolve  37.17  parts,  and  1  ounce  of  olive  oil  1.2  grains  of  narco- 
tine ;  it  is  not  acted  on  by  sesquisalt  of  iron  or  pure  nitric  acid,  but 
sulphuric,  with  but  a  trace  of  nitric  acid,  colors  it  blood-red.     Its  salts  are 

fenerally  acid  and  crystallize  with  diificulty.  Narcotine  ia  not  narcotic. 
t  has  been  given  as  a  tonic  and  antipcriodic,  in  doses  as  high  as  ^  a 
drachm,  without  the  production  of  narcotic  symptoms.  The  follow- 
ing four  homologous  varieties  of  narcotine  have  been  distinguished, 
which,  by  treatmeut  with  caustic  potassa,  yield  homolc^us  volatile 


Kormal  narcotine,    C,iHj,NO,,  yields  ammonin. 
Methylic  narcotine,  C„H^NO„  yielda  methylamine. 
Etbyfic  narcotine,    CftHaNO,,  yields  ethylamine. 
Fropylic  naruotine,  C,,Uj,NO„  yields  propylamine. 

Jsarcotine,  by  the  influence  of  dilute  H,SO^  and  hyperoside  of 
manganese.  Is  decomposed  into  water,  opianic  acid,  and  the  following 
stronger  alkaloid. 
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Cbdeina,  U.  S.  P.    {CbdeiTie.    CibH„NO,H,0  =  317.) 

Ab  alkaloid  prepared  from  opiam. 

White  or  yellowish  white,  more  or  less  translucent,  rhombic  prisms, 
somewhat  eftloresrent  in  ^-arm  water ;  odorleae,  having  a  slightly  bitter 
taste  aad  an  alkaline  reaction.  Soluble  in  80  parts  of  water  at  16°  C. 
(69°F,),and  17  parts  of  boiling  water;  very  soluble  in  alcohol  and  in 
chloroform,  also  soluble  in  6  parts  of  ether  and  in  10  parts  of  benzol, 
but  almost  insoluble  in  benzm.  When  heated  to  120°  C.  (248°  F.), 
codeine  loses  its  water  of  crystallization.  At  about  160°  C.  (302  F.)  it 
meltt:;,  and,  on  ignition,  it  is  completely  dissipated.  Codeine  ie  dissolved 
by  sulphuric  acid  contfuning  1  per  cent,  of  molybdate  of  sodium,  to  a 
liquid  having,  at  firet,  a  dirty  green  color,  which,  after  a  while,  becomes 

Sure  blue  ana  graduidly  fades,  within  a  few  hours,  to  pale  yellow.  On 
issolving  codeine  in  sulphuric  add,  a  colorless  liquid  results,  which,  on 
the  addition  of  a  trace  of  ferric  diloride,  and  gentle  warming,  becomes 
deep  blue.  An  aqueous  solution  of  codeine,  added  to  a  teet-solution  of 
mercuric  chloride,  should  produoe  no  precipitate;  and  if  codeine  be 
added  to  nitric  acid  of  ep.  gr,  1.200,  it  will  dissolve  to  a  yellow  liquid 
which  should  not  become  red  (di£fer^ice  from  and  absence  of  morphine). 

In  doses  from  i  to  ^  grain,  it  produces  a  tranquillizing  effect,  while 
over  2  grains  produce  sleep,  with  stupefaction,  and  sometimes  with 
nausea  and  vomiting.  It  has  been  much  used  of  late  in  cases  in  which 
the  salts  of  morphine  disagree  with  the  patient. 

Thebaine,  or  parfMiorphtne,  0„IL]NOj,  is  contained  in  the  precipitate 
produced  l^  lime  in  an  infusion  of  opium,  from  which  it  is  obteined 
by  extracting  with  muriatic  acid,  precipitating  by  ammonia,  and  cry^ 
tallizing  from  ether. 

The  small  alkaline  crystals  have  an  acrid  taste,  are  little  soluble  in 
water,  and  colored  red  by  sulphuric  acid.  The  solution  of  its  muriate 
leaves  a  resinous  mass  on  evaporation.     It  ie  very  poisonous. 

Narceine,  C«Hj,NO,,  occurs  in  very  thin  prisms,  of  a  bitter  and 
sharp  taste,  which  are  fusible  at  197.6°,  easily  soluble  in  hot  water  and 
in  alkaline  solutions,  but  insoluble  in  ether  and  in  concentrated  solution 
of  potassa.  Its  combinations  with  mineral  acids  are  obtained  with  some 
difficulty ;  they  are  rendered  blue  by  a  little  water,  colorless  by  more 
water,  blue  again  by  fused  chloride  erf  calcaum. 

Its  medicinal  edectf!  appear  to  be  directed  to  the  lower  portion  of  the 
spine,  since  it  decreases  the  mobility  and  sensibility  of  the  lower  ex- 
tremities. 

Opianine,  CnHj,NOf,  is  contmned  in  Egyptian  opium;  it  crystallizes 
in  long  prisms  which  are  insoluble  in  water,  but  dissolves  in  much  hot 
alcohol.  It  has  an  alkaline  reaction,  a  bitter  taste,  and  is  narcotic  of 
the  strength  and  manner  of  morphine,  Nitric  acid  renders  it  yellow ;  if 
added  to  its  solution  in  sulphuric  arid,  blood-red  changing  to  light  yellow. 

Papaverine,  Cj(,Hj,NO„  is  an  alkaloid  in  small  acicular  crystals, 
which  turn  blue  with  sulphuric  acid ;  with  muriatic  acid  in  excess  it 
forms  ve^  insoluble  colorless  prisms,  which  possess  a  high  refractive 
power.  It  is  insoluble  in  water,  little  soluble  m  alcohol  and  ether.  It 
sppeuB  to  be  devoid  of  narcotic  properties. 
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Phormine  or  Pneudomorpkine,  C,jH,,NO„  has  been  obtained  bv  Tel- 
lefier  only  from  a  few  lots  of  opium ;  alter  precipitating  the  sulphate 
of  morphine  by  ammonia,  and  evaiiorating  the  mother-liquid,  white  mi- 
caceous scalea  are  seiiarated,  contaming  about  yV  I^*^"^  wnt.  of  HjSO, ; 
after  removing  the  atid  by  ammonia,  the  crystals  of  phoruiine  are  not  .■?o 
lustrous  as  before,  and  less  soluble  in  M-ater,  it  is  insoluble  in  absolute 
alcohol  and  ether,  somewhat  soluble  in  alcohol  of  .833  sp.  gr.,  soluble 
in  caustic  soda  and  potasea.  Nitric  add  colors  it  red,  oxidizing  it  ulti- 
mately to  oxalio  acid.  Neutral  salts  of  aesquioxide  of  iron  render  it 
blue  J  the  blue  solution,  in  se«iuichloride  of  iron,  turns  green  on  boil- 
ing ;  on  the  addition  of  ammouia,  wine-red.     It  is  not  poisonous. 

Opine  or  Porphyroxine. — Powdered  opium  is  exliausted  by  cold  ether, 
then  by  a  weak  solution  of  carbonate  of  potassium,  again  by  ether; 
codeine,  thebaine,  and  opine  are  dissolved ;  tlie  extract  of  the  last  tincture 
is  dissolved  in  muriatic  acid,  precipitated  by  ammonia  (codeine  remains 
in  solution),  the  precipitate  is  treated  n~ith  alcohol,  which,  leaving  thebaine 
behind,  dissolves  opine.  It  cn.'stallize8  in  tine  needles,  soluble  in  alcohol, 
ether,  and  dilute  acids ;  solutions  in  mineral  acids  turn  purplish-red  on 
boiling. 

Apomorphlne. — This  was  first  prepared  by  Arppe  in  1845,  hut  atten- 
tion has  lately  been  called  to  it  in  England  by  Mattbieson  and  AV right, 
who  prepared  it  by  means  of  hydrochloric  acid.  It  is  a  derivative  of 
morithine,  having  tne  elements  of  one  equivalent  of  water  taken  from  it; 
its  emetic  [lower,  being  free  from  tlie  most  objectionable  properties  of 
the  ordinary  emetics,  renders  it  valuable,  while  its  peculiar  properties 
fit  it  for  subcutaneous  injection.  {Am^r.  Jour,  of  Pkarm.,  vol.  xliv.,  p. 
322.) 

ApomorphincE  Hudrochloras,  U.  S.  P.  (Hi/iiroch/oraie-  of  Apomorphlne. 
C,;H„NO,.HCl  ^  303.4.) 

The  hydrochlorate  of  an  artificial  alkaloid  prepared  from  morphine. 

It  should  be  kept  iu  small  glas»^topi>ered  vials,  in  a  dark  place. 

Minute,  colorless,  or  grayish- white,  shiuiug  crj-stals,  turning  greenish 
on  exposure  to  light  and  air,  otiorless,  having  a  bitter  tjiste,  and  a  neutral 
or  faintly  acid  reaction.  Soluble  in  6.8  imrts  of  water  and  io  50  parts 
of  alcohol  at  15°  C.  (59°  F.);  slowly  decomjKtswl  by  boiling  water  co: 
boiling  alcohol ;  almost  insoluble  in  ether  or  chlorolorm,  and  should  it 
impart  color  to  either  of  these  liquids,  it  should  be  rejected,  or  it  may 
be  purified  by  thoroughly  agitating  it  with  either  liquid,  filtering,  and 
tlien  rapidly  diying  the  salt  on  bibulous  paper,  in  a  dark  place.  The 
aqueous  solution,  on  gentle  warming,  rapidly  turns  green,  but  retains  a 
neutral  reaction.  Solution  of  bicarbonate  of  sodium,  added  to  an  aque- 
ous solution  of  the  salt,  throws  down  the  white,  amorphoas  alkaloid, 
which  soon  turns  green  on  exposure  to  air,  and  forms  a  bluish^reen 
solution  with  alcohol,  a  purple  one  with  ether  or  pure  benzol,  and  a 
violet  or  blue  one  with  chloroform.  Addition  of  test-solution  of  nitrate 
of  silver  to  an  aqueous  solution  of  the  salt  produces  a  white  precipitate 
insoluble  in  nitric  acid,  but  instantly  reduced  to  metallic  silver  by  water 
of  ammonia. 
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SangutTiarine,  or  Ckderythvine.     CigHuNO,  ^  784. 

This  alkaloid  ia  derived  from  tlie  roots  of  Sangumaria  Ccnadensis, 
ChelidoDium  inajus,  aud  Glauciutn  luteum,  by  exhausting  them  with 
weak  sulphuric  acid,  precipitatiug  by  ammonia,  dissolving  it 'out  by 
ether,  and  precipitating  by  sulphuric  acid ;  the  sulphate  ia  decomposed 
by  ammonia.  It  is  a  white,  pearly  substance,  of  an  acrid  taste,  very 
soluble  in  alcohol,  also  soluble  m  ether,  in  iixeti  and  volatile  oils.  With 
acids  it  forms  soluble  salts,  which  are  remarkable  for  their  beautiful  red, 
crimson,  and  scarlet  colors.  From  this  it  is  inferretl  tliat  a  native  salt 
of  this  alkaloid  is  the  occasion  of  the  brilliaut  color  of  tlie  fi-esh  juice 
of  the  plant.  The  alkaloid  is  poisonous  in  lai^  doses,  but  its  salts  are 
used  in  medicine  aud  found  to  be  very  uiieful  in  d(«es  of  frat-tions  of  a 
^^in  in  expectorant  remedies. 

Chelidbie,  Cj^Hj^jO,. — The  precipitate,  as  above,  which  is  insoluble 
in  ether,  is  exhausted  with  dilute  sulphuric  acid,  the  solution  precipi- 
tated by  ammonia,  and  the  precipitate  crystallized  from  acetic  acid,  when 
colorless  flat  crystals  remain,  which  are  free  of  aceflc  acid,  have  a  bitter 
taste,  and  dissolve  in  alcohol,  fixed  and  volatile  oils.  It  forms  color- 
less, acidulous  salts,  of  a  purely  bitter  taste,  which  are  not  poisonous. 

Glaucine  is  prepared  from  the  juice  of  the  herb  Glaucium  luteum,  by 
precipitating  it  with  acetate  of  lead,  treating  the  filtrate  witli  sulphu- 
retted hydrtgen,  precipitatiug  it  with  tanniu,  decomposing  the  precipi- 
tate by  lime,  and  crj'stallizing  from  alcohol.  lu  the  horn-poppy  it  is 
combined  with  fumaric  acid. 

It  is  in  pearly  scales,  of  a  burning,  acrid  taste,  readily  .soluble  in  boil- 
ing water,  ether,  and  alcohol.  It  assumes  a  red  color  in  the  light,  dis- 
solves  in  warm  sulphuric  acid,  with  a  greenish-blue  color,  rendered 
reddish  by  dilution,  and  precipitated  by  ammonia,  with  a  blue  color, 
Its  salts  are  acrid. 

Picroglaimne,  gaucine,  is  prepared  from  the  root  in  a  similar  way. 
It  is  in  white  crj-stalline  scales,  of  a  bitter,  nauseous  taste,  soluble  m 
water,  alcohol,  and  ether,  and  colored  deep  green  by  sulphuric  acid. 
The  salts  are  crystalli^ble,  and  of  a  bitter,  nauseous  taste, 

Oorydaline,  CajH^NO,. — The  juice  of  the  root  is  precipitated  by  ace- 
tate of  lead,  dilute  sulphuric  acid  and  ammonia;  the  last  precipitate 
yields  the  alkaloid  to  alcohol.  It  has  also  been  obtained  from  the 
American  species,  though  by  a  different  process. 

Soft,  greyish-white  .lumps  or  powder,  colorless  prisms  or  scales,  with- 
out odor,  nearly  tasteless,  insoluble  in  water,  soluble  in  ether,  alcohol, 
and  alkalies;  of  an  alkaline  reaction,  the  solutions  are  greenish -yellow ; 
it  melts  in  boiling  v/ater,  and  is  colored  greenish-yellow  in  the  light ; 
the  salts  are  soluble,  very  bitter,  somewhat  erj'stallizable ;  nitric  acid, 
e\-en  in  dilute  solutions,  colors  corydaline  red  or  blood-red,  destroying 
it  at  the  same  time.     (See  Amer.  Jour,  of  Pharm.,  vol.  xxvii.,  p.  205.) 

Fuviarine  is  similar  to  the  foregoing,  but  soluble  in  water  and  insolu- 
ble in  ether;  it  precipitates  solution  of  gelatin. 

Violine. — The  alconolic  extract  is  treated  with  ether,  then  boiled  with 
sulphuric  acid  and  water,  precipitated  with  oxide  of  lead,  the  precipitate 
treated  with  alcohol.     Similar  in  its  action  to  emetine ;  but  differing 
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chemically  from  it  by  rendering  reddened  litmus  p^er  green,  and  beiw 
more  soluble  in  water,  less  in  alcohol,  it  is  insoluble  in  ether  and  fixed 
oils,  and  is  precipitated  from  the  solution  of  its  sulphate  by  gallic  acid. 
Some  violets,  however,  contain  emetine. 

Anchidine. — In  the  root  of  Anchieta  salutaris,  which  is  successfully 
naed  in  Brazil,  for  the  treatment  of  various  skin  diseases. 

The  bark  of  the  root  is  mashed  and  allowed  to  ferment,  extracted 
with  muriatic  acid  and  water,  e^-aporated  and  precipitated  by  am- 
monia; by  treatment  with  animal  charcoal  and  repeated  crystolliza- 
tion  from  alcoholic  solution  it  is  obtained  pure.  Yield  about  ,42  per 
centN 

Straw-yellow  needles,  insoluble  in  ether  and  water,  easily  soluble  in 
alcohol,  no  smell,  taste  sharp,  nauseous;  nitric  acid  colors  it  orange- 
yellow  to  chrome-yellow ;  sulphuric  acid,  violet  to  blackish. 

The  salte  are  soluble,  crystallizable ;  the  muriate  is  colorless,  cn-etal- 
lizing  from  hot  water  in  star-like  needles,  after  which  it  is  insoluble  in 
water. 

Theohnymine,  CjHgNjO^, — It  is  prepared  from  the  ehocolate-nut,  by 
a  process  simitar  to  that  for  obtaining  cafFeine.  It  dissolves  with  di£B- 
ciilly  in  boiling  water,  alcohol,  and  ether;  boiling  solution  of  caustic 
baryta  dissolves  it,  and  it  separates  again  on  cooling.  It  has  a  slightly 
bitter  taste,  is  unalterable  in  contact  with  the  air,  is  rendered  broivn  on 
exposure  to  a  heat  of  480°,  and  sublimes  at  between  554°  aud  SBS'*, 
leaving  but  little  charcoal. 

Its  salts  resemble  those  of  caffeine.  The  tannate  is  soluble  in  an 
excess  of  tannic  acid,  in  alcohol,  and  boiling  water.  With  chlorine  it  is 
converted  into  methylamine.  Prof.  Strecker  has  found  that,  by  heating 
in  a  sealed  tube  Tlieobrominia-f-A^  with  C,HjI  (iodide  of  methyle), 
the  resulting  products  are  AgI-|-HO-|-CaflFeine, 

Gaffeina,  U.  S.  P.     {Caffdne.     CaH,jN,Oj.H,0  =  212.) 

A  proximate  principle  of  feebly  alkaloidal  power,  generally  prepared 
from  the  dried  leaves  of  OameUia  Thea,  Link  (nat.  ord.  Tematra' 
mia/xoB),  or  from  the  dried  seeds  of  Ooffea  artibioa,  Linne  (naL  ord. 
Rtibiacece) ;  or  from  Guarana,  and  occurring  also  in  other  plants. 

Oaffeine,  Theine,  Guaranine,  Psoralme,  C8H,|^jO,-|-2HjO. — It  is 
preptffed  from  the  hot  infusion  of  tea  or  coffee  by  precipitating  the  tan- 
nic acid  with  subacetate  of  lead,  boiling  the  mixture;  fiiteringi  removing 
the  excess  of  lead  by  hydrosulphuric  or  sulphuric  add,  evaporating  the 
clear  liquor,  and  recrystallizing  the  product. 

A.  V  ogel,  Jr.'s,  method  is  as  follows :  Powdered  coffee  is  extracted 
by  commercial  benzol,  this  is  distilled  off,  leaves  an  oil  and  caffeine 
behind ;  the  oil  is  removed  by  a  little  ether  or  by  water,  from  which 
latter  liquid  the  alkaloid  cn'stallizes  on  cooling. 

Coffee  contains  about  \  per  cent.,  tea  (gunpowder)  1  to  4  per  cent., 
Ilex  Par^uayensis  (Psonilea  glanduloea)  .13  per  cent.,  of  caffeine. 
Black  tea  contains  more  caffeine  than  green  tea. 

Colorless,  soft  and  flexible  crystab,  generally  quite  long,  and  of  a 
Bilky  lustre,  permanent  in  the  air,  odorless,  having  a  bitter  taste  and  a 
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neutral  reaction.  Soluble  in  76  parte  of  water  and  in  35  parts  of  alco- 
hol at  15°  C.  (59°  F.) ;  in  9.5  parts  of  boiling  water  and  verj-  soluble 
in  boiling  alcohol ;  also  soluble  in  about  6  parts  of  chloroform,  but 
very  slightly  soluble  in  ether  or  in  disulphide  of  carl>on.  When  heattnl 
to  100°  C.  (212°  F.),  the  cn-stals  lose  8.49  per  cent,  in  weight  (of  water 
of  crystallization);  and,  when  heated  on  platinum  foil,  they  are  com- 
pletely volatilized  without  carbonizing.  On  heating  caffeine  with  chlo- 
rine water,  or  treating  it  with  concentrated  nitric  acid,  it  is  decomposed ; 
on  evaporating  afterward,  at  a  gentle  heat,  a  yellow  mass  is  left,  which, 
when  moistened  with  water  of  ammonia,  assumes  a  purplish  color. 

Sulphuric  or  nitric  acid  should  dissolve  it  without  color,  and  its 
S(]ueous  solution  should  not  be  precipitated  by  test-solution  of  iodide  of 
mercury  and  potassium  (absence  of  other  alkaloids). 

Its  salts  and  double  salts  are  well  defined  and  cryetallizable,  some  are 
decomposed  by  ^vater.  It  produces  a  crystalline  precipitate  with  nitrate 
of  silver,  Tannate  of  cafi^ina  is  obtained  as  a  white  precipitate,  solu- 
ble in  boiling  water. 

When  caTOine  is  distilled  with  caustic  baryta,  the  distillate  contains 
ammonia  and  methylamine,  and  there  remains  in  the  retort  a  ne\y  base, 
eaffeidine,  C,H,jN,Oj,  which  is  not  precipitated  by  solution  of  ammonia 
or  potassa,  but  is  separated  in  oily  drops  by  solid  KHO. 

Caffeine  b  not  an  aliraentar}',  but  tonic,  and  in  lai^  doses  a  poison- 
ous substance,  producing  death  in  various  animals,  by  palsj'ing  the 
nervous  system,  {Di:  Stuhlmann.')  It  seems  to  act  chiefly  on  the  gan- 
glionic system  of  ner\'es,  and  but  slightly  on  the  brain.  L.  Thompson 
has  used  it  in  doses  of  from  1  to  5  grains  in  the  low  stages  of  typhoid 
fevers  with  nun-ked  success ;  he  also  recommends  it  in  hemicrania,  neu- 
ralgia, and  relapsing  fever.  Its  solution  in  citric  acid  has  been  used 
with  considerable  success  in  the  treatment  of  sick-headache.  (See  £x- 
temporaneous  P/utrmacy)  This  solution  is  frequently  r^arded  as  the 
solution  of  a  citrate,  the  existence  of  which,  however,  is  denied  by  Hager. 
The  arseuiate  of  caffeina  has  been  used  by  Dr.  Gastriel,  of  Cairo,  1^'pt, 
as  a  substitute  for  quiuia  in  intermittents.  (vim.  31.  Monihly,  xvii.,  p. 
267.) 

Pilocarpine,  CnHuNjOj. — This  alkaloid  may  be  obtained  from 
jaborandi  (pilocarpus  ijennatifolius)  by  exhausting  the  leaves  with  80  per 
cent,  alcohol  in  whidi  8  parts  of  hydrochloric  acid  to  the  1000  have 
been  added.  The  tincture  is  reduced  to  the  consistence  of  a  fluid  extract, 
mixed  with  water  and  filtered,  a  slight  excess  of  ammonia  is  added  to 
the  filtrate  and  a  lai^  amount  of  chloroform,  the  chloroformic  solution 
is  agitated  with  water  sufficiently  acidulated  with  hydrochloric  acid  to 
neutralize  the  pilocarjfine,  and  it  may  be  obtained  from  the  aqueous 
solution  by  evaporation,  the  impurities  remaining  in  the  chloroform. 

The  muriate,  acetate,  nitrate,  hydrobromate,  and  phopphate  have  all 
been  prepared. 

Harmaline,  C,aH„NjO. — The  seeds  of  Peganum  harmala  (Ruta  syl- 
vestris),  a  plant  of  Southern  Russia,  are  used  there  as  a  dye,  and  are 
said  to  be  inebriating  and  soporific. 

The  neutralized  infusion  with  acidulated  water  is  saturated  ivith  table 
salt,  in  which  solution  the  chlorides  are  insoluble ;  the  purified  sahs  are 
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precipitute<l  by  excess  of  ammonia,  when  harmine  crj-stallizes  first  in 
aeedles,  attenvnnls  haniialine  in  scales.  Colorkiss  scales  or  octohedrons, 
nearly  tasteless,  witli  ilifficiilty  soluble  in  water  and  ether. 

The  salts  arc  of  a  snl])liiir-yellow  <-olor,  not  dyeing ;  of  a  purely  hitter 
taste ;  precipitated  by  excess  of  acids  or  iaor^nic  salts.  By  digestion 
witii  alcohol  another  alkaloid — 

ForphifrlKinni'nc,  harmaline  of  Goebel,  is  obtained,  of  a  red  eolor, 
yielding  red  salts  and  dyeing. 

Harminr,  C'jjHijX,0,  is  a  product  of  oxidation  of  harnialiue;  itcri'^ 
tallizes  in  TOlorles,s  prisms ;  its  salts  are  colorless,  but  otherwise  resemble 
those  of  harmaline.  Harmine  and  harmaline  are  splendid  led  dyes,  if 
previously  converted  into  poi^ihyrhamune. 

Jamahine  is  obtained  from  the  cabbage-tree  bark,  Geoflroya  Jamai- 
censis,  also  called  Andira  inennis. 

The  aqueous  infusion  is  precipitated  by  basic  acetate  of  lead,  treated 
with  sulphurett^  hydrogen,  and  evaporatwl.  It  crystallizes  in  yellow 
quadrangular  tables,  bitter,  soluble  in  water,  little  in  alcohol,  melting 
below  the  boiling  point  of  water.  The  salts  iitq  yellow,  bitter,  some 
crystal lizable ;  in  small  doses  they  prtwiuce  restlessness,  in  lai^r  pull- 
ing.    It  is  said  to  be  vermifuge. 

f<iirinfniiine. — From  the  bark  of  Andira  retusa  (GeoSroya  Suriiia- 
meufiis),  is  prepared  similarly  to  the  alwve.  It  crj-staliizes  in  fine  white 
microscopic  needles,  without  tatite  or  smell,  nearly  insoluble  in  culd 
water  and  etlter,  soluble  in  boiling  alcohol  and  boiling  water. 

Pki/soeilgmine. — ^This  alkaloid  is  obtained  from  the  Calabar  bean 
(Physostigma  venenosum),  by  exliausting  tlie  alooholic  extrat-t  of  the 
beans  with  water,  precipitating  with  magnesia,  evaporating  and  dissolv- 
ing with  ether.  Weak  sulphuric  acid  was  added  to  the  ethereal  solu- 
tion and  shaken  well.  The  solution  of  tlie  sulphate  which  remains 
below  yields  the  alkaloid  on  evaporation. 

The  salicylate  of  physostigmiue  is  a  new  officinal  in  the  United  ^aka 
PJutriiuwo^xeki,  and  has  a  formula  of  Ci5H3,NjO„CjHjOj  ^  413.  The 
d<»e  is  uncertain,  as  no  experiments  liave  been  recorde<l ;  in  ophthalmic 
practice  a  solution  of  a  grain  or  two  in  the  ounce  would  be  suitable. 

Bfiplinine. — The  root  of  Baptisia  tinttoria  contains  an  alkaloid  which 
has  not  been  isolated,  unlcs?  the  ciystalliue  principle  of  B.  Ij.  Smedley 
(Amei:  Jour.  Phann.,  ]86'2,  p.  310)  is  tlie  pure  alkaloid, 

Vynapine  is  a  scai-cely  known  alkaloid,  obtained  by  Fieinus  from 
fool's  parsley.  (See  Syifabus.)  It  crj'stallizes  in  rhombic  piisms,  ivhich 
are  soluble  in  water  and  alcohol,  insoluble  in  ether,  and  have  an  alka- 
line reaction.     The  sulphate  is  crystallizabie. 

TriaiioepenuiRe. — From  the  root  of  the  Brazilian  tayuya  de  pimenta 
comari,  Peckolt  separated  this  alkaloid,  whith  is  prolwibly  identical  with 
Herbci^r's  tayuy'ma.  It  crystallizes  in  colorless  needles,  is  inodorous, 
of  a  biting  taste,  insoluble  in  ether,  soluble  in  alcohol  and  water,  has  an 
alkaline  reaction,  and  furnishes  with  sulphuric  acid  a  cr}'stallizable  salt. 
It  appears  to  be  purgative. 

Afhcronpermine,  Cj„Hj„XOj,  was  discovered  by  Zeyer  in  an  Anstra- 
iian  drug.  (Amer.  Jour.  Pharm.,  180'i,  u.  165.)  It  is  a  grayish-white 
powder,  of  a  bittei"  taste,  changing  to  yellowish  in  the  sunlight.    When 
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carefully  heated  it  gives  off  the  odor  of  putrid  meat  and  afterwards  of 
herrings ;  it  probably  evolves  propylamine.  It  is  nearly  insoluble  in 
ivater;  dissolves  iu  1000  parts  of  oold  and  100  parts  boiling  ether,  iu 
32  parts  cold  and  2  parts  Doiling  stronger  alcohol,  in  chloroform,  bisul- 

Shide  of  carbon,  volatile  and  fixed  oifc ;  concentrated  nitric  acid  i)ro- 
uces  a  browu-yellow  color;  sulphuric  acid  and  chromate  of  potaesium 
yield  slowly  a  green  color  of  CtjO,  ;  from  iodic  acid  it  liberates  iodine. 

Cocaine,  CijHjiXO,,  is  obtained  from  the  leaves  of  Erythroxylon 
coca  by  exhausting  them  with  acidulated  alcohol,  treating  with  mtlk 
of  lime,  neutralizing  the  filtrate  with  sulphuric  acid,  evaporating,  dilut- 
ing with  water,  filtering  from  the  resin,  precipitating  by  carbonate  of 
sodium  and  exhausting  the  alkaloid  by  ether,  the  last  traces  of  coloring 
matter  can  only  l>e  removed  by  washing  with  alcohol. 

It  crystallizes  from  its  alcoholic  solution  in  colorless  prisms ;  soluble 
in  704  parts  of  cold  wat«r,  in  alcohol  and  ether.  The  solutions  are 
alkaline  to  te^t  paper ;  bitterish ;  promote  the  fiow  of  saliva  and  pro- 
duce a  feeling  of  numbness  upon  the  tongue. 

Its  salts  crystallize  with  some  difficulty,  and  show  no  striking  reac- 
tions with  tests,  or  peculiar  coloration  ivith  oxidizing  agents.  Its  pre- 
cipitate with  iodohydrargyrate  of  potassium  (Mayer's  teat)  dissolves  in 
muriatic  acid,  in  which  lidiavior  it  differs  from  other  alkaloids. 

Heated  with  muriatic  acid  it  splits  into  benzoic  acid  and  a  new  base, 
ecgonine,  CgH^NOj+HjO,  which  is  soluble  in  water. 

For  further  accounts  see  the  p^)ers  of  Dr.  A.  Niemann  {Amer.  Jour. 
Pharm.,  1861,  p.  122),  of  J.  M.  Maisch  {ibid.,  496),  and  of  Lossen 
{Und.,  1862,  406). 

The  Cinchona  Alxalotm  and  their  Salts. 

In  view  of  tlie  importance  of  the  derivatives  of  cinchona  bark,  the 

officinal  process  of  assay  of  the  liark  is  introduced  here,  as  it  ivill  enable 

the  phamiacist  to  detect  an  inferior  bark  if  the  operator  performs  the 

process  skillfully. 

ASSAY   OP  CIN(;UONA  BARK. 
I.  Fm-  Total  Alkaloids. 
Cinchona,  in  No.  80  powder,  and  fully  dried  at  100=  C.  (212°  F.), 

twenty  grammes 20 

Lime,  five  grammea 5 

Diluted  sulphuric  acid, 

Solution  of  soda, 

Alcohol, 

Distilled  water,  each A  suflScient  quantity. 

Make  the  lime  into  a  milk  with  50  c.c  of  distilled  water,  thoroughly 
mix  therewith  the  cinchona,  and  dry  the  mixture  completely  at  a  tem- 
perature not  above  80°  C.  (176°  F,).  Digest  the  dried  mixture  .with 
200  c.c.  of  alcohol,  in  a  flask,  near  the  temperature  of  boiling  for  an 
hour.  When  cool,  pour  the  mixture  upon  a  filter  of  about  6  inches 
(15  centimeters)  diameter.  Rinse  the  nask,  and  wash  the  filter  with 
WO  c.c.  of  alcohol,  used  in  several  portions,  letting  the  filter  drain  after 
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use  of  each  portion.  To  the  filtered  liquid  add  enough  diluted  sul- 
phuric acid  to  render  the  liquid  acid  to  test-pa])er.  Let  any  resulting 
precipitate  (sulphate  of  calcium)  subside;  then  decant  the  liquid,  in 
portions,  upon  a  very  small  filter,  and  wash  the  residue  and  filter  with 
email  portions  of  alcohol,  Ifetill  or  evajxirate  the  filtrate  to  expel  all 
the  alcohol,  cool,  jiaas  through  a  small  filter,  and  wash  the  latter  with 
distilled  water  slightly  acidulated  with  diluted  sulphuric  acid  until  the 
washings  are  no  longer  made  turbid  bv  solution  of  soda.  To  the  filtered 
liquid,  concentrated  to  the  volume  of  about  50  c.c,  when  nearly  cool,  add 
enough  solution  of  soda  to  render  it  strongly  alkaline.  Collect  the  pre- 
cipitate on  a  wetted  filter,  let  it  drain,  and  wash  it  with  small  porfionB 
of  dbtiiled  water  (asing  as  little  as  possible)  until  the  washings  give 
but  a  slight  turbidity  with  test-solution  of  chloride  of  barium.  I>rain 
the  filter  by  laying  it  upon  blotting  or  filter  papers  until  it  is  nearly  drj". 
Detach  the  precipitate  carefully  from  the  filter  and  transfer  it  to  a 
weighed  capsule,  wash  the  filter  with  distilled  water  acidulated  with 
diluted  sulphuric  acid,  make  the  filtrate  alkaline  by  solution  of  soda, 
and,  if  a  precipitate  result,  wash  it  ou  a  very  small  filter,  let  it  drain  well, 
and  transfer  it  to  the  capsule.  Dry  the  contents  of  the  latter  at  100°  C. 
(212"  F.)  to  a  constant  weight,  cool  it  in  a  desiccator,  and  weigh.  The 
number  of  grammes  multiplied  by  5  equals  the  percentile  of  total  alka- 
loids in  the  cinchona. 

II.  For  Quinine. 

To  the  total  alkaloids  from  20  gms.  of  cinchona,  previously  weighed, 
add  distilled  water  acidulated  with  diluted  sulphuric  acid  until  the  mix- 
ture remains  for  10  or  15  minutes  after  digestion  just  distinctly  acid  to 
test-paper.  Transfer  to  a  weighed  beaker,  rinsing  with  distilled  water, 
and  adding  of  this  enough  to  make  the  whole  weigh  70  times  the  weight 
of  the  alkaloids.  Add  now,  in  drops,  solution  of  soda,  previously  well 
diluted  with  distilled  water,  until  the  mixture  is  exactly  neutral  to  test- 
paper.  Digest  at  60°  C.  (140°  F.)  for  5  minutes,  then  cool  to  15°  C. 
(59°  F.),  and  maintain  at  this  temperature  for  half  an  hour.  If  crys- 
tals do  not  appear  in  the  glass  vessel,  the  total  alkaloids  do  not  contain 
quinine  in  quantity  over  8  per  cent,  of  their  weight  (corresponding  to 
9  per  cent,  of  sulphate  of  quinine,  crystallized).  If  crystals  appear  in 
the  mixture,  pass  the  latter  through  a  filter  not  lai^r  than  necessary, 
prepared  by  drying  two  filter-papers  of  2  to  3J  inches  (5  to  9  centimeters) 
diameter,  mraraimg  them  to  an  equal  weight,  folding  them  separately, 
and  placing  one  wimiu  the  other  so  as  to  make  a  plain  filter  four-fold  on 
each  side.  When  the  liquid  has  drained  away,  wash  the  filter  and  con- 
tents with  distilled  water  of  a  temperature  of  15°  C.  (59°  F.)  added  in 
small  portions,  until  the  entire  filtered  liquid  weighs  90  times  the  weight 
of  the  alkaloids  taken.  Dry  the  filter,  without  separating  its  folds,  at 
60°  C.  (140°  F.),  to  a  constant  weight,  cool,  and  weigh  the  inner  filter 
and  contents,  teking  the  outer  filter  for  a  counter-weight.  To  the  weight 
of  effloresced  sulphate  of  quinine  so  obtained,  add  11.5  per  cent,  of 
its  amount  (for  water  of  crystallization),  and  add  0.12  per  cent,  of  the 
weight  of  the  entire  filtered  liquid  {for  eolubilitj'  of  the  crj-stals  at  15°  C. 
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or  59°  F.).  The  sum  in  grammes,  multiplied  by  5,  eqoals  the  percent- 
age of  ciyataJlized  sulphate  of  quinine  equivalent  to  the  qititune  in  the 
eiocbona. 

Quinina,  U.  S.  P.    {Quinine.    aoHj,N,0,.3HjO  (crystallized)  =  378.) 

An  alkaloid  prepared  from  different  species  of  cinchona. 

This  alkaloid  is  prepared  from  various  species  of  cinchona  bark, 
which  contain  it  in  comhinatlon  with  kinic  acid  and  the  astringent 
principle  called  cincho-tannic  acitl.  These  combinations  being  only 
partially  soluble  in  water,  resort  is  had  to  an  acid  which  liberates  the 
clkaloiu  iu  a  soluble  form.  That  U8«l  in  the  former  officinal  process 
for  preimring  the  sulphate  of  quinine  is  muriatic,  which  is  mixal  with 
water  in  which  the  powdered  bark  b  boiled.  The  very  soluble  muriate 
of  quinine  contained  in  this  decoction  is  decomiMsed,  giving  up  its  acid 
to  lim?,  while  the  quinine  is  liberated,  and,  being  insoluble,  is  precipitated 
with  the  excess  of  lime  added,  l!ic  water  retaining  the  chloride  of  cal- 
cium re^'iltiug  from  the  reaction,  r,nd  most  of  the  impurities,  in  solution. 
The  precipitate*!  quinine  and  excess  of  lime  being  now  digested  in  alcohol, 
the  former  is  dissolved,  and  the  impure  quinine  is  obtained  by  evaporat- 
ing this  alcoholic  solution.  The  remaining  [>art  of  the  process  consists 
in  converting  this  into  the  officinal  sulphate,  at  the  same  time  rendering 
it  pure.  To  accomplisli  this,  the  amorphous  mass  is  dissolved  in  diluted 
suf|)huric  acid,  and  filteretl  through  bone-black,  which  contains  sufficient 
carlKinate  of  lime  to  neutralize  tlie  exce«  of  sulj)huric  acid,  and  thus 
fa<.-ilitate  the  cr}'stallizatiou  of  the  sulphate  as  tlie  solution  cools.  This 
process  requires  to  be  reixated,  with  the  addition  of  acid,  if  the  charcoal 
is  too  alkaline,  till  a  white  and  pure  protluct  is  the  result. 

The  following  is  the  pnKt'M  for  preparing  this  alkaloid  without 
alcohol,  by  Herrmg,  who  substitutes  in  place  of  it  oil  of  turpentine  or 
benzole : — 

Powdered  bark  is  boiled  with  caustic  soda,  to  remove  extractive,  gum, 
and  coloring  matter,  exhausted  with  dilutetl  sulphuric  acid,  eva|>oratetl 
at  about  120°,  filtei^d,  prec-ipitated  by  caustic  soda,  washed,  redissolvcd 
in  HjSOj,  recr}'stallized,  treated  with  animal  cliarcoal,  and  by  fractional 
m'stallizatious  purified  from  the  other  alkaloid. 

The  soda  liquor  is  supersaturated  with  muriatic  acid,  evaporated, 
filtered,  treated  with  hydrate  of  lime,  from  which  precipitate  the  alka- 
loids may  be  extracted  by  oil  of  turpentine  or  benzole.  On  adding 
diluted  H,SO„  a  solution  of  the  alkaloid  is  obtained  to  be  purified  as 
above. 

A  white,  flaky,  amorphoas  or  minutely  crj-stalline  powder,  pernmneut 
in  the  air,  oilorless,  having  a  very  bitter  ta.ste,  aud  au  alkaline  reaction. 
Soluble  in  about  1600  parts  of  water,  and  in  6  (uirts  of  alcohol  at  16° 
0.  (59°  F.) ;  in  700  parts  of  boiliug  water,  iu  2  parts  of  boiling  alcohol, 
in  about  25  parts  of  ether,  in  atwut  5  parts  of  chloroform,  in  about  200 
parts  of  glycerin,  and  also  soluble  iu  beiiziu,  benzol,  water  of  ammonia, 
or  in  diluted  acids,  which  latter  it  neutralizes.  When  heat«d  to  57°  C. 
(135°  F.),  it  melts,  and,  at  the  temperature  of  the  water-bath,  loses 
about  9  per  cent,  (about  2  molecules)  of  its  water  of  crystallization, 
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the  remainder  being  expelled  at  125°  C.  (257°  F.).  On  ignition,  the 
alkaloid  burns  slowly,  without  leaving  a  residue.  The  solution  of 
quinine  in  diluted  sulphuric  acid  has  a  vivid,  blue  fluorescence.  Treated, 
flwt,  with  fresh  chlorine  water,  and  then,  with  a  slight  excess  of  water 
of  ammonia,  quinine  produces  an  emerald -green  color. 

Quinine  should  aflord  qo  color,  or  none  darker  than  a  pale  yellow, 
with  undiluted  sulphuric  acid  (absence  of  foreign  organic  matters),  nor 
should  it  be  reddened  by  nitric  acid  (diiference  fi-om  morphine).  If 
1  gm.  of  quinine  l>e  mixed,  in  a  mortar,  with  0,5  .gm.  of  sulphate  of 
ammonium  and  5  c.c.  of  distilled  water,  the  mixture  thoroughly  dried 
on  the  water-bath,  the  residue  (which  sliould  be  neutral  to  test-paper) 
^itatod  with  10  c.c.  of  distilled  M'ater,  this  mixture  macerated  at  15 
C.  (59"  F.)  for  half  an  hour,  then  filtered  through  a  small  filter,  6  c.c. 
of  the  filtrate  taken  in  a  test-tube,  and  7  c.c.  of  water  of  ammonia 
(»p;  gr.  0.960)  then  added — ou  closing  the  test-tube  with  the  finger  and 
gentlv  turning  it  until  the  ammonia  is  fully  intermixed,  a  clear  liquid 
should  be  obtaiued.  If  the  temperature  of  maceration  has  been  16'^  C. 
(60.8'^  F.),  7.5  c.c.  of  the  water  of  ammonia  may  be  added ;  if  17°  C. 
{62.6°  P.),  8  c.c.  may  be  added.  In  each  instance  a  clear  liquid  indi- 
cates the  absence  of  more  than  about  1  per  cent,  of  cinchonidiue  and 
quinidine,  and  of  more  than  traces  of  cinchoniue. 

Its  salts  are  mostly  cry  stall  izable ;  their  solutions  show  a  blue  fluores- 
cence, and  on  the  addition  of  fresh  chlorine  water  and  a  little  anmionia, 
are  colored  \'iolet,  by  an  excess  of  NH,  emerald-green ;  too  much  chlo- 
rine causes  a  brown  color.  A  solution  of  quinine  in  diluted  sulphuric 
acid,  mixed  with  some  acetic  acid  and  alcohol,  and  heated  to  130", 
yields,  after  the  addition  of  tincture  of  iodine,  beautiful  emerald^reen 
cn'stals  of  iodosulphate  of  quinine,  Herapath's  salt,  which  are  nearly 
coliirless  by  transmitted  light.  The  solution  of  its  salts  is  precipitated 
by  alkalies,  their  carbonates  and  bicarbonate ;  but  if  they  had  been 
previously  sufficieutly  acidulated  with  tartaric  acid,  bi'arlwnate  of 
sodium  produces  no  precipitate.  If  their  solution  is  treated  first  with 
chlorine  water,  free  from  hydrochloric  acid,  and  subsequently  with 
finely- jjowdered  ferrocyanide  of  potassium,  a  red  coloration  is  produced, 
while  ]>otassa  causes  a  yellow  color.  Quinine  salts  are  precipitated  by 
ferrocyanide  of  potaiisinm,  tlie  precipitate  is  dissolved  on  boiling  aiw 
by  an  excess  of  the  precipitant.     (Differences  from  cinchoniue.) 

QuinijuB  Biaulphaa,  U.  S.  P.     (Bmilphaie  of  Quinine. 
C„H5,NAHjSO,.7HjO  =  548.) 

BLsulphate  of  quinine  should  be  kept  in  well-stopped  bottles. 

Colorless,  clear,  orthorhombic  crj-staLs,  or  small  needles,  effloresdng 
and  becoming  opaque  on  exposure  to  air,  odorless,  having  a  very  bitter 
taste,  and  a  strongly  acid  reaction.  Soluble  in  about  10  parts  of  water 
(with  vivid  blue  fluorescence),  and  in  32  parts  of  alcohol  at  15"  C. 
(59°  F.);  very  soluble  in  boiling  crater  and  in  boiling  alcohol.  At  100° 
C.  (212°  F.)  it  loses  all  its  water  of  cri^stailization,  and  at  135°  C. 
(275°  F.)  it  is  converted  into  bisulphate  of  quinicine.  On  ignition,  the 
salt  bums  slowly  without  leaving  a  residue.     Treated,  first,  with  fresh 
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chlorine  water,  and  then,  with  a  slight  excess  of  water  of  ammonia,  it 
produces  an  emerald-green  color.  Its  aqueous  solution'  yields,  with  water 
of  ammonia,  a  precipitate  readily  soluble  in  an  excess  of  water  of 
ammonia,  or  in  ether.  With  test-solution  of  chloride  of  barium  it  pro- 
duces a  white  precipitate  insoluble  in  hydrochloric  acid. 

The  salt  should  not  be  colored,  or  at  most,  but  very  slightly  colored, 
by  undiluted  sulphuric  acid  (absence  of  foreign  organic  matters),  nor  be 
reddened  by  nitric  acid  (difference  from  morphine).  If  1  gm.  of  bisul- 
phate  of  quinine  be  drieii,  on  a  water-bath,  to  coustant  weight,  the  resi- 
due should  weigh  not  less  than  0.77  gm.  (absence  of  free  water).  If  1 
gra.  of  the  salt,  previously  dried  at  100°  C.  {212°  F.),  be  agitated  with 
8  c.c.  of  distilled  water,  the  mixture  made  exactly  neutral  to  test-paper 
by  the  cautious  addition  of  water  of  ammonia,  then  increased  by  the 
addition  of  distilled  water  to  10  c.c,  aud  macerated  at  15"  C.  (59°  F.) 
for  half  an  hour,  upon  proceeding  further  as  directed  for  the  correspond- 
ing test  under  quinine  (see  Quinina),  the  results  there  given  should  be 
obtained. 

QuiniTux  Hydroln-omas,  U.  S.  P.     (Hydrobromale  of  Quinine. 
Ca,Hj,N,0,HBr.2HjO  =  440.8.) 

Hydrobromate  of  quinine  should  be  kept  in  well-stopped  bottles. 

Colorless,  lustrous  needles,  permanent  in  ordinary-  air,  but  readily 
efflorescing  at  a  gentle  heat,  odorless,  having  a  verj'  bitter  taste,  and  a 
neutral  or  slightly  alkaline  reaction.  Soluble  in  about  16  parts  of  water, 
and  in  3  parts  of  alcohol  at  1 5°  C.  (59°  F.) ;  in  1  part  of  boiling  water, 
and  in  less  than  1  part  of  boiling  alcohol ;  in  6  parts  of  ether,  in  12 
parts  of  chloroform,  and  moderately  soluble  in  glycerin.  On  ignition, 
the  salt  bums  slowly  without  leaving  a  residue.  The  aqueous  solution, 
when  acidulated  with  sulphuric  acid,  has  a  blue  fluorescence,  and,  when 
treated,  first,  with  fresh  chlorine  water,  and  then  with  a  slight  excess  of 
water  of  ammonia,  it  produces  an  eraerald-greeu  color.  Water  of 
ammonia  added  to  the  aqueous  solntion  throws  down  a  white  precipitate 
readily  soluble  in  an  excess  of  water  of  ammonia,  or  in  ether.  Test- 
solution  of  nitrate  of  silver  produces  a  white  precipitate,  which  is  insol- 
uble in  diluted  nitric  acid,  and,  when  filtei-ed  o£F  and  washed,  insoluble 
in  solution  of  carbonate  of  ammonium. 

The  salt  should  not  be  colored,  or  not  more  than  very  slightly  colored, 
by  undiluted  sulphuric  acid  (absence  of  foreign  organic  matters),  nor  be 
reddened  by  nitric  acid  (difference  from  morphine).  If  a  small  portion 
of  the  salt  be  dried  on  the  water-bath  until  it  ceases  to  lose  weight,  and 
the  residue  cooied  in  a  desiccator,  the  loss  of  weight  should  not  exceed 
8.2  per  cent.  The  aqueous  solution  should  not  be  rendered  turbid  by 
diluted  sulphuric  acid  (absence  of  barium),  and  not  more  thau  slightly 
turbid  by  test-solution  of  chloride  of  barium  (limit  of  sulphate).  If 
1,5  gm.  of  the  salt  be  dissolved  in  15  c.c.  of  hot  distilleu  -vrater,  the 
solution  stirred  with  0.6  gm.  of  crystallized  sulphate  of  sodium  in 
powder,  the  mixture  uiaintaiued  at  15*^  C.  (59"  F.)  for  half  an  hour  and 
then  drained  through  a  filter  only  large  euough  to  contain  it,  until  5  c.c. 
of  filtrate  are  obtained — upon  treating  this  liquid  as  directed  for  the 
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correspouduig  test  under  quinme  (see  Quinlna),  the  results  there  given 
should  be  obtamed. 

Quinince  Hydrochloras,  U.  S.  P.     (Hydrochloraie  of  Quinine. 
CVHj,XjO,HC1.2HjO  =  396.4.) 

Hydrochlorate  of  quinine  should  be  kept  m  well-stopped  bottles. 

The  Dublin  Phm-macopona  orders  437  graiua  of  crystallizeil  sul- 
phate of  quiuioe  (equivaleut  to  382  grains  of  the  salt  dried  at  212^) 
diewolved  ID  30  oz.  of  boiling  water,  to  be  precipitated  by  123  graius 
of  chloride  of  barium,  and  tlie  filtrate  evaporated  until  a  pellicle  forms. 
Another  process  is  to  decompotie  1  part  of  the  sulphate  in  alcoholic 
solution  by  3  parts  of  chloride  of  sodium.  It  crystallizes  with  2HjO 
in  needles  of  a  pearly  lustre,  more  soluble  than  the  sulphate.  Baiyta 
is  detected  by  sulphuric  acid,  sulphate  of  quinine  by  chloride  of  barium. 

White,  lustrous  needles,  forming  tufts,  permanent  in  ordinary  air, 
but  readily  eJHuresciug  at  a  gentle  heat,  odorless,  having  a  very  bitter 
taste,  and  a  neutral  or  faintly  alkaline  reaction.  Soluble  in  34  peu'ts  of 
water,  and  in  3  parts  of  alcohol  at  I'D"  C.  (59°  F.) ;  in  1  part  of  boiling 
water,  and  very  soluble  in  boiling  alcohol ;  when  rendered  anhydrous, 
it  is  soluble  in  1  part  of  cbloi-oform.  On  ignition,  the  salt  burns  slowly 
witiiout  leaving  a  residue.  The  saturate<l,  aqueous  solution  does  not 
show  any  blue  fluorescence,  which,  ho\vever,  appears,  in  some  degree,  in 
more  dilute  solutions,  if  not  acidulated.  When  treated,  first,  with  fresh 
chlorine  water,  and  then  with  a  slight  excess  of  water  of  ammonia,  it 
prcHluces  an  emerald-green  color.  Water  of  ammonia  added  to  tiie 
a([iieous  solution,  throws  down  a  white  precipitate  readily  soluble  in  an 
excess  of  water  of  ammonia,  or  in  ether.  Test-solution  of  nitrate  of  silver 
prtHluceia  white  precipitate  insoluble  in  nitric  acid,  butsoluble  in  ammonia. 

The  salt  should  not  be  colored,  or  only  very  slightly  colored,  by  undi- 
luted sulphuric  acid  (aluencc  of  foreigu  organic  matters),  nor  be  nMldeued 
by  nitric  acid  (difference  from  morphine).  The  aqueous  solution  of  the 
salt  should  nut  be  rendered  turbid  by  diluted  sulphuric  acid  (absence  of 
barium),  nor  more  than  slightly  turbid  by  testr-solution  of  chloride  of 
barium  (limit  of  sulphate).  If  a  small  portion  of  the  salt  be  dried  on 
a  water-bath  until  it  censes  to  lose  weight,  and  the  residue  cooled  in  a 
desiccator,  the  loss  of  weight  should  not  exceed  9  per  ceut.  If  1.5  gm. 
l)e  dLs-^olved  in  15  c.c.  of  hot  distilled  water,  the  solution  stirred  with 
0.75  gm.  of  crv'stallized  sulphate  of  sodium  in  powder,  the  mixture 
maintained  at  15°  C.  (59°  F.)  for  half  an  hour,  and  then  drained  through 
a  filter  only  large  enough  to  contain  it,  until  5  c.c,  of  filtrate  are  obtainwl 
— u)x>u  treating  this  li(|uid  as  directed  for  the  corresponding  test  under 
quinine  (see  Qainiiia),  the  results  there  given  should  be  obtained. 

Qiunina:  Sulphas,  U.  S.  P.     (SuIpfuUe  of  Quinine. 
(C,„H«XA)!H^,.7H,0  =  872.) 
{QuinicE  Su!phan,  Pharm.,  1870.) 
Sulpliate  of  quiniue  should  be  kej)!  in  well-«topp«l  bottles. 
Of  the  salts,  the  neutral  sulphate  (formerly  called  disulphate)  is  offic- 
inal, and  mostly  employed.     Its  m»xle  of  preparation  has  been  given 
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ftbove.  It  is  in  feathery,  ivhite  crystals,  much  interlaced ;  of  its  8 
equivalents  of  water,  6  are  given  ott'  by  exposure  to  dry  air,  while  the 
reniainiug  2  are  driven  off  at  248°.  It  dissolves  in  740  parts  of  cold 
and  30  parts  boiling  water,  in  60  parts  of  alcohol,  but  scarcely  in  ether. 
The  addition  of  a  mineral,  or  of  certain  organic  acids,  renders  it  easily 
soluble. 

The  salts  of  qninine  are  all  used  as  tonics ;  the  sulphate,  especially,  is 
a  well-known  antiperiodic  and  febrifuge ;  it  ia  said  to  produce  abortion 
when  given  during  pr^nauOT.  The  dose  varies  from  1  to  20  grains. 
It  is  given  in  powder,  piU,  mixture,  and  solution.  (See  Ettanporan&ma 
PkarvMcy.) 

Snow-white,  loose,  Sliform  crystals,  fragile  and  somewhat  flexible, 
making  a  very  light  and  easily  compressible  mass,  lustreless  from  super- 
ficial efflorescence  after  standing  in  the  air,  odorless,  having  a  persistent, 
very  bitter  taste,  and  a  neutral  reaction.  Soluble  in  740  parts  of  water, 
and  in  65  parts  of  alcohol  at  15°  C.  (59°  F.) ;  in  about  30  parts  of 
boiling  water,  in  about  3  parts  of  boiling  alcohol,  in  small  propor- 
tions of  acidulated  water,  in  40  parts"  of  glycerin,  in  1000  parts  of  chlo- 
roform, and  very  slightly  soluble  in  ether.  When  long  exposed  to  the 
air,  or  when  kept  at  60°  or  60°  C.  (122°  to  140°  F.)  for  some  hours,  it 
loses  most  of  its  water  of  crystallization  (all  except  4,6  per  cent.,  or  2  to 
3  molecules  of  water),  the  last  portion  being  slowly  exi)elled  at  100°  to 
115°  C.  (212°  to  239°  F.).  On  ignition,  ^e  salt  burns  slowly  without 
leaving  a  residue.  The  aqueous  solution  of  the  salt,  especially  when 
acidulated  with  sulphuric  acid,  has  a  vivid,  blue  fluorescence.  "When 
treated,  first,  with  fresh  chlorine  water,  and  then  with  a  slight  excess  of 
water  of  ammonia,  the  salt  produces  an  emerald-green  color.  Water  of 
ammonia  added  to  the  aqueous  solution  of  the  salt,  thron-s  down  a  white 
precipitate  readily  soluble  in  an  excess  of  water  of  ammonia,  and  soluble 
in  about  20  times  tte  weight  of  ether  (the  other  cinchona  alkaloids  requir- 
ing larger  proportions  of  ether  or  of  water  of  ammonia  for  solution). 
Dissolved  in  water,  it  yields,  with  test-solution  of  chloride  of  barium,  a 
white  precipitate  insoluble  in  hydrochloric  acid. 

The  salt  should  not  be  colored,  or  not  more  than  veiy  slightly  col- 
ored, by  undiluted  sulphuric  acid  (absence  of  foreign  oi^anic  matters*, 
nor  be  reddened  by  nitric  acid  (diflference  from  morphine).  20  c.c.  of 
absolute  alcohol  should  dissolve  0.2  gm,  of  the  salt,  forming  a  clear 
liquid.  If  a  portion  of  the  salt  be  boiled  with  milk  of  lime,  no  ammo- 
niacal  vapor  should  be  given  off. 

If  1  gm.  of  the  salt  be  placed  in  a  porcelain  capsule,  and  dried  at  a 
temperature  of  100°  C.  (212°  F.)  for  3  hours,  or  until  a  constant  weight 
is  attained,  the  lemainder,  cooled  in  a  desiccator,  should  weigh  not  less 
than  0.838  cm.  (absence  of  more  thao  8  molecules,  or  16.18  per  cent 
of  water).  If  the  residue,  thus  dried  at  100°  C.  (212°  F.),  be  agitated 
with  10  c.c.  of  distilled  water,  the  mixture  macerated  at  15°  C  (69°  F.) 
for  half  an  hour,  then  Altered  through  a  small  filter,  5  c.c.  of  the  filtrate 
taken  in  a  test-tube,  and  7  c.c.  of  water  of  ammonia  (sp.  gr.  0.96O)  then 
added,  on  closing  the  test-tube  with  the  finger,  and  gently  turning  it 
until  the  ammonia  is  fully  intermixed,  a  clear  liquid  should  be  obtained. 
If  the  temperature  of  macenitioii  has  been  16°  C.  (60.8°  F.),  7.6  cc.  of 
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the  water  of  ammonia  may  be  added ;  if  17'  C,  (62,6°  F,),  8  c.e.  may- 
be added.  In  ea«h  instance,  a  clear  liquid  indicates  the  abseace  of  more 
than  about  1  per  cent,  of  cinchonidinc  or  quinidine,  and  of  more  tJian 
traces  of  cinchoiiirie. 

Deiedion  of  Adulterations  and  Impurities  in  Sulphate  of  Quinine. — 
The  l)ehavior  of  the  ciachotia  alkaloids  and  their  salts  has  been  men- 
tioned under  their  respective  heads,  and,  with  the  aid  of  these  tests,  it  is 
not  very  difficult  to  distinguisb  the  alkaloids,  when  pure,  from  each  other. 
There  is  more  difficulty  experienced  in  detecting  the  presence  of  one 
alkaloid  in  another,  or  in  finding  out  foreign  snbetances  sometimes 
fraudulently  mixed  vnth  tliem.  The  following  are  the  various  tests 
proposed  for  these  purposes, 

1,  Zimmer'a  tait. — 60  drops  of  ether,  20  of  ammonia  water,  and  10 
grains  of  the  sulphate,  previously  dissolved  in  16  drops  of  water  and 
10  drops  of  diluted  Bulphurio  acid,  made  of  1  part,  by  weight,  of  sul- 
phuric acid  to  5  of  water,  are  mixed  in  a  test-tube ;  the  quiiiiae,  being 
soluble  in  the  ether,  will  not  appear,  but  any  admixture  of  cinrfionine,  or 
above  10  per  cent,  of  quinidine,  will  separate  as  a  layer  of  white  powder, 
between  the  aqueous  liquid  and  the  supeniatont  ether.  If  quinidine  be 
present,  it  will  be  dissolved  by  a  lai^  addition  of  ether,  while  cinchonine 
will  not.  If  Ig»s  than  10  per  cent,  of  quinidine  is  present,  the  mixture 
will  be  clear,  but  the  quinidine  will  soon  crystallize,  while  quinine  will, 
after  a  while,  gelatiuize  the  ethereal  solution. 

2.  Hump's  test  is  said  to  be  even  more  delicate  than  the  former.  6 
grains  of  the  sulphate,  J  drachm  of  ether,  2  or  3  drops  of  ammonia 
water,  are  well  agitated  in  a  t«8t-tube;  pare  sulphate  of  quinine  will 
yield  a  perfectly  transparent  solution ;  if  5  per  cent,  of  sulphate  of  qui- 
nidine is  present,  the  solution  will  likewise  be  clear,  but,  after  a  while, 
will  become  turbid;  10  per  cent,  of  quinidine  will  leave  a  portion  undis- 
solved ;  with  le^  than  5  per  cent,  the  solution  is  to  be  evaporated  spon- 
taneously, quinidine  will  then  be  left  in  crystals,  but  quinine  as  a  gummy 

3.  Liebig's  ieM. — 15  grains  of  the  salt  are  rubbed  with  2  ounces  of 
ammonia  water,  this  is  heated  until  nearly  all  odor  of  ammonia  has  dis- 
appeared, and  agitated  with  2  ounces  of  ether.  If  a  turbidueas  remains 
on  the  margin  of  the  two  liquids,  cinchonine  is  present. 

The  ethereal  solution  may,  besides  quinine,  also  contain  quinidine, 
which,  like  the  above,  will  be  left  in  crystals  on  spontaneous  evapora- 
tion. 

4,  Kemer's  test. — Chemically  pure  neutral  sulphate  of  quinine  is  dis- 
solvetl  in  distilled  water  to  saturation  at  a  temperature  of  15°  C.  (59° 
F.) ;  5  cc.  of  this  solution  are  precipitated  and  exactly  redissolved  by 
5  cc,  of  ammonia  water,  sp.  gr.  .92,  and  by  7  cc.  of  ammonia,  sp.  ^. 
.96.  For  a  similarly  prepared  solution  of  sulphate  of  quinidine  and  cin- 
chonidinc  from  10  to  13  times  this  quantity  of  ammonia  is  needed  to 
have  the  same  cSect,  while  the  precipitate  from  the  cinchonine  salt  does 
not  redissolve.  Accordingly,  to  test  the  commenaal  sulphate  of  quinine, 
an  excess  of  it  is  treated  witJi  distilled  water  of  59°  for  J  hour  until  a 
saturated  solution  is  obtained ;  5  cc.  of  the  filtered  solution  are  mixed 
witli  7  cc  of  officinal  water  of  ammonia  (or  with  5  cc.  of  ammonia, 
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sp.  gr,  .920) ;  if  the  alkaloid  is  precipitated  and  redissolved,  the  quinine 
suit  is  pure ;  if  more  ammouia  is  required  for  solution,  quinidine  or  cin- 
chonidine  is  present,  and  if  100  c.c,  ammoDia  do  not  effect  a  clear  solu- 
tion, cinchonine  is  present. 

Siuoe  sulphate  of  cinchonine  is  the  moBt  soluble  sulphate  of  all  the 
cinchona  alkaloids,  and  since  the  sulphates  arranged  according  to  their 
solubility  fallow  in  this  order:  cinchoolne,  cinchonidinc,  quinidine,  qui- 
nine, it  IS  evident  that  if  a  commercial  sample  of  sulphate  of  quinine  is 
treated  with  an  insufficient  quantity  of  water  at  59°  F.,  the  most  soluble 
sulphates  must  be  dissolved  first,  and,  consequently,  the  lai^r  the  excess 
of  the  commercial  salt,  the  more  readily  will  these  other  alkaloids  be 
discovered  in  the  solution  by  means  of  the  ammonia  water  of  the  above 
standard  strength.  (See  the  very  interesting  paper  in  Amer.  Jour. 
Fharm.,  1862,  pp.  417-429.) 

5.  The  presence  in  the  aulphatea  of  cinchona  alkaloidB  of  common 
adulterations  may  be  detected  as  follows ; — 

The  sulphates  are  entirely  soluble  in  cold  dilute  sulphuric  acid,  and 
entirely  di^ipated  by  heat,  f^iifphate  of  cnkinm  may  be  detected  by 
its  insolubility  in  alcohol,  and  by  remaining,  after  ignition,  on  a  piece 
of  ptatina  foil.  Starch  would  remain  insoluble  in  dilute  acid  and  in 
alcohol,  and  would  be  recognized  by  the  well-known  iodine  test.  Siearh 
and  marijaric  acids  and  rexine  would  float  in  the  acid  solution,  and  be 
dissolved  by  ether.  Salicinc,  if  more  than  10  per  cent,  were  present, 
would  show,  with  concentrated  sulphuric  acid,  a  red  color.  PfOoridzin 
would  be  detected  as  yielding  a  yellow  color  with  the  same  reagent,  or 
by  the  yellow,  red,  and  blue  color  imparted  to  it  bv  caseous  ammonia 
under  a  bell  glass.  Sugar  or  mannite  would  be  blackened  by  concen- 
trated sulphuric  acid.  Oxalate  of  ammonium  would  be  detected  by 
giving  off  ammoniacal  vapors  with  caustic  potassa.  Solution  of  caustic 
bari'ta  dissolves  mVwine,  phloruhln,  ffiim,  jnannite,  etc.,  but  leaves  the 
alkaloids  and  sulphate  of  baryta;  in  the  solution,  after  it  has  been  freed 
from  baryta  by  carbonic  acid,  these  substances  may  be  detected. 

Quinitue  Valerianas,  U.  S.  P.     ( Valerianate  of  Quinine. 

Cj„Hj,NjOjC5Hi„0,.H,0  ^  444.) 

{Quini<:E  Valeriartas,  Pharm.,  1870.) 

Valerianate  of  quinine  was  made  officinal  in  1860,  It  is  obtained  by 
dissolving  fresh ly-precipi fatal  quinine  in  diluted  valerianic  acid,  heated 
to  IHO"  F.,  and  crj'SlalUziiig  by  cooling;  the  mother-liquors  arc  eva]K>- 
rated  I«low  120°.  It  combints  the  tonic  projMirtJes  of  quinine  with  the 
antisimsinodic  effects  of  the  valerianates. 

Valerianate  of  quinine  should  be  kept  in  well-stopped  bottles. 

White,  or  nearly  white,  pearly,  lustrous,  triclinic  crystals,  permanent 
in  the  au",  having  a  slight  odor  of  valerianic  acid,  a  bitter  taste,  and  a 
neutral  reaction.  Soluble  in  about  100  parts  of  water,  and  in  5  parts 
of  alcohol  at  15°  C.  (59°  F.);  in  40  mrts  of  boiling  water,  in  1  part 
of  boiling  alcohol,  and  slightly  soluble  m  ether.  When  heated  to  about 
90°  C.  (194°  F.),  the  salt  melts,  forming  a  colorless  liquid.     On  igni- 


;vCoO»^lc 


696        ON    THE   ORGANIC    AI.EALIES    OR   ALKALOIDS. 

tioD,  it  bums  slowly  without  leavii^  a  residue.  The  aqueous  aolution, 
when  acidulated  with  sulphuric  acid,  has  a  blue  Suoresceuce,  and  emits 
the  odor  of  valerianic  acid.  When  treated,  first,  with  fresh  chlorine 
water,  and  then  with  a  slight  excess  of  water  of  ammonia,  it  produces 
an  emerald-green  color,  water  of  ammoma  added  to  the  aqueous  aolu- 
tion, thrown  down  a  white  precipitate  readily  soluble  in  an  excess  of 
water  of  ammonia,  or  in  ether. 

The  salt  should  not  be  colored,  or  not  more  thui  slightly  colored,  by 
undiluted  sulphuric  acid  (absence  of  foreign  organic  matters),  nor  be 
reddened  by  nitric  acid  (di^rence  from  morphine).  The  addition  of 
test-solution  of  chloride  of  barium  to  the  aqueous  solution  of  the  sal^ 
should  not  cause  more  than  a  slight  precipitate  (limit  of  sulphate). 

QuinirKB  Hyjxyphot^kia. — Intix>duced  to  notice  by  Prof.  J.  Lawrence 
Smith,  is  made  with  facility  by  dissolving  1  ounce  sulphate  of  quinine 
in  water  by  the  aid  of  diluted  sulphuric  acid,  then  precipitating  the  alka- 
loid with  ammonia,  washing,  di^sting  the  quinine  in  excess,  in  hypo- 
phosphorous  acid  with  heat ;  after  filtenng,  it  is  evaporated  spontaneously 
till  it  crystallizes.  It  may  also  be  made  by  double  decomposition  be- 
tween hypophosphite  of  baryta  and  sulphate  of  quinine.  It  is  in  el^ant 
tufts  of  feathery  crystals,  soft  to  the  touch,  soluble  in  60  parte  of  water, 
and  more  so  in  hot  water.  It  loses  water  at  300°,  melte,  and  tnme 
brown,    Boee,  1  to  5  grains. 

^uinina  iodomiphas,  Herapath's  salt,  the  preparation  of  which  has 
been  noticed  among  the  teste  for  quinine,  has  oeen  used  in  hfemoptysis, 
tuberculosis,  scrofula,  etc..  In  dosea  of  ^  to  3  grains,  3  or  4  times  a  day. 
(See  Am.  Drug.  Oire.,  iv.,  p.  285.) 

QuintTWE  Ilydrwdaa. — 5  parts  of  efiloresoed  sulphate  of  quinine  dis- 
solved in  alcohol  and  deoomposed  by  an  alcoholic  solution  of  3  parte 
of  iodide  of  potassium,  precipitates  sulphate  of  potassium,  and  yields, 
on  cooling  and  evapon^g,  hydriodate  of  quinine  in  fine  crystalline 
needles. 

QairdiuE  anUmonuK  is  precipitated  by  double  decomposition  of  antimo- 
niate  of  potassium  and  sulpluite  of  quinine,  and  crystallized  from  hot 
water  or  alcohol.  It  has  been  administered  in  periodical  diseases  in 
doses  of  from  6  to  10  grains  during  apyrexia,  and  it  is  stated  to  be 
rarely  necessary  to  give  it  a  second  time. 

Quinijus  AraenU. — Quinine  is  precipitated  from  100  parte  of  ite  sul- 
phate, dissolved  in  600  jtarts  alcohol,  and  boiled  with  14  parte  arsenious 
acid,  the  filtrate,  on  cooling,  separates  needles  of  this  poisonous  salt. 
It  may  be  given  with  caution  in  doses  from  ^  to  ^  grain  several  times 
a  day. 

Su/phaie  of  quinine,  iron,  and  magnesia,  as  proposed  by  Dr.  Fei^us, 
contams  5  parts  of  the  first,  15  of  the  second,  and  80  of  the  third  sul- 
phate, it  being  merely  an  intimate  mixture  of  the  three.  It  is  claimed 
for  this  preparation  that  the  adjuvant  property  of  both  iron  and  quinine 
are  remarkably  heightened,  and  tliat  in  solution  the  iron  is  not  ox- ' 
idized.  (?) 

Quinhue  lactas  is  obtained  by  saturating  lactic  acid  with  quinine,  or  by 
double  decomposition  of  the  baryta  salt  of  the  former  with  the  sulphate 
of  the  latter,  and  crystallizes  in  soluble  needles. 
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QmntTUE  tartras  is  ciystallized  in  needles  irom  tiie  hot  solution  of 
quinine  in  tartaric  acid. 

^inirue  dtrae  is  separated  in  needles  from  the  hot  mixture  of  citrate 
of  sodium  added  to  sulphate  of  quinine  until  an  acid  reaction  is  shown 
to  test  paper.     {Sec  Gtraie  of  Quinia  aiid  Jron.) 

QuiniiuB  Aodaa. — 17  parte  of  the  efBoresced  sulphate  of  quiuine  are 
dissolved  in  boiling  water  and  mixed  with  6  parts  of  crystallized  acetate 
of  sodium;  acetate  of  quinine  ciystallizes  in  white  teathety  needles, 
nearly  insoluble  in  cold  water.  (3ee  remarks  in  Anur.  Jour.  Pharm., 
XXX.,  p.  385.) 

QitinineE  t/ras. — 1  part  freshly  precipitated  quinine,  IJ  of  uric  acid, 
and  150  parts  of  water  are  to  be  boded  ti^therin  a  glass  vessel,  filtered 
while  hot,  the  contents  of  the  tilter  treated  with  boiling  water,  and  the 
filtrate  mixed  and  set  by  in  the  cold  to  crystallize.  The  salt  forms  as  a 
white  p^nular  mass,  the  mother-liquor  yielding  a  portion  by  evapora- 
tion. \Vhen  dry  it  is  a  white  powder,  with  a  feeble  lustre,  under  a 
microscope  showing  the  form  of  truncated  crystals;  soluble  in  865  parte 
of  cold  water,  1580  parts  of  alcohol,  sp.  gr.  .823,  or  21.25  parts  of 
ether ;  it  consists  of  quinine  59.34,  uric  acid  27.47,  water  13.19. 

QuinincE  Tannas. — Tannic  acid  precipitates  taunate  of  quinine  from  all 
solutions  which  have  not  been  too  much  acidulated ;  it  has  little  taste 
on  account  of  its  sparing  solubility  in  neutral  liquids. 

QuinintB  gailae  is  obtained  by  double  decomposition  between  a  hot 
solution  of  sulphate  of  quinine  and  gallate  of  potassium.  It  is  in  cr^-s- 
talline  granules,  or  a  white  powder,  almost  insoluble  in  water,  soluble 
in  alcohol  and  dilute  acids. 

Quinince  Kinag. — To  obtain  this  natural  salt  directly  from  the  bark, 
the  following  process  is  given  by  Henry  and  Plissou.  The  extract  is 
dissolved  in  3  parts  of  water,  nearly  neutralized  by  carbonate  of  calcium, 
then  cautiously  neutralized  by  hydrated  oxide  of  lead;  from  the  filtrate 
the  lead  is  removed  by  sulphuretted  hydn^n,  after  which  the  evapo- 
rated liquid  is  treated  with  alcohol  of  ,842,  the  alcohol  distilled  off  and 
the  residue  repeatedly  treated  with  water  and  alcohol  until  nothing  ia 
separated  by  these  liquids.  It  is  obtained  in  white  crystalline  warts, 
aoluble  in  4  parts  of  water,  and  8  parts  of  alcohol. 

Qtiinma  Hydroferroeyanas. — 1  part  sulphate  of  quinine,  1^  parts  fer- 
rocyanide  of  potassium,  and  7  parts  of  boiling  wafer  yield  the  salt  on 
cooling,  which  is  to  be  reerystallized  from  alcohol.  It  appears  in  green- 
ish-yellow needles,  which  are  insoluble  in  water.  Pelouze  asserts  it  to 
be  quinine  mixed  with  some  Pnusiau  blue.  Dollfuss  found  it  to  be 
C«H„N,0.+2(FeCy+2HCy)+6H,O. 

QuinincB  Sulpkocarbofaa. — A  formula  for  this  salt  is  published  in 
Amer.  Jour.  Pharm.,  xlii.,  p.  506. 

Qainidina,  C„H^N,Oj+ 2H,0  =  360. 

This  name  is  now  generally  applied  to  an  alkaloid  which  is  isomeric 
with  quinine,  but  differs  from  it  in  turning  polarized  light  to  the  right. 
It  occurs,  in  company  with  the  other  alkaloids,  in  many  cinchona  barks, 
particularly  those  imported  from  New  Grenada. 
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It  is  obtaioed  from  its  sulphate  bv  decomposition  with  ammoma,  and 
crystallizes  in  shining,  colorless,  efflorescing  crj-stals,  which  are  readily 
reduced  to  a  white  powder;  they  melt  without  decomposition,  and,  on 
cooling,  concrete  into  a  grayish-white  crystalline  mass.  When  ignited, 
they  burn  with  the  odor  of  kinole  and  the  volatile  oil  of  bitter  almonds ; 
they  have  a  less  intensely  bitter  taste  than  quinine.  This  alkaloid  dis- 
solves in  1500  parts  cold  and  750  parts  boiling  water,  in  3  parts  of 
boiling  alcohol  and  90  of  ether,  and  its  solution  turns  to  a  green  color 
like  quinine  when  successively  treated  with  chlorine  \\'ater  andammonia ; 
a  solution  of  either  alkaloid,  even  in  700,000  parts  of  water,  according 
to  Herapath,  shows  a  dispersion  of  light  with  a  bluish,  milky  colora- 
tion. Quiuidine,  treated  with  tincture  of  iodine  under  the  same  circum- 
stances as  quinine,  yields  crystals  which  appear  garnet-red  by  transmitted 
light,  and  bluish-red  in  reflected  ligtit.  Quiuidine  is  the  only  cinchona 
alkaloid  yielding,  with  the  solution  of  an  iodide,  a  nearly  insoluble  pre- 
cipitate of  hydriodate  of  quiuidine. 


Quiaidinte  Sulphas,  U.  S.  P.     {Sulphale  of  Quinidine. 
(Cj,HyNA)iH^,.2H,0  =  782.) 

The  neutral  sulphate  of  an  alkaloid  prepared  from  difFerent  species 
of  cinchona,  chiefly  Cinchona  pUai/enMa,  Weddell  (nat.  ord.  Rub'uKxw, 
Cinefionete). 

White,  silky  needles,  permanent  in  the  air,  odorless,  having  a  very 
bitter  taste,  and  a  neutral  or  faintly  alkaline  reaction.  Soluble  in  KIO 
parts  of  water,  and  in  8  parts  of  alcohol  at  15°  C.  (59°  F.) ;  in  7  parts 
of  boiling  water,  and  very  soluble  in  boiling  alcohol ;  also  in  acidulated 
ivater,  and  in  20  parts  of  chloroform,  but  almost  insoluble  in  ether.  It 
])arts  with  its  water  of  crystallization  (4.3  per  cent  of  its  weight)  at 
120°  C.  (248°  F.).  On  ignition,  the  salt  bums  slowly  without  leaving 
a  residue.  The  aqueous  solution,  when  acidulated  with  sulphuric  acid, 
has  a  decided  blue  fluorescence.  When  treated,  first  with  fresh  chlorine 
water,  and  then  with  a  slight  excess  of  water  of  ammonia,  the  salt  pro- 
duces an  emerald-green  color.  If  a  little  water  of  ammonia  is  added  to 
a  solution  of  the  salt,  a  white  precipitate  (quinidine)  is  produced,  which 
requires  a  considerable  excess  of  water  of  ammonia,  or  about  30  times 
its  weight  of  ether,  to  dissolve  it.  Test-solution  of  chloride  of  barium 
added  to  an  aqueous  solution  of  the  salt,  throws  down  a  white  precipi- 
tate, insoluble  in  hydrochloric  acid. 

The  salt  should  not  be  colored,  or  not  more  than  very  slightly  colored, 
by  undiluted  sulphuric  acid  (absence  of  foreign  oiganic  matters),  nor  be 
reddened  by  nitric  acid  (difference  from  morphine).  If  0.5  gm.  each 
of  sulphate  of  quinidine  and  of  iodide  of  potassium  (not  alkaline  to 
test-pa|>er)  be  agitatod  with  10  c.c.  of  water  at  aI)out  60°  C.  (140°  F.), 
the  mixture  then  macerated  at  15°  C.  (59°  F.)  for  half  an  hour,  with 
frequent  stirring,  and  filtered,  the  addition  to  the  filtrate  of  a  drop  or 
two  of  water  of  ammonia  should  not  cause  more  than  a  slight  turbidity 
(aliscnce  of  more  than  small  proportions  of  cinchouiae,  cinchouidine  or 
quinine). 
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ClTwAoBino,  U.  a  p.     ( anehoniius.     C„HaN,0  =  294.) 

This  is  a  ciuchona  alkaloid  usually  accompanyiDg  quinine.  Huanuoo 
bark  contains  almost  exclusively  cinchunine,  which,  when  first  Isolated 
from  this  bark,  was  called  huanucina,  under  the  supposition  of  its  being 
a  distiuct  alkaloid. 

White,  somewhat  lustrous  piisms  or  needles,  permanent  in  the  air, 
odorless,  at  firat  nearly  tasteless,  but  developing  a  bitter  after-taste,  and 
having  an  alkaline  reaction.  Almost  insoluble  in  cold  or  hot  water, 
soluble  in  110  parts  of  alcohol  at  15°  C.  (59°  F.),  in  28  parte  of  boil- 
ing alcohol,  371  parts  of  ether,  350  parts  of  ciilorofonn,  and  readily 
soluble  in  diluted  acids,  forming  salts  of  a  very  bitter  taste.  At  about 
250°  C.  (482°  F.)  it  melts  and  turns  brown,  with  partial  sublimation. 
On  ignition,  the  alkaloid  is  dissipated  without  leaving  a  residue. 

A  solution  of  the  alkaloid  in  diluted  sulphuric  acid  should  not  exhibit 
more  than  a  faint  blue  fluorescence  (absence  of  more  than  traces  of  qui- 
nine or  quinldiue).  On  precipitating  the  alkaloid  from  this  solution  by 
water  of  ammonia,  it  is  very  sparingly  dissolved  by  the  latter  (difference 
from  and  absence  of  quinine),  and  requires  at  least  300  parts  of  ether 
for  solution  (ditference  from  quinine,  quinidine,  and  ciuchouidlne).  The 
salt  should  not  be  colored,  or  but  very  slightly  colored,  by  the  addition 
of  sulphuric  acid  (absence  of  foreign  oivaoic  mattere). 

Its  salts  are  generally  more  soluble  than  the  coiTcsponding  salts  of 
quinine;  they  are  precipitated  by  the  caustic  alkalies  and  their  carbon- 
ates; and,  in  not  too  diluted  solutions,  the  bicarbonates  likewise  cause  a 
precipitate  after  the  previous  addition  of  lartaric  acid.  Under  similar 
circumstances,  cinchouine  does  not  produce  the  i-eactlou  of  quinine  with 
chlorine  and  ferrocyanide  of  potassium.  The  precipitate  of  ferrooyanide 
of  potassium  in  ciuchonine  salte  is  insoluble  in  an  excess  of  the  precipi- 
tant, but  crj'stallizes  from  its  hot  solution ;  its  composition  corresponds 
with  the  quinine  salt.  The  cinchouine  sulphate,  if  treated  with  iodine 
similarly  to  sulphate  of  quinine,  yields  a  brick-red  deposit. 

Cinchonijue  Sulphas,  U.  S.  P.     (Sutphaie  of  Cinchonine, 
((;j„Hj,N,0),H^,.2H,0  =  750.) 
{Cinchonice  Sulphas,  Pharm.,  1870.) 

Hard,  white,  shining  prisms  of  the  clino-rhombic  system,  permanent 
in  the  air,  odorless,  having  a  very  bitter  taste  and  a  neutral  or  faintly 
alkaline  reaction.  Soluble  in  about  70  parts  of  water  and  in  6  parts  of 
alcohol  at  15°  C.  (59°  F.),  in  14  parts  of  boiling  water,  1.5  parts  of 
boi hug  alcohol,  60  parts  of  chloroform,  and  easily  so  in  diluted  acids; 
insoluble  in  ether  or  benzol.  At  100°  C.  (212°  F.)  the  salt  loses  its 
water  of  crystallization,  and  at  about  240°  C.  (464°  F.)  it  melts  ivith 
partial  sublimation.  On  ignition,  the  salt  is  dissipated  without  lea\-ing 
a  residue.  The  aqueous  solution  of  the  salt  yields  a  curdy  precipitate 
with  test-solution  of  ifxllde  of  mercury  and  potassium.  With  water  of 
ammonia  it  yields  a  white  pi-eclpitate  (cinchouine),  which  is  very  spar- 
ingly soluble  in  an  excess  of  ammonia  (difference  from  quinine),  and 
not  soluble  in  leas  than  300  parts  of  ether  (difference  from  quinine, 
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quioidine,  and  cinchonidine).  With  test-solution  of  chloride  of  barium 
it  yields  a  white  precipitate,  insoluble  in  hydrochloric  acid. 

A  moderately  dilute  solution  of  the  salt,  acidulated  with  sulphuric 
acid,  should  not  eliow  more  than  a  faint  blue  fluorescence  (absence  of 
more  than  traces  of  sulphate  of  quinine  or  of  quinidine).  If  1  gni,  be 
dried  at  100°  C.  (212°  F.)  until  it  ceases  to  lose  weight,  the  residue, 
cooled  in  a  desiccator,  should  weigh  not  less  than  0.952  gm.  If  the 
salt,  dried  at  a  gentle  heat,  is  macerated  for  Iialf  an  hour,  with  frequent 
Imitation,  with  70  times  its  weight  of  chloroform,  at  15°  C.  (59°  I* .),  it 
should  wholly,  or  almost  wholly,  dissolve  (any  more  than  traces  of  sul- 
phate of  quinine  or  sulphate  of  cinchonidine  remaining  undissolved). 
It  should  not  be  colored  by  contact  with  sulphuric  acid  (absence  of  for- 
eign organic  matters). 

If  ciochonine  occiu^  in  barks  with  quinine  and  quinidiDC,  this  salt 
remains  behind  in  the  mother-liquor  after  the  crj'stallization  of  the 
other  sulphates.  The  Pkarmacopceia  of  1860  directs  to  prL'cii>itate  this 
mother-liquor  by  solution  of  soda  until  it  becomes  alkaline ;  collect  on 
a  filter,  wash  it  with  water,  and  dry  it.  Then  wash  it  with  successive 
small  portions  of  alcohol  to  remove  other  allialoids  which  nmy  be 

E resent.  Mix  the  residue  with  8  times  its  weight  of  water,  and,  having 
eated  the  mixture,  add  gradually  diluted  sulphuric  aci<i,  until  it  is 
saturated  and  becomes  clear.  Then  boil  the  liquid  with  animal  char- 
coal, filter  it  while  hot,  and  set  it  aside  to  crj'stallizc.  lastly,  drain  the 
ciystals  and  dry  them  on  bibulous  paper.  By  evaporating  the  motlier- 
liquid,  more  crystals  may  be  obtained. 

On  the  addition  of  sulphuric  acid,  it  passes  into  the  vety  soluble  acid 
phosphate. 

The  other  salts  of  cinchonine  may  be  prepared  like  the  corresponding 
quinine  salts;  the  following  have  been  occasionally  used : — 

CHncJionincE  muriaa  is  in  silky  prisms,  easily  soluble  in  water  and  alco- 
hol. This  salt  has  been  fraudulently  sold  for  sulphate  of  quinine,  which 
it  much  resembles  in  appearance.  (See  Amer.  Jour.  Pharm.,  pp.  43, 
92.) 

Ctnchxminie  hydriodaa  crystallizes  in  needles. 

Cinch<min<K  tannaa  is  a  yellowish  powder,  soluble  in  alcohol. 

Cinchoninoe  acetus. — If  acetic  acid  is  saturated  with  cinchonine,  on 
evaiwration  granular  or  scaly  crystab  of  the  acetate  are  left,  which  are 
easily  soluble  in  water. 

Cinchonidina.     C^H^'NjO  =  308. 

Cinchonidine  often  constitutestlic  greatest  part  of  CO  nunercialquinidine; 
as  it  contains  no  water  of  orj-slallization,  it  is  not  efflorescent  in  the  air. 

Its  principal  peculiarities  are :  It  is  sparingly  soluble  in  ether  and 
water,  difisolvcs  in  12  parts  cold  alcohol,  deviates  polarized  light  to  the 
left,  and  gives  no  reaction  with  chlorine  water  ana  ammonia.  By  Dr. 
Herajiatli  s  test,  viz.,  treating  with  iodine  like  quinine,  the  resulting  ido- 
sulphate  of  cinchonidine  is  so  simihir  in  appearance  to  the  corresponding 
qumine  salt,  that  it  can  only  be  distingiiL-'hod  from  it  by  a  little  differ- 
ence iu  the  tint,  caused  by  transmitted  light. 
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Its  aalts  are  freely  soluble  in  water  and  alcohol,  not  in  ether. 

The  base  discovered  by  Wittstein,  and  called  by  him  cinchonidia,  is, 
according  to  De  Vry,  a  mixture  of  various  alkaloids,  but  principally  of 
ciDchouine  and  Pasteur's  cinchonidia;  and  the  hvanokina  of  Enlmann, 
acoordiug  to  the  same  authori^,  is  cinchonine  containing  some  quinidine. 

Gnohonidince  Sulphas,  U.  S,  P.     (Sulphate  of  Oinchomdine, 
(Cj„H„N,0),H^,.3II,0  -  708.) 

The  neutral  sulphate  of  an  alkaloid  prepared  from  certain  species  of 
cinchooa,  chiefly  red  cinchona. 

White,  silky,  lustrmis  needles,  or  thin  quadratic  prisms,  odorless,  hav- 
ing a  very  bitter  tast«,  and  a  neutnd  or  faiotly  alkaline  reaction.  Soluble  in 
100  parts  of  water  and  in  71  parts  of  alcohol  at  16°  C,  (69°F.),  in  4  parts 
of  boiling  water,  in  12  parts  of  boiling  alcohol,  fi-eely  in  acidulated 
water  and  in  1000  parts  of  chloroform  (the  undissolved  portions  becom- 
ing gelatinous) ;  very  sparingly  soluble  in  etlier  or  benzol.  At  100°  C. 
(212°  F.)  the  salt  loses  its  water  of  crystallization.  From  a  dilute 
aqueous  solution  the  salt  crystallizes  with  13.13  per  cent.  (6  to  7  mol.) 
of  water  of  crystallization ;  from  a  concentrated  aqueous  solution, 
with  7.03  per  cent.  (3  to  4  mol.).  On  ignition,  the  salt  is  dissiiiated 
without  leaving  a  residue.  -  The  aqueous  solution  of  the  salt  yields,  on 
addition  of  water  of  ammonia,  a  white  precipitate  (cinchonidine)  which 
requires  a  large  excess  of  ammonia  to  dissolve  it,  and  which  is  soluble 
in  about  75  times  its  weight  of  ether.  With  test-solution  of  iodide  of 
mercury  and  potassium,  the  aqueous  solution  yields  a  curdy  precipitate, 
and  with  test-solution  of  chloride  of  barium  a  white  precipitate  insoluble 
in  hydrochloric  acid. 

The  moderately  dilute  aqueous  solution  of  the  salt,  acidulated  with 
sulphuric  acid,  should  not  show  more  than  a  slight  blue  fluorescence 
(abeeace  of  more  than  traces  of  sulphate  of  quinine  or  of  quinidine). 
The  salt  should  not  be  colored  by  the  addition  of  sulphuric  acid  (absence 
of  foreign  or^nic  matters).  If  1  gm.  be  dried  at  100°  C.  (212°  F.) 
until  it  ceases  to  lose  weight,  the  residue,  cooled  in  a  desiccator,  should 
weigh  not  less  than  0.92  gm.  If  0.6  gm.  of  the  salt  be  digested  with 
20  c.c  of  cold,  distilled  water,  0.5  gm.  of  tartrate  of  potassium  and 
sodium  added,  the  mixture  macerated,  with  frequent  agitation,  for  1  hour 
at  15°  C.  {59°  F.),  then  filtered,  and  adrop  of  water  of  ammoniaadded 
to  the  filtrate,  not  more  than  a  slight  turbidity  should  appear  (absence 
of  more  than  0.5  wr  cent,  of  sulphate  of  cinchonine,  or  of  more  tiiau 
1.6  per  cent,  of  sulphate  of  quinidine). 

Paytine  is  the  name  given  by  Hesse  to  a  riystalline  alkaloid  discov- 
ered by  him  in  a  false  cinchona,  resembling  the  quina  blanca  of  Mutia. 
The  figures  obtained  by  its  analysis  lead  to  the  formula  C,,  HjjNjOHjO. 
It  forms  a  variety  of  salts  with  acids,  although  its  alcoholic  solution 
reddens  blue  litmus  paper.  Though  bitter,  it  does  not  seem  to  produce 
phy8iQl<^ical  efiects.  Its  color  reactions  are  numerous  and  remark- 
able. 

Quinicia  and  Cinckonicia. — The  acid  sulphates  of  quinine  or  cincho- 
nine, if  heated  for  3  or  4  hours  to  about  250°  or  206°,  are  converted  into 
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alkaloids,  isomeric  with  the  origina!  bases,  the  former  into  quinida,  and 
the  latter  into  cinchonicia,  and  but  very  little  coloring  matter ;  the  ueu- 
tral  salts  suffer  partial  decompoeition  at  that  temperature  after  melting. 
Both  alkaloids  are  oearly  insoluble  in  water,  soluble  in  alcohol,  eadly 
comliined  with  carbonic  acid,  displace  ammoDia  from  its  salts,  and  deviate 
the  polariz€<l  light  a  little  totheri^ht.  The  optical  behavior  of  tbedif- 
ferent  alkaloids,  therefore,  is  as  foUows : — 

Quinine,  considerably  to  left.  I  Cinchonine,  conaiderably  to  right. 
Qninidine,  considerably  to  right  Cinchonidine,  considerably  to  left. 
Quinicia,  feebly  to  the  rigbt.        I    Cinchonicia,  feebly  to  the  right. 

Howard's  recently  dwcovered  alkaloid  of  cincliona,  original!  j  described 
in  the  Journal  of  the  Chemical  Sootett/,  2d  series,  ix.,  p.  61,  has  not  been 
obtained  in  crystals,  but  appears  in  the  form  of  a  yellowish  oil,  very 
soluble  in  alcohol  and  ether.  It  is  a  strong  base,  forming  neutral  and 
very  soluble  crystallizable  salts,  not  as  bitter  as  those  of  quinine;  the 
oxalate,  which  is  the  best  known,  has  a  greenish-yellow  hue. 

Chinoidina  or  Quinoidina  {Chinotdine). — la  a  product  of  alteration 
of  the  cinchona  alkaloida.  Drying  of  the  barks,  or  exposure  of  solution 
of  alkaloids  to  the  sun,  and  the  influence  of  a  high  temperature  appear 
to  favor  this  alteration.  It  is  prepared  by  precipitating  the  mother- 
liquor,  from  which  the  sulphates  of  the  other  alkaloids  have  been  crystal- 
lized, by  carbonate  of  soda,  and  extracting  with  alcohol. 

It  is  a  reddish-brown,  resin-like  mass,  entering  into  combiuatiou  with 
acids  like  the  unaltered  alkaloids.  The  salts  are  resinous,  unerystalliz- 
able,  very  bitter.  It  is  isomeric  with  quinine,  and  has,  therefore,  been 
also  called  amorphous  quinine.  Pasteur  supposes  it  to  be  uucrystallizable 
quinicia  and  cincnoniciu.  Vrora  the  commercial  article  the  four  cinchona 
alkaloids,  quinine  excepted,  have  at  various  times  been  prepared. 

It  has  strong  febrifuge  properties,  and  is  very  efficient  in  doses  double 
those  of  the  sulphate  ot  quinine,  either  in  pills  or  dissolved  with  a  little 
sulphuric  acid.  It  may  l>e  considered  pure  if  it  is  entirely  soluble  in 
alcohol,  and  in  diluted  sulphuric  acid. 

I^eelpitatcd  extract  of  bark  is  the  same  preparation  as  the  above.  It 
difiers  from  the  extractura  calisayacum,  referred  to  in  the  chapter  on 
E^radg,  by  not  containing  the  crystallizable  alkaloids.  . 


OEXERAL  REMARKS  ON  THE  CINCHONA  ALKALOIDS. 

Of  the  remarkable  principles  above  described  as  existing  in  cinchona 
barks,  cinchonine  was  the  first  discovered,  having  been  isolated  in  an 
impure  state  as  early  as  1803,  and  fully  described  as  an  alkaloid  by 
Pelletier  and  Caventou  in  1 820.  Quinine  was  discovered  soon  after  by 
the  same  chemists.  IS'ot  until  1833  was  the  existence  of  quinidine 
announced.  In  that  year,  Heniy  and  Delondre  announced  its  discovery, 
but  afterwards  abandoned  the  idea  of  its  lieing  a  distinct  principle  ;  so 
that  no  further  attention  waal>cstowed  upon  it  until,  about  the  year  1844, 
the  celebrated  German  chemist,  AV'inkler,  investigated  its  properties,  and 
conferred  upon  it  the  name  quinidine,     Pasteur  has  since  proved  that 
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quinidioe  as  it  occurs  in  commerce  is  generally  composed  chiefly  of  another 
alkaloid  to  which  he  gave  the  name  cincbonidine ;  be  likewise  discovered 
the  artificial  isomeric  alkaloids  quinicia  and  cinchonicia. 

On  page  604  will  be  found  an  account  of  other  alkaloids,  discovered 
in  particular  barks,  and  most  of  them  not  fully  investi^ted. 

'i"he  former  scarcity  and  high  price  of  sulphate  of  quinine,  occasioned 
in  part  by  the  teBtrictione  placed  upon  the  trade  in  genuine  Oulisaya 
barlt  by  the  Bolivian  government,  had  the  effect  to  direct  the  attention 
of  physiciane  to  other  and  similar  remedial  agents ;  but,  notwithstund- 
ing  the  frequent  announoement  of  favorable  reeults  from  tlie  trial  of 
such,  there  seems  a  general  disposition  to  withhold  confldence  from  any 
but  the  products  of  that  remarkable  family  of  South  American  trees 
whose  histoiy  has  been  so  long  connected  with  the  cure  of  jicriodital 
disea^ies.  The  introduction  into  commerce  of  lai^  quautitiee  of  clieap 
cinchona  barks  from  new  sources,  has  been  another  result  of  the  long- 
continued  scarcity  of  tlie  older  and  officinal  kinds.  Notwitlistanding 
tliese  have  been  regarded  by  many  with  jealousy,  and  doubts  have  been 
entertained  of  their  therapeutic  value,  the  study  of  their  chemical  his- 
tory has  shown  that  some  of  them  are  not  less  rich  in  alkaloids  than 
the  finest  monopoly  barks,  and  experiments  in  regard  to  the  them|>eutic 
value  of  tlieir  characteristic  alkaloids  have  shown  a  close  resemblance 
in  physiological  effects  to  quinine  itself.  Some  Bogota  barks  are  now 
extensively  employed  for  the  manufacture  of  quinine,  the  price  of  which 
has,  in  consequence  thereof,  considerably  de<:lined ;  some  of  these  barks, 
beside  the  other  alkaloids,  abound  in  quinine. 

Dr.  Pepper  and  other  practitioners  connected  with  hot>pital  practice, 
have  used  sulphate  of  quinidine  in  the  same  or  less  doses  than  the  quinine 
salt,  and  with  equal  suceeas ;  and  its  value  and  efficacy  are  confirmed  by 
the  experience  of  many  in  private  practice. 

Sulphate  of  cincbonine,  w'hicfa  had  been  generally  overlooked,  has  been 
much  used  of  late  years  as  a  substitute  for  sulpuate  of  quinine ;  and, 
although  some  physicians  assert  that  larger  doses  of  it  are  required,  and 
that  it  la  more  variable  and  less  reliable  in  its  action  than  the  quinine 
salt,  I  am  told  by  Dr.  Conrad,  the  apothecary  of  Pennsylvania  Hos- 

Sitai,  that  in  that  Institution  the  three  ciuchona  alkaloids  arc  used  in- 
iscriminately  and  in  the  same  doses.  Through  Dr.  R.  P.  Thomas  I 
am  informed  that  the  cincbonine  salt  has  been  used  with  satisfaction  as  a 
substitute  for  that  of  quinine  in  the  Philadelphia  and  Northern  Dl'^ipen- 
saries,  in  the  Western  Clinical  Infirraaiy,  and  Philadelphia  Hospital, 
Blockley,  where  many  intermittents  are  daily  under  treatment.  It  has 
also  been  successfully  experimented  with  in  the  French  hospitals  as  a 
substitute  for  the  quinine  salt,  and  has  been  lately  introduced  into  the 
United  States  army. 

Quinoidine  is  sold  at  a  still  lower  price  than  either  of  the  crystallized 
products.  I  am  told  that  the  demand  for  it  has  not  justified  manufac- 
turers in  preparing  all  that  is  produced  for  sale. 

Besides  tlie  foregoing,  the  following  alkaloids  have  been  discovered  in 
various  barks: — 

Arieine,  C„H„N,0,2H,0,  derived  from  Arica,  the  port  from  whence 
the  bark  is  sent,  is  prepared  hke  the  other  dnchona  alkaloids,  and  crys- 
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tallizes  in  white  tT&Dspareat  needles,  which  gradually  develop  a  bitter, 
warming,  sharp  taste,  melt  between  356°  and  374°,  are  insoluble  in 
water,  soluble  m  ether,  aleohol,  and  ammonia.  It  is  colored  green  by 
concentrated  nitric  acid. 

The  salts  are  crystallizable,  bitter,  easy  soluble  in  water  and  alcohol, 
insoluble  in  ether. 

Paricine  has  been  discovered  in  Para  bark  by  Winckler. 

It  is  a  white  mass,  uncrystallizable,  electric  when  rubbed  to  powder, 
slightly  soluble  in  water,  easily  soluble  in  ether  and  alcohol,  and  is  left, 
after  evaporation,  as  a  golden-yellow,  resinous  mass.  Its  salts  are  amor- 
phous, resinous. 

It  appears  tu  bear  to  aricine  the  same  relation  as  chinoidine  to  quinine. 

Pitnyine,  discovered  by  Peretti,  is  prepared  from  the  aqueous  extract, 
which  is  exhausted  by  alcohol,  evaporated,  dissolved  in  water,  and  precipi- 
tated by  ammonia,  washed  with  etlier,  and  ciystallized  from  boiling  water. 

It  is  in  colorless  prisms,  volatile,  not  bitter.  Its  salts  are  bitter  aoA 
crj-stallizable. 

Carthagine,  discovered  by  Gruner  in  Carthagena  bark,  crystallizes  in 
needles,  is  tasteless,  insoluble  in  water,  soluble  in  alcohol. 

Its  salts  arc  bitter,  crystallizable,  resembling  the  quinine  salts,  but  are 
said  to  be  destitute  of  febrifuge  qualities. 

Emdia.    {Emdine.     Q^Ti^i^f)^:) 

Emetine  is  the  active  principle  of  ipecacuanha,  and  is  also  pressit  in 
the  roots  of  several  species  of  Viola. 

The  root  is  extracted  by  acidulated  water,  and  precipitated  by  ammo- 
nia. To  obtain  it  pure  and  white,  according  to  Merck,  it  is  dissolved  in 
dilute  muriatic  acid,  precipitated  by  corrosive  sublimate,  dissolved  in 
alcohol,  decomposed  by  sulphuret  of  barium  to  precipitate  mercury,  wid 
sulphuric  acid  to  precipitate  baryta,  diluted  with  water,  the  alcohol  evap- 
orated, and  tlie  sulphate  of  emetine  precipitated  by  ammonia. 

It  is  a  white,  inodorous  powder,  not  crystalline,  of  a  bitter  taste,  sol- 
uble in  alcohol,  sparingly  so  in  water,  nearly  insoluble  in  ether  and  fixed 
oils,  fusible  at  about  120°  F.  Its  native  salt,  existing  in  the  root,  is 
taken  up  by  water,  wine,  and  diluted  alcohol.  It  assumes  a  dirty  green 
color  by  sulphuric  acid,  is  converted  first  into  a  yellow,  bitter,  resinous 
substance,  afterwards  into  oxalic  acid.  In  minute  doses  it  acts  as  a 
powerful  emetic;  in  lai^r  doses  it  is  poisonous.  Nearly  all  its  salts 
are  easily  soluble  in  water ;  the  acid  salts,  according  to  Liebig,  are  cn's- 
tallizable.  The  commercial  emef/neisvery  impure,  and  not  preferable  for 
onlinary  use  to  the  various  Galenical  preparations  of  ipecac,  in  which  the 
peculiar  astringent  and  acid  principles  are  associated  with  the  alkaloid. 

The  emeiinam  impurum  of  some  Pharmacopoeias,  which  is  the  French 
emdin  ootoree,  is  obt^ned  by  exhausting  the  alcoholic  extract  of  ipecac- 
uanha with  water,  neutralizing  with  carbonate  of  magnesium,  and  evap- 
orating the  filtrate. 

Amu^. — According  to  the  analysis  of  Prof.  Walz  (Amer.  Jour. 
Pharm.,  1861,  p.  450),  arnica  flo^vers  contain  no  alkaloid,  the  amicia 
being  a  ternary  glucoside,  free  from  nitrogen. 
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Eupaiorine  is  an  alkaloid  almost  unknowD,  prepared  by  Kighini  from 
the  European  water  hemp.  It  is  a  white  powder,  of  a  bitter,  acid  ta^t«, 
soluble  in  alcchul  and  ether,  and  ineoiuble  in  water.  Its  sulphate  crys- 
tallizes in  needles. 


The  Alkaloids  of  Stbychnos  and  their  Salts. 

Stryeknma,JJ.S.'P.   {Slfychnine.   Cj,HaN,Oi=  334.) 

(Strychnia,  Pharm.,  1870.) 

An  alkaloid  prepared  from  nux  vomica  or  ignatia,  and  also  occurring 
in  other  plante  of  the  nat.  ord.  Loganiacem. 

The  Pharmaeopma  of  1 870  directed  the  rasped  seed  of  nux  vomica ; 
bat  aa  their  commination  in  the  dry  state  is  a  work  of  no  little  difiiculty, 
it  is  best  to  first  heat  them  with  some  water,  or  expose  them  to  hot  steam. 
They  will  become  thoroughly  softened,  and,  while  still  warm,  may  be 
easily  bruised  ia  a  warm  mortar,  or  between  two  iron  cylinders ;  they 
are  uien  treated  with  water  acidulated  with  muriatic  acid.  After  con- 
centration, ttie  muriate  thus  formed  is  decomposed  by  lime,  which 
precipitates  the  strychnine  along  with  the  excess  of  lime  employed,  aud 
some  impurities.  The  alkaloia  is  now  dissolved  out  from  the  precip- 
itate by  boiling  alcohol,  and  deposited  on  evaporatin?  and  cooling.  To 
purify  it  still  further,  it  is  next  converted  into  a  sulphate,  boiled  with 
animal  chuxxial,  and  precipitated  by  ammonia.  St.  Ignatius'  bean  con- 
tains a  large  proportion  ol  strychnine  and  tees  brucine  than  nux  vomica, 
but  is  not  so  abundant  and  cheap. 

Colorless,  octahedral,  or  prismatic  crystals,  or  a  white,  crystalline 
powder,  permanent  in  the  air,  odorless,  but  having  an  intensely  bitter 
taste,  which  is  still  perceptible  in  highly  dilute  (1  in  700,000)  solution, 
and  of  an  alkaline  r^totion.  Soluble  in  6700  parts  of  water,  and  in  1 10 
parts  of  alcohol  at  1 5°  C.  (59°  F.) ;  in  2500  parts  of  boiling  water,  and 
in  12  parts  of  boiling  alcohol ;  also  soluble  in  6  parts  of  chloroform,  but 
almost  insoluble  in  ether  or  in  absolute  alcohol.  When  heated  to  about 
312°  C.  (594°  F.),  strychnine  melts,  but  ia  previously  decomposed ;  at 
a  red  heat  it  is  wholly  dissipated.  On  adding  to  a  few  drops  of  cold, 
concentrated  sulphuric  acid,  1  drop  of  a  solution  of  strychnine,  or  of  any 
of  its  salts,  and  then  a  small  crj'stal  of  bichromate  of  potassium,  a  deep- 
blue  color  makes  its  appearance,  rapidly  passing  into  violet,  then  cherry- 
red,  and  fades  after  some  time. 

Stiycbnine  should  not  be  reddened  at  all,  or  at  most  but  very  faintly, 
by  nitric  acid  (absence  of  more  than  traces  of  brucine). 

Adulterations  with  mineral  substances  are  discovered  by  the  residue 
left  after  ignition  or  after  solution  in  boiling  alcohol.  Brucine  is  detected 
by  the  red  color  on  the  addition  of  sulphuric  acid. 

It  is  given  in  doses  from  j'o  to  j'jj  of  a  grain,  either  in  solution  or  in 
pilular  form. 

The  following  salts  have  been  oocaaioually  used  in  medicine,  chiefly 
on  account  of  their  solubility.  They  are  mostly  prepared  by  neutralizing 
the  acid  with  strychnine,  and  evaporating ; — 
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Slrychnxrue  Sulphas,  U.  S.  P.     (SiUphaU  of  Strjfchnine. 
(C„HaN,0^,H,S0j.7H,0  =  892.) 

{Strychnke  Sulphas,  Pharm.,  1870.) 

Sulphate  of  Btn-chiiine  should  be  kept  in  well-stopped  vials. 

Colorlesa  or  white,  sbiuing,  prismatic  crystals,  efflorescent  in  dry  air, 
odorless,  but  Iiaving  an  inteiisefy  bitter  taste,  whit;h  is  still  perceptible 
ia  highlv  diluta  (1  in  700,(KX))  solution,  and  of  &  neutml  reaction. 
Soluble  m  10  parts  of  water,  and  in  60  parts  of  alcohol  at  15"  C.  (59° 
P.) ;  in  2  parts  of  boiling  water,  and  in  2  parts  of  boiling  alcohol ;  also 
soluble  in  26  parts  of  glycerin,  but  insoluble  in  ether.  When  heate<1  to 
about  135°  C.  (275°  1.),  the  salt  melts,  and  loses  14.1  per  cent,  of  its 
weight  (water  of  crystallization) ;  at  a  red  heat  it  is  completely  dis- 
sipated. 

On  adding  solution  of  potassa  to  the  aqueous  solution,  a  white  pre- 
cipitate is  thrown  down,  wtiich  is  insoluble  in  an  excess  of  potass,  and 
whii'li  answers  to  the  reaction  of  strychnine  (see  Stn/ohnina).  The 
aqueous  solution  of  the  salt  yields,  with  test-solution  of  chloride  of 
barium,  a  white  precipitate  insoluble  iu  hydrochloric  acid. 

Strfichnims  nUras  crj'Stallizes  iu  needles  of  a  pearly  lustre,  which  are 
insoluble  in  alcohol. 

SlrgchnhxB  muriaa  is  in  silky  needles,  easily  soluble  in  alcohol, 

SlrychnintE  hydrioda»  is  obtained  by  double  decomposition  as  a  white 
cr^'Stalline  powder,  little  soluble  in  ^vater,  more  in  alcohol,  and  containing 
nearly  73  per  cent.  strA'chnine. 

StrifchnincB  iodae  h  likewiire  obtained  by  double  decomposition,  and 
crystallizes  in  flat  pearly  needles,  soluble  in  alcohol,  but  slightly  in  cold 
water, 

Stri/chniTue  acetas  crystallizes  with  difficulty  in  white  silky  needles, 
ver)'  soluble  in  alcohol  and  water. 

tilrycknincE  tannas  is  a  white  precipitate,  scarcely  soluble  in  water. 

The  medicinal  uses  of  strychnine  are  those  of  a  tonic,  with  a  special 
action  upon  the  ner\'es  of  motion.  It  is  much  employed  in  a  variety 
of  diseases,  lately  recommended  iu  typhoid  fever  and  si)ermatorrh(Ea. 
Dose,  y'i  to  ^  of  a  grain. 

In  doses  exceeding  2  or  3  grains,  stri,'chnine  is  one  of  the  most  powerful 
and  fatal  of  poisons.  Immense  quantities  are  sold  for  the  purpow  of 
killing  auimals,  particularly  dogs,  on  whom  the  most  certain  and  rapidly 
fatal  effect  is  produced  by  its  use.  In  cases  of  poisoning  by  strychnine, 
the  most  prompt  and  vigorous  efforts  are  necessary  to  arrest  its  effects. 
The  jaw  must  be  prevented  from  becoming  permanently  closed,  ns  in 
tetanus.  Emetics  should  be  tried,  but  will  seldom  act.  Tannic  arid  or 
other  astringents  administered  immediately  will  precipitate  alkaloid  in 
an  insoluble  form.  Chloroform  has  been  found  to  arrest  the  effects  of 
the  poison.  In  one  memorable  case  I  saw  the  life  of  an  individual 
saved  by  the  application  of  the  ]»le:?  of  a  magnetic  battery  over  the 
stomach,  which  aroused  that  oi^n,  and,  by  excessive  vomiting,  produced 
complete  expulsion  of  the  poison  and  relaxation  of  the  spasm. 
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Srucina.     (Brudne.     CaH^,0,) 

If  stiychaine  is  crystallized  from  a  hot  alcoholic  solution,  the  mother- 
liquor  contains  nearly  all  the  bnicine ;  but  it  may  be  entirely  freed  from 
strychnine  by  nitric  acid.  From  the  neutral  solution,  the  strychnine  ealt 
crj'stallizes  tirat,  leaving  brucine  in  the  mother-liquor ;  the  acid  solution, 
however,  separates  the  brucine  salt  first  io  hard,  four-sided  prisms,  while 
the  strychnine  salt  crystallizes  afterivards  in  fine  needles. 

It  crj'stallizes  in  oblique  four-sided  prisms,  dLssolves  in  850  parts 
cold,  500  parts  boiling  water,  is  easily  soluble  in  alcohol,  insoluble  in 
ether;  volatile  oils  dissolve  a  small  quantity.  Chloroform  dissolves  56 
per  cent,  and  olive  oil  nearly  2  per  cent.  It  contains  8  equivalents 
of  H,0. 

The  salts  are  bitter,  ciy stall izable,  precipitated  bv  alkalies  and  alkaline 
earths,  by  morphine  and  strychnine ;  an  excess  of  ammonia  dissolves  its 
precipitate ;  if  acidulated  with  tartaric  acid,  no  precipitate  occurs  on  the 
addition  of  bicarbonate  of  sodium ;  concentrated  nitric  acid  dissolves 
brucine  and  its  salts  to  an  intensely  red  fluid,  which  subsequently  acquires 
a  yellowish- red,  and  by  heat  a  yellow  tint ;  if  now  protochloride  of  tin 
or  sulphuret  of  ammonium  is  added,  an  intense  violet  color  is  produced ; 
concentrated  sulphuric  acid  colors  it  at  first  rose-red,  afterwards  yellowish- 
green  ;  chlorine  gas  causes  no  precipitate. 

The  red  color  produced  by  nitric  acid  with  brucine  is  so  intense  that 
Kersting  has  proposed  a  solution  of  the  lattenin  1000  water  as  a  test 
for  very  minute  quantities  of  the  former;  T-ijo'nijTi  l»i't  HNO,  with  the 
brucine  solution,  over  a  layer  of  pure  H,SO„  still  produces  at  the  mar- 
gin of  the  two  liquids  a  rose-red  color,  changing  after  a  minute  to 
yellow. 

Of  the  salts  nsed  medicinally,  the  neutral  sulphate  crystallizes  in 
needles  with  4H,0;  the  neutral  nitrate  is  a  gum-like  mass,  but  the 
acid  nitrate  is  crystallizable  in  four-sided  prisms.  Brucine  is  a  less 
powerful  therapeutic  agent  than  strychnine,  being  safely  employed  in 
doses  of  from  2  to  4  grains. 


If/amrine, 

The  mother-liquors  of  the  former  two,  after  their  precipitation  by 
lime,  contain  this  alkaloid. 

It  crystallizes,  is  very  bitter,  dissolves  in  200  parts  boiling  water,  in 
weak  ahiohol,  in  acids,  and  alkalies.  Sulphuric  acid  imj>3rts  a  rose 
color,  which  turns  yellowish  or  greenbh. 

The  salts  are  soluble,  crj'stallizable,  and  poisonous.  They  are  precip- 
itated in  presence  of  tartaric  acid  by  alkaline  bicarbonates. 

Schutzenberger  has  found  that  what  has  been  called  igasurine  is  a 
mixture  of  various  alkaloids,  which  he  purified  by  fractional  crystalli- 
zation. They  are  all  colorless,  intensely  bitter,  poisonous  like  strjchnine, 
soluble  in  boiliog  water  and  alcohol,  slightly  in  ether ;  they  crj-stallize 
in  transparent  needles  or  pearly  scales,  are  colored  red  by  nitric  acid, 
lose  their  water  of  cryetalltzation  at  212°.    Their  salts  are  easily  crjs- 
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tallizable.      They  are   distinguished    by  affixing   the   letters  of    the 
alphabet : — 


urioe,  a,  C 

Verv  alightly  BoluWe. 

■          6,C 

Sliglitly  soluble. 

c,  C 

Modemtely  soluble. 

d,  C 

Moderately  soluble. 

e,C 

Soluble. 

/,  c 

Moderatelv  Boluhle. 

a.O 

Very  alighlly  soluble. 
Moderately  soluble. 

•    ■       i,C 

Moderately  soluble. 

Curarine. — The  South  American  arrow  poison  is  supposed  to  be 
obtiuned  from  a  plaat  of  the  family  Apocynacese.  Boussingault  and 
Rouliu  discovered  in  it  an  uncrystallizable  alkaloid,  which  was  after- 
ward.s  supposed  by  some  chemists  to  be  identical  with  strychnine,  in 
consequence  of  the  similarity^  of  some  of  its  reactions.  This  has  recently 
been  shown  to  be  a  mistake,  however ;  in  its  physiolt^ical  action  it  is 
quite  the  opposite  of  strychuine,  and  is  regarded  by  some  physicians  as 
almost  a  perfect  antidote  to  the  poisonous  effects  of  that  alkaloid. 

It  is  amorphous,  yellowish,  bitter,  hygroscopic,  soluble  in  water  and 
aJcohol,  insoluble  in  ether  and  volatile  ous.  Its  salts  are  uncrystalliz- 
able. 

Pereirine  is  obtained  from  a  Brazilian  bark,  kuown  there  by  the 
names  of  pignaciba,  pao  pcnte,  and  pao  pereira.  It  is  prejiarea  like 
the  cinchona  alkaloids,  and  lastly  dissolved  bv  ether.  It  is  a  yellowish- 
white  amorphous,  bitter  mass,  on  melting  blood-red,  has  an  alkaline 
reaction,  is  little  soluble  in  water,  soluble  in  alcohol  and  etlier.  Con- 
centrated sulphuric  acid  dissolves  it  with  violet  color,  which  afterwards 
turns  brown,  on  diluting  with  water,  olive-green  and  grass-green. 
Nitric  acid  dissolves  it  with  a  blood-red  color,  changing  to  grayish- 
brown.  The  salts  are  little  known,  they  are  precipitated  by  the 
oxalates,  and  are  said  to  have  febrifuge  properties. 

Custine  is,  according  to  LanJerer,  contained  in  the  seeds  of  the 
"  Chaste  tree,"  is  crystallizable,  bitter,  insoluble  in  water,  soluble  in 
alcohol,  ether,  and  dilute  acids,  and  precipitated  from  the  latter  solu- 
tion by  alkalies. 

OoiiEolvuline  was  obtained  by  Marquart  from  Scammony  root;  its 
sulphate  crystallizes  in  radiating  prisms. 

Alkaloids  of  the  Solanaces. 

Solanine. — The  following  comprises  the  older  statements  with  r^ard 
to  this  principle : — 

It  is  prepared  from  the  potato  germs  by  maceration  with  water  acid- 
ulated with  muriatic  acid,  mixing  with  hydrate  of  lime,  and  exhausting 
the  precipitate  with  boiling  alcohol ;  on  cooling  the  greater  part  is 
separated.  It  crystallizes  in  colorless  prisms,  without  odor;  its  taste  is 
faintly  bitter,  nauseous,  causes  a  persistent  acrid  feeling  in  the  throat. 
It  bos  an  alkaline  reaction,  is  slightly  soluble  in  cold  water,  ether, 
alcohol,  and  fixed  oils.  It  is  a  weak  base,  its  salts  are  soluble,  few 
ciystallizable,  and  have  a  bitter  taste,  with  lasting  acrimony. 
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Solanine,  as  obtained  from  the  various  species  of  Solannm,  according 
to  Moitessier,  differs  to  a  considerable  extent  in  its  physical  properties. 
Various  differeat  alkaloids  have  probably  been  confounded  under  this 
name.  Prepared  from  Solanum  dulcEunara,  it  has  the  composition 
CjjHjiNO,,,  and  all  its  salts  are  amorphous. 

Zwenger  announced  a  few  years  since  that  solanine,  a  weak  base,  is 
split  on  boiling  with  dilute  acids  into  glucose  and  a  stronger  base, 
which  he  callS  aofanidia,  Cj„HjoNOj,  which  is  colored  intensely  red 
by  sulphuric  acid. 

If  solanine  is  treated  with  cold  concentrated  mineral  acids  for  several 
days,  or  if  solonidia  is  boiled  with  diluted  acids,  the  precipitate  contains 
another  alkaloid,  eolaniedine,  for  which  the  formula  C,gHj^O  has  been 
found.  It  is  amorphous,  yellowish,  nearly  tasteless,  almost  inaolublein 
alcohol,  ether,  and  water.  Its  salts  are  deep  yellow,  amorphous,  bitter, 
and  astringent. 

O.  Gmelin,  however,  asserts  that  it  contains  no  nitn«en,  but  that 
solanidine  forms  compounds  with  acids  and  with  PtCl,.  Delfe  regards 
solanine  as  homologous  with  saponin,  smilacin,  and  saHcin. 

Kroraayer  states  that  the  solanine  which  is  prepared  with  mineral 
acids  invariably  contains  solanidine,  the  more  if  treated  at  an  elevated 
temperature,  and  the  latter  can  be  dissolved  by  benzin.  If  potato 
germs  are  expressed,  the  liquid  treated  with  excess  of  lime,  the  precip- 
itate exhausted  by  boiling  alcohol,  and  the  gelatinous  mass  separating 
on  cooling,  repeatedly  preyed,  and  rediseolved,  colorless  acicular  crystals 
are  obtained,  which  are  insoluble  in  ether.  The  expressed  germs,  treated 
in  the  cold  with  sulphuric  acid  and  afterwards  with  lime,  etc.,  yield 
amorphous  solania,  containing  solanidia. 

Dulcamarine,  Ca^HjjjNOjj  (?),  is  said  to  exist  in  early  spring  in  the 
stem  of  bittersweet  besides  solanine.  It  is  prepared  by  evaporating  the 
infusion  with  marble  dust,  exhausting  the  extract  with  sttxmg  alcohol, 
evaporating,  removing  the  lactate  of  caldum,  adding  ammonia,  precipi- 
tating with  tannin,  and  treating  the  precipitate  with  hydrated  oxide  of 
lead  and  alcohol. 

Yellowish-white,  amorphous,  bitter,  afterwards  sweet,  slightly  soluble 
in  water,  ether,  and  acids,  readily  in  alcohol. 

Afropina,  U.  S.  P.     (Atropine.     C^HaNOj  =  289.) 
{Atropia,  Pharm.,  1870.) 

An  alkaloid  prepared  from  belladonna. 

This  alkaloid  and  its  sulphate  were  made  officinal  in  the  Pharma- 
copma  of  1860 ;  it  is  prepared  by  the  following  process : 

Powdered  belladonna  root  is  exhausted  by  Scohol ;  this  is  distilled 
off  from  the  tincture,  the  residue  acidulated  witli  sulphuric  acid,  diluted 
with  water,  and  filtered  through  paper;  the  filtrate  is  decomposed  with 
potassa  and  repeatedly  agitated  with  fresh  portions  of  chloroform;  the 
chloroformic  solution  is  evaporated  spontaneously. 

Atropine  is  in  colorless,  or  white,  acicular  crystals,  permanent  in  the 
air,  odorless,  having  a  bitter  and  acrid  taste,  aiid  an  alkaline  reaction. 
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Soluble  in  600  parte  of  water  at  15°  C.  (59''  F.),  and  in  35  parte  of 
boiliag  water ;  very  soluble  iu  alcohol ;  also  soluble  in  3  parte  of  chloro- 
form and  iu  60  parte  of  ether.  When  heated  to  114°  C.  (237.2°  F.), 
the  crystals  melt,  and,  on  ignition,  are  completely  dissipated,  emitting 
acrid  vapors.  Atropine  and  ite  salte  are  decomposed  and  rendered  inert 
by  prolonged  contact  with  potuasa  or  soda,  and,  if  heated  with  either 
of  them,  evolve  vapor  of  ammonia. 

With  sulphuric  acid  atropine  yields  a  colorless  solution,  which  is 
neither  colored  by  nitric  acid  (absence  of  and  difference  from  morphine), 
nor  at  once  by  solution  of  bichromate  of  potassium  (absence  of  and 
difference  from  strychnine),  though  the  latter  reagent,  by  prolonged 
contact,  causes  the  solution  to  turn  green.  On  heating  this  green  solu- 
tion, diluted  with  a  little  water,  to  boiling,  a  pleasant  odor,  recalling 
that  of  rosea  and  orange  flowers,  is  develojjcd.  The  aqueous  solution 
of  atropine  or  of  any  of  its  salts  is  not  precipitated  by  test-solution  of 
platinic  chloride  (difference  from  most  other  alkaloids).  With  chloride 
of  gold  it  yields  a  precipitate  which,  when  recrystailized  from  boiling 
water  acidulated  with  hydrochloric  acid,  is  deposited  on  cooling  (render- 
ing the  liquid  turbid)  in  minute  crystals,  forming  a  dull,  lustreless 
powder  on  drying  (difference  from  hyoscyamine). 

AtropincE  Su/phas,  U.  S.  P.     (Sulphate  of  Atropme. 
(C„HaN03)j.H^.  =  676.) 

{AtropkB  Sulphaa,  Pharm.,  1870.) 

This  is  prepared  by  dissoU-ing  the  alkaloid  in  strong  ether  and  neu- 
tralizing with  sulphuric  acid  diluted  with  a  little  alcohol;  the  sulphate 
is  precipitated  as  a  white  crystalline  powder. 

A  white,  indistinctly  crj'stalline  powder,  permanent  in  the  air,  odor- 
less, having  a  very  bitter,  nauseating  taste,  and  a  neutral  reaction. 
Soluble  iu  0.4  part  of  water  and  in  6,5  parte  of  alcohol  at  15°  C.  (59°  F.); 
verj'  soluble  in  boiling  water  and  in  boiling  alcohol ;  also  soluble  in 
0.3  part-  of  absolute  alcohol.  When  heated  on  platinum  foil  the  salt 
is  dec-omposed  and  wholly  dissipated,  emitting  acrid  vapors.  On  add- 
ing test-solution  of  carbonate  of  sodium  to  a  concentrated  aqueous  solu- 
tion of  the  salt,  a  white  precipitate  is  obtained  which  answers  to  the 
reactions  of  atropine  (we  Atropina).  An  aqueous  solution  of  the  salt 
yields,  with  test-solution  of  chloride  of  barium,  a  white  precipitate 
insoluble  in  hydrochloric  acid. 

Ite  uses  are  as  a  local  anodyne  in  solution  and  ointment,  2  to  4  grains 
to  the  ounce,  and  for  subcutaneous  injection  in  neuralgia.  For  dilating 
tlio  pupil,  1  grain  is  dissolved  in  4  flnidrachms  of  dLStilled  water,  and 
a  drop  or  two  applied  to  the  inner  surface  of  the  lid.  Dissolved  in  100 
parte  of  water,  1  or  2  drops  have  been  recommended  as  a  local  antes- 
tlietic  to  facilitate  the  extraction  of  teeth.  The  dose  internally  is  jV  of 
a  grain. 

Atropirue  valeriatias  has  recently  been  much  recommended  iu  chronic 
ner\-ous  complete ;  it  is  prepared  by  dissolving  atropine  and  valerianic 
acid  separately  in  strong  raier,  cooling  the  solutions  down  to  32°,  miz- 


;vCoO»^lc 


HYOSCYAMINE.  611 

iog  and  crystallizing  at  between  10°  and  15°  F.  The  crystals  are  soft 
at  68*^,  fuse  at  90°,  and  turn  yellow  by  light  and  air.  Dose,  the  same 
as  of  sulphate, 

Homatropince,  Ci^H^NOj. — This  is  an  alkaloid  obtained  by  heating 
atropine  gently  with  oi^anic  acids  and  diluted  hydrochloric  acid.  It  has 
been  obtained  in  transparent  colorless  crystals  from  ita  ethereal  solution. 
Although  very  deliquescent  and  hygroscopic,  it  does  not  dissolve  readily 
iu  H-ater.  The  cry-stals  fuse  between  205.9"  and  208.9°  F.  The 
hydrobromate  of  this  base  (C„HjjNOjHBr)  is  the  one  that  has  proven 
most  useful ;  it  is  crj-stallizable  and  not  hydroscopic,  requires  10  parts 
of  water  for  solution,  and  is  comparatively  permanent.  It  is  used  in 
examining  the  eye,  in  solution  of  3  grains  to  the  ounce,  and  is  very 
desirable,  as  its  action  passes  off  much  more  rapidly  than  otJier  remedies 
of  like  diaracter. 

Beiladonnine  is  the  yellow  resin  adhering  to  atropine  and  preventing 
it  from  cr)'stallizing. 

Crude  atropine  is  dissolved  in  a  weak  acid,  neutralized  by  carbonate 
of  potassium  to  separate  a  body  opalescing  in  blue,  an  alkali  is  added, 
taking  care  not  to  produce  a  pulverulent  precipitate,  as  long  as  the  pre- 
cipitate appears  oily  and  resin-like,  this  is  collected  on  linen,  dissolved 
in  an  acid,  treated  with  animal  chai'coal,  if  necessary  again  fractionally 
precipitated,  and  dissolved  in  absolute  ether. 

A  gum-like  mass  remains  behind,  of  little  bitterness,  and  a  burning, 
sharp  taste;  it  melts  on  heating  and  decomposes  with  the  smell  of  hip- 
puric  acid ;  it  is  easily  soluble  m  pure  and  officinal  ether,  in  absolute 
and  dilute  alcohol,  scarcely  soluble  in  water;  though  strongly  alkaline, 
it  is  leas  so  than  atropine;  from  the  sulphate  it  is  precipitated  by 
ammonia  as  a  white  powder,  which  soon  becomes  resin-like.  It  was 
discovered  by  Hubschmann,  It  is  most  likely  a  product  of  decompo- 
sition from  atropine. 

Airoaia  is  the  name  given  hy  Hubschmann  to  a  black  body,  precipi- 

^  tated  by  ammonia  from  an  aqueous  solution  of  the  alcoholic  extract  of 

the  root ;  it  -is  insoluble  iu  alcohol,  water,  and  ether,  but  dissolves  in 

dilute  acids  with  a  red  color.     It  is  probably  the  cause  of  the  red  color 

of  the  juice  of  the  fruit,  and  may  be  an  alkaloid. 

Dalunite  is  obtained  from  stramonium  seed  by  the  above  process  for 
atropine ;  it  has  been  proved  to  be  chemically  identical  with  atropine.  Its 
pharmaco-dynaraical  properties  have  been  studied  by  Professor  Schroff, 
and  carefully  compai'ed  with  those  of  atropine.  His  conclusions  are, 
that  their  qualitative  action  is  alike,  but  that  there  exists  a  vast  dif- 
ference iu  their  intensity,  atropine  being  nearly  twice  as  powerful  as 
daturia. 

Is  there  no  doubt  at  all  about  their  chemical  identity  ? 

Hyoacyamine  is  obtained  from  the  seeds  of  hyoscyamus  by  the  ])roce6S 
for  atropine. 

The  sulphate  has  been  made  officinal  in  the  U.  8, -P.,  1880. 

It  cr>-stalliz€s  in  needles  of  silky  lustre,  when  dry  and  pure  without 
odor;  the  moist  and  impure  has  a  disagreeable  narcotic  tobacco  smell; 
itj^  taste  is  acrid,  tobacco-like.  With  a  carefully  r^ulated  heat  it  may 
be  distilled.     It  has  a  strong  alkaline  reaction,  disBolves  very  readily  in 
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water,  alcohol,  and  ether ;  and  is  easily  decomposed  when  in  solution. 
Nitric  acid  dissolves  it  without  coloration;  sulphuric  acid  colors  it 
brown. 

Of  the  salts,  some  few  are  cirstallizable ;  they  must  be  evaporated  in 
vacuo  to  prevent  them  from  becoming  oxidized ;  they  are  soluble  in 
water  and  alcohol,  without  smell,  and  have  the  taste  of  the  base. 

Hyoeeyaminae  Svlphaa,  U.  S.  P.     (SuiphaU  of  Hyoseyamine. 
(C„H„NOjVH^,  =  676.) 

The  neutral  sulphate  of  an  alkaloid  prepared  from  hyoBcyamoB. 

Small  golden-yellow,  or  yellowish-white  scales  or  cryafala,  or  a  yel- 
lowish-white, amorphous  powder,  deliquescent  on  exposure  to  air,  odor- 
less, having  a  bitter  and  acrid  taste,  and  a  neutral  reaction.  Very 
soluble  in  water  and  in  alcohol.  When  heated  on  platinum  foil,  the 
salt  chars  and  is  finally  completely  dissipated.  An  aqueous  solution  of 
the  salt  is  not  precipitated  By  tesl>«olution  of  platinic  chloride.  With 
chloride  of  gold  it  yields  a  precipitate,  wtich,  when  recrystallized  fix)m 
boiling  water  acidulated  witn  hydrochloric  acid,  is  deposited,  on  cooling 
(without  rendering  the  liquid  tiu'bid)  in  brilliant,  lustrous,  golden-yellow 
scales  (difference  from  atropine).  The  aqueous  solution  yields,  with 
test-solution  of  chloride  of  barium,  a  white  precipitate  insoluble  in  hy- 
drochloric add. 

Capaicine  is  stated  by  Witting  to  be  contained  in  the  int^uments  of 
the  seeds  of  red  ppper ;  it  is  said  to  be  a  crystalline  powder,  insoluble 
in  cold  water  and  ether,  slightly  soluble  in  hot  water  and  alcohol.  Its 
sulphate,  nitrate,  and  acetate  are  crystallizable,  soluble  in  water,  insoluble 
in  alcohol,  and  precipitated  by  alkalies. 

BvxiTie  was  prepared  by  Faur6  from  the  leaves  of  boxwood,  and  de- 
scribed as  a  white  powder,  bitter,  sternutatory,  soluble  in  water,  alcohol, 
and  ether,  and  yielding,  with  acids,  salts,  which  crystalUze  with  difficulty. 

Prof.  Walz  has  announced  that  this  alkaloid  is  identical  with  be- 
beerina.     (See  below.) 

Orotonute. — Brandes  has  separated  from  the  seeds  of  ctoton  tigiium 
small  crystals,  fusible  when  heated,  s«aireely  soluble  in  boiling  water, 
soluble  in  boiling  alcohol,  with  an  alkaline  reaction.  Its  phoepniate  and 
sulphate  are  crystallizable. 

Eaphorbine  is  a  colorless,  brittle  mass,  inodorous,  bitter,  and  acrid, 
insoluble  in  water  and  ether,  soluble  in  alcohol,  decomposed  by  concen- 
trated sulphuric  and  nitric  acids ;  its  ^ts  are  amorphous.  It  was  ob- 
tained by  Bushner  and  Herberger. 

Bebeerine,  C,jHj,NOj,  is  the  only  alkaloid  as  yet  discovered  in  the 
natural  order  of  Lauraceee.  The  suggestion  of  \\alz  that  bebeeni  bsirk 
might  be  derived  from  a  eaphorbiaeeous  tree,  b  merely  based  on  the 
asserted  identity  of  this  alkaloid  with  buxina,  which  fact  has  com- 
paratively little  ^v-eight  since  some  other  alkaloids  have  been  proved  to 
exist  in  several  diifereut  families  of  planta 

It  is  best  obtained,  in  a  pure  state,  from  the  impure  commercial  sul- 
phate by  precipitating  its  solution  with  ammonia,  redissolving  the 
washed  precipitate  in  acetic  acid,  adding  an  exce^  c^  acetate  of  lead, 
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precipitating  by  potassa,  and  exhausting  the  precipitate  by  strong  ether; 
the  veilowish  syrup  left  after  the  evaporation  of  the  ether  is  dissolved 
in  absolute  alcohol,  which  Bolution,  on  being  gradually  poured  into  cold 
water,  yields  a  flocculent  precipitate,  which  is  free  from  color  aft«r 
washing  and  drying. 

It  is  amoiTihoufl,  inodorous,  bitter,  of  an  alkaline  reaction,  fusible  at 
356°,  scarcely  soluble  in  water,  readily  soluble  ii>  ether  and  alcohol. 
The  salts  are  bitter,  amorphous,  precipitated  white  by  sulphotyanide 
and  by  iodide  of  potaesium. 

The  cfimmercial  suiphaie  of  b^eerine  is  in  dark-brown  glittering 
scales,  readily  soluble  in  water  by  the  aid  of  acids.  It  b  esteemed  as  a 
tonic  and  antiperiodic,  much  prescriljed  in  London  in  doeea  of  3  to  10 
grains,  to  the  amount  of  a  scruple  or  a  drachm,  between  the  paroxysms 
of  intormittents. 

Sepeerine  (from  the  Dutch  name  sepeeri  for  bebeeru)  remains  behind 
after  the  exhaustion  of  bebeerina  by  ether. 

Amorphous,  reddish-brown,  little  soluble  in  water,  soluble  in  alcohol. 
The  salts  are  amorphous,  of  a  brown  color,  and  generally  obtained  in 
veiy  shining  laminte,  almost  resembling  crystalline  scales, 

Piperina,  U.  S.  P.,  C,^H|, NO, .—Powdered  pepper  is  exhausted  by 
alcohol ;  this  is  distilled  off,  the  extract  dried  with  lime  in  a  wafer-bath, 
whereby  the  resin  becomes  insoluble  while  piperina  is  taken  up  by  alcohol. 

It  crystallizes  in  four-sided  prisms,  colorless  when  pure,  when  chewed 
for  some  time  developing  a  hot  peppery  taste,  scarcely  soluble  in  water, 
easily  in  alcohol,  less  in  ether,  the  solution  is  neutral  to  litmus,  aud  has 
a  burning  pepper  taste.  It  melts  at  212°,  losing  2  equivalents  of  water. 
It  dissolves  in  cold  sulphuric  acid  with  a  deep  red  color;  concentrated 
nitric  acid  decomposes  it,  the  browo  mass  dissolves  in  potassa  with  a 
red  color,  and  yields  on  boiling  piperiiina.  By  continued  boiling  with 
an  alcoholic  solution  of  potassa,  it  splits  mto  piperic  acid  and  pi[>eridina, 
Ci,H  NOjHjO  =  CjH„N-|-C,jH,„0,  (Pip). 

It  has  been  recommended  as  au  enei^tie  and  rapid  febrifuge,  though 
chiefly  used  in  combination  with  quinine.  It  is  siven  in  doses  of  2  to  4 
grains,  but  may  be  increased  to  60  grains  in  24  hoars  without  injurious 
effects.  Landerer  belie%-e8  that  the  same  alkaloid  is  also  contained  in 
the  berries  of  Schinus  mollis,  Terebintbacese,  (See  Amer.  Jour,  Phwm., 
1863,  p.  157.) 

Piperidina,  CjHi,N,  b  probably  ethyl-allyl-amioa,  N(C,H,-|- 
C,H,+H). 

It  is  a  colorless  liquid,  strongly  alkaline,  of  an  ammoniacal  and  pep- 
pery odor  and  taste,  lighter  than  water,  in  which  it  dissolves  in  all  i)ro- 
portione;  boiling  point  223°  F. ;  it  precipitates  the  salts  of  the  metallic 
oxides.     Its  salts  are  crystal!  izable. 

Piperic  acid,  Pip  ^^  C,jH,oO„  is  nearly  insoluble  in  water,  slightly 
soluble  in  ether,  readily  in  boiling  alcohol ;  fusible  at  300°,  partly  sub- 
limable  at  390°  with  the  odor  of  coumarin ;  sulphuric  acid  colors  it 
blood-red,  and  it  yields  with  PCIj  vermilion-red  crystals.  Piperate  of 
piperidina  crystallizes  in  colorless  silkv  scales,  turning  yellow  in  the  air, 
fusible  at  248° ;  piperine  cannot  be  obtained  from  them. 
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Verairina,  U.  S.  P.     (  Verairitie.) 
{Vemtria,  Pharm.,  1870.) 

An  alkaloid  or  mixture  of  alkaloids,  prepared  from  the  seeds  uf 
Asagnia  officinatia,  Lindlev  (nat.  ord.  Me^nthacetB). 

Veratrine  is  procured  from  cevadilla  seeds  by  treating  them  with 
alcohol,  evaporating  the  tiuctnre  to  an  extract,  and  treating  this  with 
water  acidulated  with  sulphuric  acid ;  this  solution,  containing  sulphate 
of  veratrine,  is  next  evaporated  to  a  syrupy  consistence,  decomposed  by 
magnesia,  which  is  added  in  slight  excess ;  tiie  precipitated  veratrine 
thrown  <lown  is  now  washetl  and  separate*!  from  the  excess  of  magnesia 
by  alcohol,  from  which  it  is  obtained  by  evaporation,  but  requires  rfiU 
further  purifying  with  animal  charcoal,  etc.  A  pound  of  the  seeds 
yields  al)out  a  drachm  of  veratrine. 

A  white,  or  grayish-white,  amorphous,  rarely  crystalline  powder,  per- 
manent in  the  air,  odorless,  of  a  distinctive,  acrid  taste,  leaving  a  sea-^- 
tion  of  tingling  and  nuuibuei^  on  the  tongue,  producing  constriction  of 
the  fiiuces,  and  highly  irritant  to  the  nostrils,  Veratrine  is  very  sUghtly 
soluble  in  cold  or  hot  water,  but  imparts  to  it  an  acrid  taste  and  a  feebly 
alkaline  reaction.  In  boiling  water  it  strongly  cakes  together  without 
melting.  It  is  soluble  in  3  parts  of  alcohol  at  15°  C.  (59°  F.),  and 
very  soluble  in  boiling  alcohol ;  also  soluble  in  6  parts  of  ether,  in  2 
parts  of  chloroform,  in  96  parts  of  glyi'crin,  and  in  56  parts  of  olive 
oil.  Mlien  heated,  it  melts;  at  higher  tem[)eratures  it  chars  and  is 
wholly  dissipated. 

AVith  nitric  acid,  veratrine  forms  a  yellow  solution,  and,  by  contact 
with  sulphuric  acid,  it  iiivit  a-^umes  a  yellow  color,  which  soon  passes 
to  reddish-yellow,  then  to  an  intense  scarlet,  and,  after  a  while,  to  violet- 
red.  On  triturating  veratrine  witli  sulphuric  acid  in  a  giam  mortar, 
the  yellow  or  yellowish-retl  solution  exhibits,  by  reflected  light,  a  strong, 
greenish-yellow  fluorescence,  which  becomes  more  intense  on  adding 
more  sulphuric  acid.  Heated  with  concentrated  hydrochloric  acid,  it 
dissolves  with  a  blood-red  color. 

The  medical  uses  of  veratrine  are  confined  chiefly  to  gouty  and  neu- 
ralgic afFections,  in  the  treatment  of  which  it  is  used  internally  in  dfwes 
of  ^  to  J  grain,  repeated,  or  externally,  in  ointiuent,  of  about  3|j  to 
the  ounce ;  it  has  lately  also  been  recommended  in  typhoid  fever. 

The  following  is  the  process  for  obtaining  the  alkaloids  pure: — 

VeratriTia,  CjjHjjNjOg. — Commercial  veratrine  is  dissolved  In  much 
alcohol,  and  mixed  with  water  until  a  precipitate  just  commences  to 
ap|>ear ;  on  spontaneous  evaporation,  a  wliite,  ctyslalline  powder  is  ol>- 
tained,  mixed  with  a  brown,  resinous  mass,  which  can  be  removed  bv 
washing  with  cold  alcohol.  The  powder,  if  dissolved  in  strong  alcohol, 
and  evaporated  spontaneously,  leaves  Itu^,  rhombic,  colorless  prisms, 
which  etnorefice  in  the  air,  become  porcellaneous  and  pulverulent,  are 
insoluble,  but  rendered  opaque  in  boiling  water,  readily  soluble  in  alfv- 
hol  and  ether.  Sulphuric  acid  colore  it  yellow,  then  carmiuo-red ; 
muriatic  acid  produces  a  deep  violet  solution  with  oily  drops  on  the 
surface.  The  acids  are  completely  neutralized,  but  the  solutions  do  not 
crystallize  on  evaporation. 
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SabadiUina,  CajHjjNjOj,  CTystallizes  in  ooIorlesB  prisms,  which  are 
Holiible  in  boiling  water,  melt  at  390°  F.,  and  liave  a  very  acrid  ta«te. 
It  is  easily  solnblc  in  alcuhnl,  but  does  not  crj'stallize  from  this  .solution ; 
it  is  iiisohible  in  ether,  and,  from  its  sohition  in  dilute  gulphuFie  acid,  is 
not  precipitated  by  animonia.     It  is  not  »tem»tatorj'.     (Hiiltschniann.) 

Jervinay  Cj^H^jX/),, — The  precipitate  by  sikIb,  containing  the  alka- 
loi<Ls,  is  boiled  with  dihite<l  sniphuric  iwid ;  on  cooling,  the  sulphate  uf 
jer\'ine  ia  precipitated.  Tlie  precipitate  may  l>e  decomposed  by  carbon- 
ate of  sodium,  and  rocrystallized  from  alcohol. 

It  is  nearly  insfJuble  in  water,  soluble  in  alcohol,  crj'stallizes  in  color- 
less prisms  with  4H„0,  loses  its  water  of  cr\'stallization  on  heating,  melts 
at  Zio°,  and  is  decomi)oeed  at  a  higher  heat. 

Jervine  and  its  soluole  salts  are  preci|)itated  from  their  solutions  by 
muriatic,  sulphuric,  and  nitric  acids,  fonuing  thei-cwith  nearly  insoluble 
salte ;  they,  however,  dissolve  in  alcohol.  A  very  full  account  of  jervine 
may  be  found  in  the  Amer.  Jour.  Fkarm.,  1879,  p.  337. 

C'ofcAicine. — According  to  A.'fchoff,  the  root  b  to  be  exhausted  by 
cold  water,  precipitated  by  basic  acetate  of  lead,  the  filtrate  neutralizetl 
by  carbonate  of  sodium,  the  filtrate  precipitated  by  tannin,  this  pnx'ipi- 
taie  wa'^hed,  expre^^cd,  dissolved  in  8  parts  alcohol,  and  digested  with 
freshly  precipitated  oxide  of  iron ;  the  filtrate  is  evaiKiratcd,  the  residue 
<lissolved  in  a  mixture  of  e<]Ual  parts  of  alcohol  and  ether,  e^■alK)rate<l, 
and  again  disc»lvc<l  in  water. 

The  corms  gathered  in  spring  yielded  but  ,75  grains,  in  the  fall  as 
high  as  6.5  grains  fnim  the  ptmnd;  the  seed  16  grains  to  the  pound. 

It  is  a  wliite  nmorphoas  mass,  of  a  bitter,  not  acrid  taste,  without 
odor,  wheu  moist  of  u  feeble  narcotic  odor.  It  is  easily  decomposed  in 
aque<ius  solution,  is  not  sternutatorj-  or  hygroscopic,  is  fusible  and  in- 
flammable, easily  soluble  in  water  and  alcohol,  less  in  al^iolute  ether. 
It  has  no  reaction  on  vegetable  colors.  The  following  is  its  behavior 
to  reagents : — 

It  is  soluble  in  H^O^,  with  a  clear  yellow  color ;  in  HNO,,  yellow ; 
the  undissolved  colchicine  is  brownish-red,  then  violet,  brownish-green, 
brown-red;  fuming  HXO,  (containing  nitrous  acid)  imparts  to  it  a 
violet  or  indigo-blue,  afterwards  yellow,  color.  The  solution  of  yi^no 
colchicine  is  colored  lemon-yellow  by  muriatic  acid.  Bichromate  of  potas- 
sium and  sulphuric  acid  impart  a  green  color.  Iodine  causes  akermes- 
Cdlored,  gelatinous  precipitate,  soluble  in  alcohol  and  water.  Chlorine 
water  a  yellow  precipitate,  soluble  with  orange  color  in  amniouia.  No 
en,stalUzable  compounds  have  been  obtained  with  acids,  except  that  J. 
E.  Carter  thinks  he  obtained  a  crjstalline  sulphate. 

Hiibschmann  n'as  unable  to  saturate  2  dru[>s  of  dilute  sulphuric  acid 
with  colchicine,  though  he  and  Carter  both  found  it  to  act  slowly  on  red- 
dened litmus  paper,  and  on  pai)er  colored  with  rhubarb, 

Oberlin  disputes  the  existence  of  a  base  colchicine,  so  does  Walz,  who 
renders  it  probable  that  it  is  a  glucoside.  An  alkaloid  does,  however, 
appear  to  exist  in  colchicum,  since  the  infusion  yields  precipitates,  both 
with  Sonnenschein's  and  Mayer's  tests. 

By  external  application,  several  painful  cases  of  rheumatism  have 
been  relieved  by  it.     If  given  internally,  ^  grain  3  times  daily,  eon- 
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tJDued,  if  necessary,  for  several  weeks,  has  a  moet  salutar>'  effect  in 
rheumatic  complaints.  It  opens  the  bowels  even  of  those  who  have 
been  suffering  from  constipation,  (See  Thesis  of  J.  E.  Carter,  of  Phil- 
adelphia, Amer.  Jour.  Pharm,,  vol.  xxx.,  p.  205.) 

Colehieeine,  CjjH^SjO,. — Oberiin  obtained  no  colchicine  by  Geiger 
and  Hesse's  process,  but,  on  dissolving  the  product  in  water,  acidulating 
with  muriatic  acid,  evaporating  until  of  an  intense  yellow  color,  a  white 
precipitate  was  thrown  down  dv  water,  crystallizing  from  alcohol  and 
ether  in  pearly  lamellie,  of  an  intensely  bitter  taste,  neutral  to  test  inper, 
nearly  insoluble  in  water,  soluble  in  alcohol,  ether,  wood-spirit,  culoro- 
form,  ammonia,  and  potassa;  in  fernc  chloride  with  green,  in  sulphuric 
acid  with  yellow,  in  muriatic  acid  with  pale  yellow,  in  nitric  acid  with 
intense  yellow  color,  chai^ng  to  violet,  deep-red,  light-red,  and  yellow. 
It  is  very  poisonous. 

It  remams  to  be  investigated  whether  or  not  it  is  a  product  of  decom- 
position of  colchicine  by  the  influence  of  muriatic  acid. 

Apirine  was  obtained  by  Bizio  from  the  seeds  of  Cocos  lapidea.  It 
is  white,  inodorous,  of  a  sharp  taste,  fusible,  soluble  in  600  parts  water, 
without  alkaline  reaction ;  forms  with  acids  crystalline  salts,  which  are 
less  soluble  in  hot  than  in  cold  water. 

Test  for  Distinguishing  the  Alkaloids. 

The  following,  taken  from  Dr.  A.  T.  Thompson,  conveys  in  a  com- 
pact form  the  leading  facts  applicable  to  distinguishing  the  alkaloids. 
Boaie  genet-al  characteristics  are  noticed  at  the  beginning  of  this  chapter, 
and  the  partieular  ones  under  the  several  heads. 

Method  of  Distinguishing  the  foUowing  VegetahU  Alkaloids — Atropine, 
Brucine,  Delphine,  Emetine,  Morphine,  Solanlnc,  Sti'i/ehitlne,  Vera- 
trin£ — when  they  are  in  powder. 

Treat  the  powder  first  with  nitric  acid,  which  is  colored  red  by  hrimm, 
delphine,  morphine,  and  the  strychnine  of  commerce,  but  not  by  pure 
sfrydinine.  If  the  reddened  acid  become  of  a  violet  hue  on  the  addition 
of  protochloride  of  tin,  after  the  nitric  solution  has  cooled,  the  alkaline 
powder  is  brucine  ;  if  the  reddened  acid  gradually  become  black  and  car- 
bonaceous, it  is  delphine.  If  the  powder  be  fusible  without  decomposi- 
tion, and  decomposes  iodic  acid,  evoK'ing  free  iodine,  it  is  morphine;  if 
it  is  not  fusible,  and  does  not  decompose  iodic  acid,  it  is  atri/chnine.  If 
the  powder  greens,  instead  of  reddens,  nitric  acid,  it  is  solanine  ;  if  it  is 
insoluble  in  ether,  and  does  not  redden  nitric  acid,  it  is  emetine  ;  if  it  be 
soluble  in  ether  and  does  not  redden  nitric  acid,  but  melts  when  heated, 
and  volatilizes,  it  is  atropine;  if  it  is  thus  affected  by  ether  and  nitric  acid, 
but  is  not  volatilized,  it  is  vcratrine. 


The  Tersary  Alkaloids. 

Sparteine,  CioHj,Xj. — A  concentrated  decoction  of  broom  is  distilled 
with  soda,  and  several  times  rectified. 


;vGoo»^lc 


TBE   TERXABY    ALKALOIDS.  617 

It  is  a  colorless  oil,  which,  in  contact  with  water,  soon  becomes  opales- 
cent, and  is  colored  brown  by  the  air ;  it  is  heavier  than  water,  smells 
faintly  like  aniline,  has  a  ver)-  bitter  taste,  and  is  narcotic ;  its  boiling 
point  is  550°  F.  Acids  are  perfectly  neutralized ;  the  salts  are  soluble, 
the  muriate  and  nitrate  not  cr^'stallizable. 

Qmine,  CgH^N,  is  most  abundant  in  the  fresh  plants  gathered  before 
flowering,  and  in  tjie  seed  of  the  second  year's  growth,  from  which  it  is 
obtained  by  distillation  with  caustic  potassa,  purifying  the  sulphate  by 
dissolving  it  in  alcoholic  ether,  and  again  distilling  with  potaaea.  Thus 
obtained  it  frequently  contains  methyl  and  ethyl-couia.  The  seeds  are 
richest  in  the  alkaloid  just  before  rijjening. 

Conine  is  a  volatile  colorless  or  yellowish  oily  fluid  (sp.  gr.  .87),  with 
a  very  characteristic  odor  resembling  that  of  the  urine  of  the  mouse. 
It  boils  at  338°,  is  neutral  to  test  paper  when  anhydrous,  but  decidedly 
alkaline  when  containing  some  water.  It  is  soluble  in  100  parts  of 
water,  floating  on  its  surface  when  distilled  with  it.  Alcohol  dissolves 
it  readily,  as  also  ether  the  fixed  and  volatile  oils.  It  does  not  dilate 
the  pupil,  but  is  extremely  poisonous. 

Like  other  volatile  alkaloids  of  the  composition  of  substituted  ammonia, 
it  occasions  white  clouds  when  approached  with  a  rod  moistened  with 
muriatic  acid.  This  test,  when  applied  to  the  extract  of  conium,  after 
adding  to  it  on  a  tile  a  few  drops  of  solution  of  potassa,  is  resorted 
to,  in  cotmection  with  the  odor,  in  judging  of  the  quality  of  that 
extract. 

"When  exposed  to  the  air,  conine  imdergoes  oxidation,  being  converted 
into  a  brown  resinous  matter,  ammonia,  and  butyric  add ;  butyric  aiid 
is  also  formed  by  the  reaction  with  nitric  and  chromic  acids.  By  muri- 
atic acid  gas  it  is  colored  purple,  changing  to  blue;  chlorine  produces 
thick  white  vapors  of  a  lemon  odor. 

It  neutralizes  the  acids,  forming  soluble  salts,  some  of  which  are 
crystallizable,  while  those  with  oxygenated  acids  are  most  decomposed 
on  evaporation  and  leave  a  gummy  residue. 

Methylconi'ne,  CgHj^N,  resembles  conine  in  physical  and  chemical 
properties,  and  can  be  distinguished  from  it  only  Dy  elementary  analysis, 

ikhyleonine,  OioH,,K,  is  very  similar,  but  less  soluble  in  water. 

In  this  connection  it  is  proper  to  mention  the  quaternary  alkaloid, 
discovered  by  Wertheim,  accompanying  conine. 

Conhydrine,  CgH„NO,  occurs  chidly  in  the  fiowere  and  seed  of 
cooium ;  to  prepare  it,  the  crude  conine  is  neutralized  with  sulphuric  acid, 
the  salt  extracted  with  alcohol  to  separate  ammonia,  evaporated,  treated 
with  concentrated  caustic  potassa,  then  with  ether ;  this  is  distilled  oif, 
and  by  very  slow  fractional  distillation  in  an  oil-bath,  the  conine  is  sej>- 
arated ;  between  300°  and  400°  crj-stals  of  conhydrine  are  sublimed. 

It  is  in  colorless,  pearly  crystalline  lamelhe,  sublimes  slowly  below 
212°,  insoluble  in  water,  alcohol,  and  ether;  by  distillation  with  an- 
hydrous phosphoric  acid,  conine  is  obtained,  HjO  being  abstracted: 
SCgH„0— H,0  =  NCjH,,. 

Its  action  on  animals  is  similar  to  conine,  but  much  weaker.  The 
salts  have  not  been  studied. 

dcutine. — The  root  of  dcuta  virosa  yields,  according  to  Polex,  by 
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exhausting  with  a  diluted  acid  and  distillation  with  aa  alkali,  this  alka- 
loid, which  has  a  very  agreeable  odor. 

C'hterophi/Uine. — Its  sulphate  \\-as  obtaiawl  by  Polstorf  by  distilling 
the  fniit  of  chierophyllum  bulbosuni  with  potassa,  and  neutralizing  the 
distillate  by  sulphuric  aoid;  iridescent  laminie. 

Aribhie,  CjjHjjX,  was  obtained  by  Rieth  from  the  Brazilian  ti-ee 
Arariba  rubra,  and  is  remarkable  for  bein^  the  tirst  natural  vegetable 
alkali  of  ternary  composition  which  is  solid  at  ordinary  temperature, 

Hyyrine  is  a  volatile  base  obtaine<l  by  Lossen  from  cocoa  leaves ;  its 
odor  recalb  that  of  propylamina ;  it  is  not  poisonous.  It  is  probably  a 
product  of  decomposition. 

Jjobeline  was  discovered  by  the  late  Prof  S.  Calhoun,  of  Philadelphia, 
in  I8-'i4,  and  first  isolated  in  a  state  of  purity  by  Prof,  Procter,  in  1842. 
It  is  most  conveniently  obtained  by  extrai'ting  the  seed  with  alcohol 
acidulated  with  acetic  acid,  eva|X)rating,  and  treating  with  magnesia, 
and  then  with  ether,  from  which  it  may  be  obtained  by  spontaneous 
evaporation. 

It  is  a  liquid  lighter  tlian  water,  and,  when  dropped  into  that  fluid, 
rises  to  its  surface  and  spreads  out  like  a  drop  of  oil,  then  gradually  dis- 
solves without  agitation,  forming  a  transparent  solution.  It  is  very  sol- 
uble in  alcohol  and  ether,  the  latter  readily  removing  it  from  an  aqueous 
solution ;  it  also  dUsolves  in  fixed  and  volatile  oils.  It  forms  orystal- 
lizablo  salts,  with  numerous  acids. 

It  is  not  obtained  on  an  economical  scale  for  use  in  medicine.  Lobeline, 
as  it  exists  in  the  plant  combined  with  lobelic  acid,  is  decomposable  by 
a  moderate  heat,  as  also  by  the  action  of  strong  acids. 

Xicotine,  OioHn^j,  is  prepared  in  the  following  manner :  The  acid 
infusion  of  tobacco  is  eva|>orated  to  alxnit  one-half,  and  distilled  with 
caustic  [Kitassa;  or  tolracco  is  distilled  with  milk  <»f  lime.  The  distillate 
is  neutralized  by  oxalic  acid,  crj-stalUzed,  the  cr>-stals  washed  with  ether, 
decomposed  by  potaaa,  and  the  alkaloid  dbsolved  by  ether.  By  recti- 
ficatiou  in  a  current  of  hydrogen,  it  may  be  obtained  colorless. 

It  is  a  colorless,  oily  liquid,  of  a  strong  tobacco  odor,  a  biirning,  sharp 
taste,  heavier  than  water,  sp.  gr.  1.048,  It  is  inflammable,  has  an  alka- 
line reaction,  is  soluble  in  water,  and  water  is  soluble  in  it  to  some 
extent;  miscible  with  alcohol,  ether,  and  olive  oil,  scarcely  soluble  in 
oil  of  turpentine.  It  Iwcomes  yellow  by  keeping,  absorbing  oxvgen 
from  the  air,  which  gradually  turns  it  thick  and  brown.  It  boils  at 
4ii'2°  v.,  but  voIatiliz<i^  at  a  much  lower  temperature.  The  vapor 
which  rises  is  so  powerful  in  its  smell  and  irritating  properties  that  one 
drop  of  it  diffibscd  in  a  room  renders  the  atmosphere  insupportable.  The 
volatility  of  this  principle  insures  its  difhision,  along  with  empyreumatic 
products,  in  tobacco  smoke,  so  that  it  is  inlialed  to  a  certain  extent  by 
smokers ;  tobacco  smoke  may  be  freed  from  it  by  passing  it  over  cotton 
saturated  with  tannin.  It  exists,  in  the  diflereut  commercial  varieties 
of  tobacco,  in  al>out  the  following  proportions:  Havana,  2  per  cent.; 
Mari-land,  2,3 ;   Vii^nia,  G.H7  ;  Kentucky,  6.09. 

Orfila  has  investigated  the  properties  of  nicotine,  and  ascertained 
with  precision  its  chemical  habitudes.  These  are  detailed  iu  a  paper 
copied  in  tlie  Amer.  Jour,  of  Pharm.,  vol.  xxiv.,  p.  142,  from  the  London 
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Pharm.  Jour.  See  also  a  paper  by  Professor  Procter  in  Proe.  of  Amer. 
Phami.  A»xoo.,  1858,  p.  295. 

Its  salts  have  a  burning  tafite  of  tobacco,  are  very  soluble  in  water, 
deliqu«<cent,  and  ditlicult  to  cryntalliiie. 

Jleivnriallne. — By  distillation  with  lime  from  the  herb  and  seeds  of 
Mercurialis  annua,  an  oily  alkaloid  is  obtained,  which  resembles  in  odor 
both  nicotine  and  couine ;  it  is  readily  oxidizetl,  and  thickens  in  contact 
with  air.     The  salts  are  mostly  soluble  in  water  and  alcohol. 

■'^■cafine,  CjHjX,  or  Proptflamine,  hm  the  atomic  composition  of 
CjHj,H^,  methylfethylamine  CHjt'jH,HN,  and  trimethylamine 
(CHj)jX,  and  is  identical  with  one  of  them,  proliably  the  former,  as 
it  may  be  obtained  fi-om  propylic  uarcotine  by  distillation  «ith  potassa. 
Besides  the  plants  mentioned  in  the  syllaba",  it  has  been  obtaiue<l  from 
the  erpot  of  maize,  from  herring-pickle,  crabs,  the  spirits  in  which  ana- 
tomical preparations  have  been  kept,  and  the  urine  of  man.  When 
artifieialfy  prepared,  it  is  best  known  in  medicine  as  Propylamine, 
though  chemists  generally  regard  it  as  trimethylamine. 

Pi-opylamUif  is  most  econoniicBlly  prepare<l  from  herring-pickle  by 
distillation  mth  caustic  potassa,  neutralizing  the  distillate  with  muriatic 
acid,  purifying  the  salt  by  dissolving  it  in  strong  alcohol  or  alcoholic 
ether,  aud  again  distilling  with  pota^isa. 

It  is  a  colorless  liquitl,  of  a  .itrong  odor  of  herrings,  and  a  sweetisli, 
astringent  taste;  it  is  soluble  in  water,  lias  an  alkaline  reaction, produces 
white  \'apor8  with  muriatic  acid.  It  U  combustible,  aud,  mixed  with  an 
equal  bulk  of  water,  it  can  still  lie  ignited.  Its  salts  are  mostly  soluble 
in  tvater  and  alcohol,  and  crt'stallizable. 

Acconling  to  Dr.  Awenarius,  of  St.  Petersburg,  it  appears  to  be  a 
true  specific  for  rheumatic  affections,  the  at;ute  as  well  as  the  chronic. 
He  administered  it  in  mixture,  containing  24  drops  of  propylamine  to 
6  ounces  of  mint-water  sweetened  with  2  drachms  of  sugar,  and  gave  it 
in  doses  of  1  tablespoonful  every  2  hours.  Whether  it  is  capable  of 
promoting  uterine  contraction  has  not  been  ascertained. 

Murlat  Propylamime  is  the  form  most  used  in  practice  in  the  United 
States.  It  is  prepared  by  crystallizing  the  product,  as  at  first  obtained, 
by  passing  the  volatile  akaloid  into  diluteil  muriatic  acid,  as  almve.  To 
free  it  from  muriate  of  ammonium,  it  may  be  recrj-atallized  from  its 
solution  in  strong  alcohol.  It  is  usually  called  "  chloride  of  propylarain," 
destitute  of  the  unpleasant  odor  of  the  alkaloid  itself,  and  has  been  found 
a  useful  remedy  in  rheumatism,  in  doses  of  from  3  to  5  grains,  (See 
Propylamin  ChnlUd.) 

See  papers  on  this  subject  by  Prof.  Procter  in  Proceeding  of  the 
American  Pkaitnaceuiieaf  A/moeidtlon,  1857,  an<l  American  Journal  of 
Pharmaay,  xxxi.,  pj).  125  and  222. 

Aniline,  C^HgH^S,  also  known  by  the  names  of  pheuylaminc,  plie- 
namide,  kyanole,  crj-stalline,  and  benzidam;  it  is  the  only  artificial 
alkaloid  which  has  been  aied  in  medicine.  It  is  best  prepared,  on  a 
small  scale,  by  the  process  of  Beehamp,  from  10  parts  nitrol>enzole,  12 
parts  iron  filinKs,  and  10  parfc!  strong  acetic  acid.  The  reaction  takes 
place  without  the  application  of  heat ;  but  to  insure  complete  reduction, 
the  spontaneous  distillate  is  returned  to  the  retort  and  again  distilled. 
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when  it  may  be  at  once  conibined  with  Hulphiiric  acid  to  form  the 
medicinal  siuphate. 

The  alkaloid  is  a  colorless  oil,  of  \'inous  odor  and  aromatic  taste; 
sp.  gr.  1.2;  boiliug  poiut  360°;  coagulates  albumeo;  id  contact  with 
air  turns  yellow  and  reaiuifies;  separates  many  metallic  oxides  from 
their  salts ;  colors  pine  wood  yellow ;  by  hypochlorites  blue ;  by  HNOj 
blue,  and  on  heating  oxidized  to  picric  acid ;  by  HjSO,  and  KjCtjO, 
blue,  but  of  a  different  sliade,  as  that  ppodnced  under  the  same  circum- 
stances with  strj-chninc. 

Within  a  few  years  past  it  has  become  of  great  technical  importance, 
since  its  products  of  oxidation  by  various  agents  have  been  made  use 
of  to  dye  animal  fabrics,  like  silk  and  wool. 

AnUiwB  sulphas  is  prepared  by  direct  combination ;  it  dissolves  in 
about  16  parts  of  water  at  60°,  slightly  in  cold  alcohol,  insoluble  in 
ether;  it  is  colorless  and  ctystalliue,  but  acquires  a  reddish  color,  when 
exposed  to  the  air  in  a  moist  state. 

This  salt  has  gained  some  reputation  since  Dr.  Tumbull,  of  Liver- 
pool, announced  his  success  in  treating  with  it  a  number  of  cases  of 
chorea ;  the  remedy  produces  a  transient  alteration  in  the  color  of  the 
skin  and  lips,  which  disappears,  however,  as  soon  as  it  is  laid  aside. 
(See  Amer.  Jmr.  Pharm.,  1862,  p.  295.) 

Alkaloids  of  Animal  Origin. 

Some  animal  tissues  and  liquids  contain  alkaline  suhetancea  or  are 
decomposed  into  such  bv  the  influence  of  various  chemical  ^ents. 
These  animal  alkaloids,  however,  are  as  yet  of  little  importance  in  a 
medicinal  point  of  view ;  and  it  remains  here  merely  to  draw  attention 
to  a  few  of  them  which  are  either  contained  in  culinary  and  dietetic 
articles,  or  are  of  imjxtrtance  from  their  presence  in  various  secretions. 

Creatine,  CjHgXjCj^HjO. — Though  creatine  is  a  neutral  substance,  it 
may  be  well  to  refer  to  it  in  this  place.  It  is  prepared  by  expressing 
fresh  meat,  macerating  it  several  times  with  water,  and  subjwting  it 
each  time  to  strong  pressure.  From  the  mixed  liquids,  albumen  and 
fibrin  are  removed  by  coagulating  with  heat,  and  solution  of  banfta  is 
added  as  long  as  a  precipitate  occurs;  the  filtrate  is  evaporated  at  a 
moderate  heat  to  a  syrupy  liquid,  and  set  aside  to  crystallize. 

The  flesh  of  chickens  and  game  is  easy  to  clarify ;  tlie  former  contains 
the  lai^est,  fishes  the  least  quantity  of  creatine.  It  is  in  colorless  pearly 
crystals,  without  taste  or  action  on  litmus ;  it  is  soluble  in  75  parts  of 
cold  water,  and  in  100  parts  of  absolute  alcohol.  By  boiling  with 
baryta  it  is  decomposed  into  sarkosina  and  urea ;  by  evaporating  with 
strong  acids,  it  loses  H,0  and  is  converted  into  creatinina. 

Syllabus  of  Animal  Alkaloids  and  the  Products  of  their 
Decomposition. 

Cralinina  or  Creatinina,  C,H,N,0,H,0.  In  the  u 
creatine  bv  aoidn;  colorless  pryalak;  soluble  in 
ether ;  expels  HH,  from  iits  salta. 
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Sarkoeiua,  C.H,NO.j.  From  creatine  by  boiling  with  BaO ;  rhombic  priamB  or  scales, 
easily  Boluble  in  water,  slightly  in  alcohol ;  insoluble  in  ether ;  fusible  at  212". 

Olycina,  C,HjNOj,  Gtyeoeoi  or  amido-aatie  acid.  Id  the  bile;  by  treating  glue  or 
similar  subetanceB  with  boiling  alkalies  or  acids;  sweet  rhombic  crj'ftals,  easily 
soluble  in  water  and  dilute  alcohol,  slight  acid  reaction ;  combines  with  acids  and 
with  bases. 

Leucina,  CiH^NOs  or  amido-taprmtic  acid.  Id  various  organs  of  all  anlmaU  except 
the  very  lowest,  by  putrefaction  of  casein,  from  glue  like  glycina.  Shining  scales, 
easily  soluble  in  water,  alkalies,  and  munatic  acid,  sliffhtly  in  alcohol ;  insoluble  in 
ether  and  chloroform ;  sublimable ;  fused  with  KHO  yielcis  valerianic  acid. 

Tyroeina,  C,Hi,SO^  In  the  liver,  pancreas,  and  other  parts  of  man  and  many  animal» ; 
in  Americaji  extmcl  of  rhatany  (Wittslein),  by  ocida  or  alkalies  upon  casein,  glue, 
albumen,  eta  Silky  needles,  soluble  in  acids  and  alkalieo,  slightly  in  water ;  insol- 
uble in  sJcohol  and  ether;  combined  with  H,SOt  it  colon  re,Cl(  violet. 

Guanina,  CjHjNjO.  In  the  excrements  of  spiders  and  in  small  quantity  in  guano: 
white  powder,  insoluble  in  water,  alcohol,  and  ether,  somewhat  soluble  in  lime  ar.d 
baryta  water'  its  salts  cryslallizable;  precipitated  by  acetic  and  formic  acids. 

Taurina,  C,H,I»SOj.  In  the  lungs  and  kidneys  of  the  ox  and  in  bile  after  decomposi- 
tion by  acide  or  by  fermentation ;  six-sided  prisms,  easily  soluble  in  water,  slightly 
in  alcohol ;  taste  coolins ;  not  destroyed  by  HjSO,  or  HNO). 

Urea,  CH^N^O.  In  the  iSood,  urine,  and  eye  of  the  mammalia,  particularly  the  car- 
nivorous; in  many  organs  of  some  lower  animals. 

Urea  has  beeo  proposed  as  a  remedial  ageot;  its  mode  of  preparatioD 
is  as  folloivs  1 — 

Urine  is  evaporated  to  a  syrupy  oonsistence,  mixed  with  an  equal 
volume  of  nitric  acid,  and  set  aside  for  24  hours  in  a  cool  place ;  the 
crystals  are  redissolved  in  boiling  nitric  acid  to  destroy  coloring  matter, 
if  necessary  digested  with  animal  charcoal,  and  subsequently  decomposed 
bv  carbonate  of  barium.  After  evaporation,  the  mass  is  exhausted  by 
alcohol. 

For  its  artificial  preparation  Liebig  gives  the  following  directions : 
A  mixture  of  4  parts  finely  powdered  aimydrous  ferrocyanide  of  potas- 
sium, IJ  parts  carlwnate  of  potassium,  and  2  parts  black  oxide  of  man- 
ganesium  is  heated  to  redness,  and  constantly  stirred  until  it  has  ignited ; 
it  is  extracted  with  cold  water,  the  solution  mixed  with  a  solution  of  3 
parts  of  sulphate  of  ammonium,  evaporated,  the  sulphate  of  potassium 
removed  as  much  as  possible,  and  the  residue  exhausted  wifli  boiling 
ordinary  alcohol. 

Urea  crystallizes  in  long,  colorless  prisms,  of  a  cooling  taste  similar 
to  saltpetre,  easily  soluble  in  water  and  alcohol,  insoluble  in  ether,  con- 
taining no  water  of  crystallization,  and  fusing  at  248°  F. ;  combines 
with  acids  and  bases. 

It  has  been  recommended  as  a  good  and  reliable  diuretic,  in  doses  of 
from  5  to  10  grains,  several  times  a  day,  in  diabetes,  albuminuria,  and 
dropy. 

t'rem  nilras  is  precipitated  from  a  concentrated  solution  of  urea  by 
strong  nitric  acid  in  anhydrous  white  shining  scales,  soluble  in  8  parts 
of  water,  slightly  in  nitric  acid  and  alcohol.  Its  action  is  said  to  be 
similar  to  urea,  and  it  has  been  recommended  as  a  solvent  for  vesical 
calcidi  eoniposcfl  of  ammonio-phosphate .  of  magnesium.  It  contains 
52.63  per  cent,  urea. 
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CHAPTER    IX. 

ON  NEUTRAL  OROANJC  PRINCIPLES,  MOSTLY  PECULIAR  TO  A 
LIMITED  NUMBER  OF  PLANTS,  AND  POSSESSED  OF  MEDICINAL 
PROPERTIES. 

TTORMERLY,  the  ^'i^tues  of  raoet  medical  plants  were  attributed  to 
J.  erira^ve  matter,  thouph  this,  as  obtained  from  various  soiinses  and 
by  different  analytical  processes,  was  known  to  var>-  somewhat  in  its 
proj)erties. 

By  the  improved  means  of  proximate  analysis,  many  of  these  plants 
have  been  found  to  [jossess  certain  well-<letined  principles,  Bonietimes 
crystalline  and  sometimes  amorphous,  to  which  appropriate  names  have 
been  given.  If  aJka/hte,  these  names  should  terminate  in  ine  (Latin  in 
ina);  if  neutral  or  eitbaeUl,  in  iti  (Latin  in  inum).  This  arrangement, 
which  would  conduce  to  accuracy  if  invariably  ol^rved,  is  however  not 
adhered  to  universally,  and  is  repudiated  by  some  high  authorities. 

The  neutral  principles  are  in  some  instances  active,  and  in  others 
appear  to  possess  little  jMjwer  of  affecting  the  system.  Some  of  them 
contain  nitn^n,  while  niort  others  consist  of  merely  carbon,  hydn)gen, 
and  oxvgeu.  These  principles  occasionally  unite  with  acids,  forming 
cn-stalhue  compounds,  which  are,  however,  acid  in  their  proj»erties ; 
otliers,  combining  with  alkalies  and  forming  cr)'stallizal>le  salts,  have 
been  considered  among  the  acids.  Many  of  them  belong  to  the  so-called 
copulated  compounds,  and  decompose  under  the  inHueuce  of  emulsiu, 
albumen,  pectase,  or,  when  heated  with  diluted  mineral  acids  or  alkalies, 
into  glucose  or  some  similar  sugar  and  another  compound.  They  are 
generally  precipitated  by  tannic  acid,  and  many  of  them  by  subaoetate 
of  lead.  The  modes  of  obtaining  these  principles  are  \'ariou8,  and  some- 
times difficult  to  follow,  though  the  solubilities  and  chemical  peculiarities 
of  each,  when  ascertained,  indicate  approximately  its  mode  ot  extraction. 

In  a  work  of  the  design  and  scope  of  the  present,  it  will  suffice  to 
display  the  more  striking  jjeciiliarities  of  these  principles,  none  of  which 
are  officinal,  in  a  syilabas,  and  to  give  the  processes  of  extraction  and 
the  leading  chemical  antl  medicinal  characteristics,  only  in  a  few  cases 
uirluding  flie  more  imtiortaut  and  familiar. 

There  are  here,  as  in  the  case  of  the  alkaloids,  no  known  chemical 
relations  upon  which  we  would  be  justified  in  founding  a  scientific  clas- 
sification of  these  principles;  and  here,  as  in  treating  of  the  other  prox- 
imate principles  of  plants,  we  will  find  the  l)otanical  arrangement  of  the 
plants  tlieniselves  to  afford  the  best  groupii^.  The  natural  families  of 
plants,  though  arranged  upon  a  purely  botanical  basis,  are  found  to 
exhibit  remarkable  chemical  and  physiological  relations  among  tlie  pro- 
ducts of  their  individual  members ;  this  agreement — as  yet  but  imper- 
fectly reot^nized,  owing  to  our  limited  knowledge  of  the  actiial  com- 
position of  oi^nic  proximate  princii>les — is  protebly  one  of  the  great 
universal  harmonies  of  nature,  which,  in  the  progress  of  science,  will 
be  more  ftdly  developed  and  made  known. 
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Syllabus  op  Plants  asd  their  Keutral  Chabactehibtic 
Pbinciples.     (Generally  Crystalline.) 

1.  Ternary  Cmnpou.nd». 


CiyHala  in^<ol1]ble  in  wtter,  benzine,  turpenline,  biaul- 
pliide  of  carbon ;  soluble  in  sicubnl,  diluted  Blcnhc)], 
and  chlorofonu ;  Bparinglj  soluble  in  ether;  eaxily 

jjnonoiiin,  axxocialed  with  anemonlc  acid ;  rhombic 
cr^'BtalH,  nearly  iii»oluble  in  ether;  product  of  tlie 
de<.-onip<i8ition  of  tlie  acrid  oil  of  Kaniinculiw  Eclera- 
tiu.     Po 


Magmliaeat. 
Liriodendron  tulipiferB. 
Magnolia  glauca,  etc 


Jjmodetidnn,  while  scales,  or  needlee;  little  soluble  in 
cold  water;  Bolublein  alcohol  and  elher;  bitler,  pun- 
gent; partly  Bublim  able. 

Jfn^noJin,  a  crystalline  (resinoid)  prindple,  nearlv  iu- 
Boluble  in  cold  water,  very  soluble  in  chlnmibnn, 
ether,  bisulphide  of  carbon,  and  alcohol ;  soluble  in 
hot  glycerine;  fusible  at  180°  F. 


.     ..    j"'jt  color.  ,  , 

very  bitter ;  soluble  in  30  parts  alcohol,  in  elher, 
volatile  oils,  acetic  ax^id,  and  in  alkalies;  reprecipi- 
taied  by  acids,  not  precipitated  by  tannin.  Associaied 
with  btrbtrint. 
1  paniculata.  (The  Pierolonn,  (^H|,Ou  colorless  prismatic  crs-slals,  fusing 
at  392°  F. ;  soluble  in  150  parts  of  cold  water  and 
10  parts  alcohol. 


OaryophyUaerte. 
^ponatia  officinalis. 
Oyiwophylla  etrulhium. 


Jfcconin,  CbIIJD^  ^hite  adcular  crystals,  soluble  in 
265  parts  cold,  18  boiling  water,  ether,  alcohol,  and 
voUttle  oils;  acrid. 


Soptmin,*  C,,H^T,  ^ruthiin.GitltagiTt,  identical ;  while 
powder;  aoluDte  in  hot  water  and  diluted  alcohol, 
insoluble  in  ether;  taste  sweetibh,  afterwards  acrid 
and  biuer;  frothing  in  solution ;  slemutatory ;  splits 
with  H,SO,  into  sugar  and  gapoyeain,  Ci,H„0,  (Bol- 
ley),  or  tinman  (Kochteder). 

Li'ni'n,  white  powder  or  silky  needles;  sparingly  solu- 
ble in  water,  more  in  acetic  acid  and  chloroform ; 
freely  in  alcohol  and  ether;  the  alcoholic  solution 
intensely  bitter  and  acrid ;  by  tI^K>,  violet. 


Citrus  vulgaris. 

Aurantii  amari  cortex,  U.  S.  P. 

Citrus  Burantium. 

Auianliidu1ciscortez,I7.5.P.         Fe]Cl«  red-brow 

Citrus  limonis. 

Limcoiis  cortex,  U.  S.  P. 

a  litnonum  and  dtius  att-    Limaain,  C^iH^O, 


raniium.    The  seed. 


'a.  From  the  seed  br  alcohol,  crvs- 
talline.  bfiief; soluble  in  KHO ;  red  color  with  llrS<').; 
scarcely  soluble  in  elher. 

■  Similar^  if  not  identical,  principles  occur  in  numerous  planta,  the  decoctions  and  tlact- 
urea  of  which  have  the  projierty  of  frothing  like  soap-water.  (See  Poiygalic  Acid,  Vy- 
tlamin,  ConvoiiaTin,  Sntiacin,  ApArodatia.) 
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and  elher,  diluted  acida  and  alkalies. 


ErythTOiylaeea. 
Erythroiylon  cocoa.    Leaves. 

Sapmdacea, 
.Xaculus  hippocastanum. 
(Horae  chestnut.)    The  buk. 


(hiaiaein,  unciyMalUiable,  bitter,  and  acrid ;  light 
fellow  powder;  easily  soluble  in  hot  water  and  al- 
cohol ;  ueoluble  in  ether ;  precipitated  by  adds. 


Eaadin,  CqH~Ouj  poiyehrom,  white  c^stalline  powder, 
without  smell,  utter;  little  soluble  in  cold  water  and 
alcohol;  soluble  in  alkalies;  insoluble  in  ether  and 
volatile  oils.     (See  page  633.) 


s  with  warm  alkalies,  and  forms  ceteii 


0;  by  dilute 


VariouE  spedee  of  .£ko1us 
and   imrke   of   the  genus 


Aphrodtain,  CmtH^O,,,  amorphous,  colorlen,  « 
tory ;  resemblea  saponin  in  many  leepecta;  splits  hj 
alkalies  into  butyrie  and  cudnie  add,  C^R^^^ 

Arttn,  umilar  te  KSCuUn,  identical  wUb  fraiin.     (See 


Qvtparin,  tetmbedral  cryatals,  soluble  in  alcohol,  adds, 
and  alkalies,  and  in  '1<M  paits  water;  precipitated  by 

Xanthozylum         piperitum.    Xanthoiylin,  volatile,  insoluble  in  water;   soluble  in 

The  fruit  alcohol,  ether;  aromatic- resinous  taote;  stearoptene 

from  the  oil. 

Xanthoxvlum  fraxineum.  Xanthoiylin  of  Dr.  Staples,  not  investigated,  probablv 

Xanthoiylum,  (7.S.P.    (The        identical  with  lanthopicrin  (Dr.  Wood).    (See  B«^ 

bark.)  berina.) 

Tcnbinlhaeea. 
Auacitrdium   ocddenlale,   ca-     Cardol,  CjiH 
shew  nut.  diziug ;  int 

and  ether ;  very  acrid  and  blistenng. 


Simaruba  excelsa;  Quassia,  Qaamn,  C,ifl,,0^  white  opaque  granules,  or  prisms; 
(7.5.P.,BiidSimarubaoific!-  inodorous,  intensely  bitter;  verysolnble  in  slcobol, 
inalis,  Simaruba,  U.  S.  P.  less  in  ether,  slightly  in  water,  not  predpitaled  by 

tannin.    {Hee  page  633.) 


ChrvBophyllum  glydphlteum,     Monain,  gununy,  or  white  powder;  inodonitis,  bitter, 
Alonesia  bark.  and  acrid ;  r^ily  soluble  in  water  and  alcohol,  ihe 

'  solutions  frothing;  slightly  soluble  in  absolute  alco- 

hol and  ether;  identical  with  sapouia.     (7) 
Aqatfijiaeea. 
Ilex   aquifolium.      European    Jficin.brown-yellowlinnsparentcryUals;  bitter;  readily 
holly.    The  leaves.  soluble  in  alcohol  and  water;  insoluble  in  etber;  not 

precipitated  by  metallic  salts. 

*  Used  in  the  East  India  Islands  as  a  remedy  fur  intermlttents. 
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JQutmaaeta. 
RhamnuB  fningiila    and    cs- 
Tho    unripe    berrieB    (buck- 
Bhamniu  iniectom,   French 

Ltgianinoiix. 
Ciinift  &stul&.    The  root. 

Cassia  Bcutifolia,  C.  obovita, 
C.  elongala,  Senna,  17.  S.  P. 

LuDinuB  albiu.  White  lupine. 
Tlie  eeed. 

Glj-cyrrliiia  glabra.     liqiior- 


Itipierin,*  acicular  cryslalii,  inlenself  bitter,  slight]; 
acrid,  soluble  in  Wttlor  and  ulcohofi  freelj  in  ether; 
precipitated  by  tannin. 

Biuoimin,  volatile,  tasteless,  yellowish  crystals  ;  soluble 

in  alkalies  with  vellow  color  (Fleury). 
Cathartm  of  Winkler,  from  the  ripe  fruit.     Cathartic 

dose  1  to  3  grains.     [See  Chi-yaophimie  Aeld.) 
if/Munuin,  a  colorinE:  principle  soluble  in  imter,  Rham- 

nelinj  coloring  principle  insoluble  in  wi 


Gun'in,  uncryHtallizahle,  bitter;  soluble  in  water  and 

alcohol ;  precipitated  by  mineral  acids. 
CUAortin  of  Lassaigne  and  Fenuelle.   (See  Ckryaophiade 

lAipinm,     greenish,   amorphous,   hygroscopic,   bitter; 

insoluble  in  abBolute  alcohol  and  ether. 
Glyryrrhian  is  a  glucoeide,  splitting  into  glycyretiae 


Diplerix  odorala,  froit.   (Ton- 
ka beans.) 
Itlelilot  us  officinalis.  Flowers. 


Ononis  spinoeo.    The  root. 


odor  and  taste  aromatic;  destroyed  by  H^W,;  by 
HNO,  converted  into  nilro-coumarin  and  picric  acid ; 
by  boiling  with  alkalies,  coumaric  acid  CgHgO,.     1 
lb.  Tonka  beans  yield  108  grains. 
Seoparin,  C,|H^,g,  soluble  in  alkalies;   precipitated 

5'  acids;  litlla  soluble  in  water,  more  soliible  in 
Dohol,  without  odor  or  taste;  oiidiied  by  HKO,  to 
picric  acid,  appeatv  to  be  the  diuretic  principle. 
(Sten  house.) 
Oiumin,  C^HhO-,,  colorless  needles;  inodorous;  readily 
soluble  in  boiling  water  and  alcohol ;  insoluble  in 
ether;  red  with  il„BO,;  splits  with  caustic  baryta 
into  formic  acid  and  onotftm,  (-«oHhO^  which,  with 
diluted  HjSO,  or  HCl,  yields  sugar  and  oaanOai, 
CisHrtOa- 
OnoMTin,  CiiH^O,  another  crystallizable  principle,  ttot 
altered  by  boiling,  as  above. 


Oeia,  uncryataUimble,  bitter;  soluble  in  water,  readily 
in  alcohol  and  ether;  with  H,SOf  red,  with  HNO, 
yellow  eolation ;  forms  with  alkalitt^  lime,  and  lead, 
soluble  compounds. 
Quillaya  ssponoria  (Quillaia    Saponin,  see  Udrt/ophyllaettic. 

Bravera     anthelmintica    Koueein,  white  or  yellowish;  indistinctly  crystalline; 

(ICousso).  acrid;  soluble  in  ether,  alcohol,  and  alkalies;   no 

glucowde.     Anthelmintic  in  doses  of  20  to  40  grains. 


Geum  urbanum.    The  root 


Piaiem,  acridi,  nncryBtaUiuble,  oily,  powerful  errhine. 


MyHaeea. 
■  Oaryophyllus  aromaticus. 


*  We  propose  to  rttain  the  name  of  ilMn  fnr  Delscbamp'i  still  impure  principle  as  ob- 
tained from  the  leaves  of  European  holly,  and  suggest  the  name  iiipicrin  for  the  crystal- 
■■  0  bitter  principle  obtained  from  the  fruit  of  American  holly,  as  obtained  by  Dillwyn  P. 
. J — .g  pji  ^g  Philadelphia  College  Pharmacy.    [Sea  Aner.  Jout.  PAarm.,. 


Pancoait,  a  gradnt 
1866,  p.  S14.T 
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wiih  HNO,;  iiiumeric  with  ca^ophyllic  add. 
Oueui-bitacta. 
Bryonia  alba.  Bryonin,  CjJIjO,^  amorphous,  very  bitter,  Boluble  in 

water  and  aJconol;  ineoluble  in  ether;  Hpliia  into 
sugar,     bryorelin,    C,,H-On     and     lirdrobryoretin, 

B'T/tnilin,  crystala,  eoluoM  in  almhol,  95  per  cent.,  and 

Citrultus  coloCTrnlhis,  CcJorynlhm,  CuHhO—  unorphmi^  light-yellowish;  in- 

Colocynthis,   U.  S.  P.     (The        soluble  in  ettier,  soluble  in  wattmnd  alcohul;  ^jliu 

Eruit.)  with  acide  into  sugar  and  eoloapilhein,  0^11^0,^ 

CotoeifBihttin,  obtained  in  white  prignis  from  the  part 
of  the  alcoholic  extract  inaoliible  in  water  and  cold 
alcoliol ;  soluble  in  hot  alcohol  and  ether. 
The  Fraphetia,  CgH^O,,  wiiite  reainouii,  little  siiluble  in  cold 
water,  more  in  atliei,  very  solubJe  in  alcohol;  in- 
tensely bitter;  splits  with  acid  into  sugar  and  pro- 

Homordioi elaterium.  Elate-  Elaltrin,  CdHnOg,  colorless  prisms,  very  bitter,  acrid; 
Hum,  U.  S.  P.  (Squirting  insoluble  in  allcalies,  dilnle  acid&  and  waler;  soluble 
cucumber.)  in  alcohol,  Uitle  in  ether;  with  H^04  red  solution. 

'^'--    Apiiii,  C^H^,„  white  powder,  tasteless;  nearly  in- 

suluble  in  cold  waler ;  gelatinizing  from  hot  solution ; 
blood-red  with  FeSO,. 
Apial,   yellowish,   oily,   non-volatile,   acrid,   puneent, 
heavier  than  water ;  soluble  in  alcohol,  ether,  diloru- 

Peucedannm  officinale.  The  Pemaiania,  C,,H^^  colorless,  rhombic  iirisms,  with- 
root.  out  ta^jte  or  odor;  melts  at  167°  F.j  insoluble  in 

water,  soluble  in  hot  alcohol,  ether,  fixed  and  vola- 
tile oils.  S[^ts  into  angelidc  acid,  C,H|0|,  and 
oreoselon,  CjHjO. 

Imperatoria  oatruthinm.  Imperaiorin,  identical  with  pencedanin. 

Athamantum  oreoselinum.  Aimmaitlin.  C,,H^>,,  coloriess  needles  or  prianui,  pecn< 

The  root.  liar  rancid  oaor  on  heating,  tnste  raudd,  Ditler,  acrid: 

meltaat  174°  F.;  splits  into  oreoeelon,  C^Hi/)^  una 
valerianic  add,  CiEIigOr 

Stibiaeea. 
Cinchona  calisnya  and  other    KlnoHn,  C»,HiaO„  wliitinh,  resinous,  intensely  bitter; 
spcdes.   The  root  barli  and        little  eolulile  in  water,  readily  in  alcohol  and  ether; 
wood.  solulile  red  in  H,SO(.     By  paseou:^  H('l  splilH  into 

mannitan,  t'.H,,()]j,  and  ktnmic  acid,  r^H.,!),,  which 
is  tasteless,  but  yields  bitter  salta.     (See  page  634.) 
Chmpotila. 
Achillea  moschala.    Iva  herb    Ivain,  C^H,/).,  bitter,  semi-fluid,  yellow,  insoluble  in 

of  Switzerland.  woler,  Boliibfo  in  alcohol. 

Arnica  Montana,  Amiein,  C'hIIm'^'i  golden-veUow  mass,  soluble  in  alka- 


Artemida  abeinthium.     Ab-    J4«j/n(Ain,  C„H„0,-|-HjO,  grnnular  crvstalline;  eolti- 

unlhium,    U.  S.  P.      (The        ble  in  alcohol  and  ether,  little  in  waler;  with  KHO, 

lierb.)  bronn-red  solution ;   H^M,  gieenish-blue  solution, 

with  little  water  deep  blue. 

Anf^lica  archangelica.    The    Angrllein,  amorphous  and   crystalline;   taste  insipid, 

rout.  aflerwardn  aromatic  and  bomin|>, 

Cniciis    benedictos.      Blessed     Caicin,  C|.H|gO,.  colorless  needles;  faintiv  bitter;  Aisi- 
■    thistle.  ble ;  Utile  soluble  in  cold  water  and  et}ier,  easilv  in 

alcoliol ;  witli  H^,  blood-red,  HCl  graeu ;  probablf 
a  glacodde. 
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Mihania  gotco.    The  leaven. 
Lutuca  vinoao.    The  jnice. 


LactucaMtiva.  Lettuc&  The 

juice, 
Lactucariiim,  U.  S.  P. 
LeonlotloQ   tHraxaciim.      Ta- 

nuacum,  U.  S.  P.     (The 

Tanacetum  Tulgare.  Tanace- 
tum,  a&P.,TaMr.  (The 
£oweiB.) 

Cfapn/oiuicaE. 
Lonicera     xyloeleum. 


Gium'n,  )'e1lowish,  nncrvetallizAble,  bitter;  soluble  in 
eiher,  alcohol,  and  butlinft  waier. 

Xticluftn,  CijHhOj,  white  penrlj  scales,  in  the  jaice 
combiDeil  witli  lactiicic  acid;  bitter;  eoKlIy  soluble 
in  aleoliol,  pcnrccty  in  cold  water  and  etlier. 

LaeliUione,  C,^(gO(,  while  granules  deposited  from  l:ot 
alcohol  on  ooplingi  insoluble  in  water,  soluble  in 
ether. 

Xatlucopma,  C„Hi.O„,  brown,  amorphous,  very  bitter ; 
faint   acid   reaction  ;   readil}r  soluble  i 
alcohol ;  not  pi'ecipitBied  bv  PbO  salts. 

Tanuiiein,  colorlexa  cryi^als,  bitter,  acrid,  funible;  sol- 
uble in  boiling  water  and  atcuhoL     (Polez.) 

Tanacetin,  yellowish- white  warte;  very  bitter;  very 
soluble  in  etber,  less  in  alcohol,  slightly  in  water; 
with  HjSO,  hyadnth-colored  soluliun. 


:u 


Erica,  Lednra,  Arbutus,  Rho- 
dodendron, etc   Theleaves. 

V  a  c  c  i  n  i  u  m  Vitis  Idtea. 
Leavett  of  oowberry. 


Xyjoaletn,  crystalline,  bitter  prinriple;  hy  dilute  anda 
converted  into  susar  and  other  gubslanced.  (The 
seeds  contain  a  volatile  poiiMD.) 

Arbtdln,  C„n|,0),  bitter,  colorless  cryntals;  soluble  in 
boiling  water  and  alcohol,  slightly  in  ether;  gluco- 
Hde ;  a  striking  blue  color  with  phoapho-molybdic 
acid.     (See  page  634.) 

Ursoa,  C,fII„0,  colorless,  silky,  tasteless,  acicular  crrs- 
taU;  insoluble  in  water,  aciili',  and  alkalies;  funible, 
sublimeH  unchanged,  intlammable ;  orange-yeUow 
with  HNO^ 

ErieiMn,  C'»,HmO„,  brown-yellow,  extractive,  intensely 
bitter ;  by  11,86,  into  endnol  and  sugnr. 

Vaeoiniin,  1  pvr  cent,  in  the  leaves,  crystalline;  veiy 
soluble  in  hot  water,  leaa  so  in  cold  water  and  alco- 
hol, scarcely  in  ether;  nut  precipitated  by  tannin 
nor  by  acetate  of  lead. 


Plumeria  lancifolia.  A  febri- 
fuge hark  fri.ni  Brazil. 

FraxinuB  excelsior.  Common 
European  ash.    The  bark. 


Olivil,  ChTIiiOi,  needles  in  slarlike  gronpi",  bitter,  and 
sweet  taste;  melt  at  250° ;  soluble  iu  water  and  boil-  ' 
ing  alcohol,  easily  in  alkalies,  sliglitlj  in  ether;  by 
very  dilute  UNO,  red-yellow. 

Agonidin,  C|aH,,0^  a  glucoside,  soluble  in  boiliog 
water  and  alcohol,  ]em  so  in  ether. 

fi-aiin,  C„HmO^  yellowish  needles,  pliglitly  bitter  and 
asttdiigent;  soluble  in  boiling  wnter  and  alcohol; 
floorescenr,  but  blue  color  dii-ftppearing  on  adding 
acids;  splits  witli  ncidit  into /ruxetin,  C'^H^O,,  and 
sugar;  identical  with  paviiii. 

LigiiKlrin,  identical  with  syrin^n. 

LigiutopKriii,  aoaiogou^  to  synngopicriD. 

Lioattrrm,  needles,  sublimable  with  an  aromatic  odor; 
bitter,  soluble  in  water,  alcohol,  and  ether;  reduces 
Ag  from  its  solutions  in  NIT,- 

Plililiirin,  C'nHj,(>|,.  Crystalline,  nearly  lastele!u>,  sol- 
uble in  hot  water  and  alcohol,  insoluhle  in  etber.  By 
diluted  IICl  forma  eupxr  and  pkillygmin,  C„H„0». 
wliicli  is  polymeric  with  saligenin.     Beptited  anii- 

vulgaiia.  Lilac  The  iSyrt'n;/!?],  C„C„0^  cotnHesK  needlen;  tnatele'S;  Foluble 
in  water,  more  in  alcohol,  not  in  ether.  The  solu- 
tions in  H,SO,  deep  blue  or  violet ;  splits  with  acids 
into  sugar  and  tyringmta,  CnH^Of. 
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Syringopierin,  in  all  parts  of  lilac ;  unorphoiie^  ^ellow- 
ish-whitu;  bitter;  slight  acid  reaction;  readily  sol- 
uble in  water  aiid  alcohol;  ioaoluble  in  eiher;  pre- 
dpitaied  bj  taDniu. 
na/nactce. 

Apoeynin,  peculiar  active  principle. 

Aadepiadatea. 
ABclepiaaSyriaca.  Themilkj    Aedeplon,  CgoHatOu  white  dTStalline   Tuasii,  odorlcM, 
juice.  tnsteleao;  insolntile  in  water  and  alcoliol,  soluble  in 

Aselepiaa  Tincetoiicum.   The    Aid^in,  pale   vellon';  raadilj  soluble  i 


Gentiana    lut^a.      Gentiana,     Geniiopierin,  C^H^O,,.     Extracted  from  the  aqueous 
U.  S.  P.     (The  root.)  infusion  by  animal  charcoal;  crystalliuble ;  readily 

soluble  in  waler^nd  alcohdl,  imoluble  in  ether ;  not 


precipitated  by  Tan  or  2PbO,Ac     Splits  with  a 
into  ausar  aod  gealiogmin,  a  brownish-yellow,  an 


IS  body. 
Menyanthea  trifoliata.  Herb.    MenmnlhiTi,   CbHuO*, 
(Buck-bean.)  soluble   in  alcohol  s 

H,SO(  sugar  and  a  volatile  oil,  menyanthol. 

Ophelia chirayCa,     Herb.  Chirelin,  C^HuO^.  very  bitter;  neutral;  precipilsled 

by  tannin,  by   the  action   of  adds  separated  into 

ophelic  acid  and  chiratogenin,  C,,H„0,. 

£Jythife  chilenais.     European    ErylAro  eenlanrin,  white  and  crystalline,  becoming  red 

centaury.  on  exposure  to  the  sun's  rays;  existing  in  minute 

Sabbatiaangularis.  American       quantity;  poisonous;  soluble'  in  ether,  and  fuses  at 

centaury.  136° C. 


Ezr«onium  piirga.*'    Jalapa,    Cbitrahndin,  0„H„Ofg,  white  or  transparent;  inodor- 
U.  S.  P.     (The  rhizoma.)  ous  and  taaletess ;  insoluble  in  ether  and  water,  solu- 

ble in  alcohol  and  acetic  acid;  resinous;  by  IlgSOj 
oniaranlh-red.     (See  page  634.) 
Ipomtea  Oriiabensis.     Falae    JoiipiTi,  C^H„0„  wliile,  amorphous,  resinous;  readily 
jalap.    Jalap  stalk.  soluble  in  alcohol  and  ether,  wood-spirit,  benzol,  oil 

of  turpentine  and  acetic  acid;  by  H^,  amannlh- 
red.    (See  page  635.) 
Convolvulus  Bcamioonia.    Scammoniit,  identical  with  jalapiru     (Spirgatis.) 

Scammonium,     U.    S.    P. 
(The  concrete  juice.) 
Iiramo^i  simulaas.    Tampioo     Ihmpiein,  C^HhOiv  fusible  at  180°  C,  but  be^ns  to 
jalap.  '    decompose  at  100°  C. ;  soluble  in  acetic  acid  and  in 


Capsicum  Bonuum,  and  other     Cbpsietn,  white  tnfla  of  crystals;  soluble  in  alcohol  and 

species.    The  fruit.  ether.     (See  page  635.) 

Pariaquadrifolia.     The  herb.     Ari'din,  C^Ht,0,,  colorless  shining  scales  or  needle^ 
bitterish,  acrid;  little  soluble  in  cold  water  and  ether, 
freely  in  alcohol ;  by  H^,  and  H,PO,  red. 
Physalis    alkekengi.        The    I^i/salm,  C„HhO^  bitter,  amorphous,  yellowish ;  solu- 
leaves  of  the  winter  cherry.        hie  in  alcohol,  •^lorofortu,  and  ammonia. 
Serophularitta, 
Digitalis    purpuieft.        (The    Digilalin  or  d^itafoJin,  C„H,,0[^  light  straw-yellow; 
leaves.)  amorphous,  granular  from  the  alcoholic  solution; 


nalii,  Peiietan ; 
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very  bitter^  irritating  to  the  ntvitriU;  soluble  in  125 
partfl  eoid,  in  42  parta  boiling  water ;  scarcely  soluble 
m  ether,  more  in  alcohol ;  brown  and  purple  in 
H^,,  green  in  HCl,  roBO-red  and  brown  in  NH,; 
BpliU  with  adds  into  sugar,  digitaiiretin,  CkH«0(, 
and  paradigiMlireiin,  Cj,Ug,Oi. 
"■  ■■  '  -  ilelffi  di^aiin,  V,.U, 
white  warty  cryatalB, : 

r,  soluble  in  222  parts  boiling  water;  with- 
out coloration  in  NH,  and  IlCl ;  splilB  into  sugar 
and  digitaliretin. 
Dipilaiarin,  golden-yellow,  resinous,  very  acrid;  soluble 
in  ether  and  Nil,;  in  the  pure  state  pearly-white 
microecopic  prisms,  C,iH^^ 
Gratiola  officinalis.     Hedge    Oraiiolin,  C„U„Ot,  bitter,  white,  crystalline,  soluble  in 
hyssop.  boiling  water  and  alcohol ;  insoluble  in  ether ;  splits 

into  augar,   onUtoZarettn,   C|,H^,,   and    oratioUlin, 

QralioMlin,  Cu^i-Oa,  amorphous,  yellow ;  insoluble  ir 

elher,  solublB  —   — ■ -■  -'—'•-*      u— j.—   ~i 

decompoaition  ' 

1859,  p.  341.) 
Bcrophularia     nodosa.      The    Seraphiuarin,  crystalline  scales,  bitter,  soluble  In  water, 

Bhinantbue  AlexlorolophuB.      Rhmantkin,  CuHMOa  a  glucoade,  in  slellnle  prisms, 

bittensh-Bweet  taste,  soluble  in  water  and  nlcahol ; 

intense  greenish-blue  when  heated  with  muriatic  add. 

Mamibium  vulgare.      Hore-    StamMm,  crystallizes  from  ether  and  alcohol;  little 

hound.    The  leavee.  soluble  in  water ;  intensely  bitter,  afterwards  acrid ; 

with  HSO^  brown-yellow  solution;  not  precipitated 

by  tannin. 

Bugle    Lycapia,  pale  yellowish ;  hard ;  very  bitter ;  soluble  in 

water,  eaoily  in  alcohol  and  ether ;  insoluble  in  alka- 

Teucrium    scordium.       Ger-    lS^mill'n,  yellow  gum-like  or  white  powder;  agreeably 

mander.  aromatic  and  bitter;  insoluble  in  cold  water,  soluble 

in  alcohol  and  ether;  red-brown  in  fl^Oj,  yellow  in 

Cyclamen  Europsnm.  Pri-  O/damin,  CaH„0|«  Arthanalin  of  Saladin,  white,  aroor- 
mula  officinauB.  Cowslip  phous  or  crystalline,  inodorous;  hygroscopic,  light 
brown;  gelatinizes  with  cold  water,  afterwards  sol- 
uble, rmthing;  coaenlated  above  140°,  but  redissolv- 
ing  on  standing ;  soluble  in  alcohol  and  acetic  acid ; 
insoluble  in  ether ;  acrid  poison  ;  splits  with  emulsin 
into  sugar  and  cyclamiretin,  C,|H\,Or  (See  Amer. 
Jour.  Pharm.,  1860,  p.  155.) 

Thymdarae. 

Daphne    mezereum.      Meze-    Dapknm,  Cs,H,fO n+ 4 H,0,  brilliant  colerlees  prisms, 

reum,  U.S.  P.   (Thebark.)        soluble  in  boiling;  water  and  alcohol;  insoluble  in 

ether;  bitter,  astringent,  inodorous;  splits  with  acids 

into  sugar  and  daphnetin,   C|,H„0,.     (See  Amer, 

Jour.  Pharm.,  ISSl,  p.  32.1.) 

Coceogea'     "  "  "     ---"-    ■- - 

ubJe  ii 

cold  water. 

XnurijKime. 

Laiinis  mollis.    The  leaves.      Laarin,  CnI{^C\,  white 

andh[tter;  insoluble  in 

hoi  and  ether. 
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AristolochiiL  clematifl. 


EuphoTbiatere. 
i^roton  eteiiteria,    Cascarilla, 
U.  S.  P.    (The  bark.) 


Clemalilin,  Ca^Ifi,^  UeztrMted  b^boiliog  water;  nn- 

crj'gtallizuble. 
Serpenlariin,  uncrystallizable,  bitler,  and  acrid ;  soluble 

in  water  and  alcohoL 

florin,  jeltowisli-broirn,  amorphouB,  dUagreeably 
bitler,  emetic;  soluble  in  water  and  alcobol;  pre- 

dpitoied  by  tannin. 

QaaiTtllin,  while  crystals,  bitler,  inodorous;  aliglitlj 
eoluble  in  water,  re'adilv  in  alcohol  and  ether ;  with 
H^,  deep-red,  with  HCl  violet  solution. 

Crotonol,  C^H,,0^  colorless  oil ;  soluble  in  alcohol  and 
ether;  itecompoeed  by  alkalies  and  boiling  water; 
very  bliiatering. 


Httmalin  (impure?),  amorphons,  bitter,  yellow,  inodor- 
ous ;  little  uuluble  in  ether,  soluble  in  alcohol,  and  in 
200  parts  boiling  water. 


Datisca    cannabina.     Leaves 


CapuHfera. 
QuercuB    Robnr.      The    old 


Juglandaeax, 
JuglauB  regia.     Common  wal- 


J¥um&(i(fin,  from  the  aqueous  decoction  of  the  ethereal 
extract,  reddish -ye  I  low  scales;  taste  sweetish,  sharp, 
and  burning;  soluble  In  hot  wiiter,  alcohol,  aud 
etlier;  with  PbO  carmine-red  compound. 

DaliKin,  C„H„0]t,  colorless,  silky  needles  or  scales; 
eHsily  soluble  in  alcohol,  leag  in  ether  and  cold  water; 
very  bitter,  fusible;  soluble  in  alkalies  with  yellow 
color,  precipitated  by  acids ;  by  HjSiO^  forms  sugar 
and  daliteetin,  C^HigOg. 

Quercin,  smalt  white  cryslals,  very  bitter;  soluble  in 
water,  acetic  acid,  and  diluted  alkaliea;  insoluble  in 
absolute  alcohol,  ether,  and  volatile  oils ;  bj  H^U, 

BrginniTi,  elongated  octohednins  or  needles,  but  little 
soluble  in  water,  more  soluble  in  alcohol  and  ben- 
zole ;  changes  into  a  black  amorphous  acid,  forming 

purple  salts  with  the  alkalies. 


Qaitllherin,  in  the  alcoholic  extract;  appouB  to  be  a 
copulated  compound ;  with  adds,  or  tlie  aqueous  in- 
fuxioD  of  the  bark,  yields  oil  of  gsultheria, 

PoptUin,  CjoH:„08+2PTP,  white  crystalline  powder, 
sweetish  and  acrid  taste;  soluble  in  alcohol,  slighilv 
in  water;  by  boiling  with  alkali  forms  salicin  and 
benzoic  acid. 

SaliciB,  C,jH,bOt,  white  scales  or  prisms,  very  bitler; 
soluble  10  water  and  alcohol ;  insoluble  in  ether  and 
volatile  oils.    (See  page  638.) 

CuMin,  C„IT,,Oj,  while,  crystalline,  inodorous,  in»pid, 
not  volalilizable  by  heat,  cn'st.  from  alcohol ;  nearly 
iuMiltible  in  waIer,Boluble  in  ether^  acetic  arid,  Axei 
and  volatile  oils:  with  H^0(  cmmune-red ;  deposited 

in  oleorcsina  cubebee. 
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Oaniftrm. 
Pious   BTlveMris   and   Thi^a 
occideDtalis.   The  Itsves  or 
bark. 

2d.ngH>«raerm. 
Curcunui  longa. 


Fi»ipierm,  C_HhO^  bitter,  amorphous,  ligbt  jellowish- 
brown ;  KoluUe  id  water  and  aJcoliol,  inroluble  in 
etUer,  liquid  at  212° ;  with  dilute  H^^  a  volatile 
oil,  ericinol,  C|oHi^,  and  eugar. 


AmaryUuiaeae. 

If  arciasus  pBeudo-nareiseus,  N. 

poeticuB,  and  N.  tazeita. 


6milai   officinalis  and  other 

species.     The  root. 
Barraparilla,  U.S.  P. 


IniipiHsated  juice  of  Aloe  so- 
cotrina  and  other  species. 


AsparsKU 

Convallaria  i 
llie  Tuiley. 


communis.      The 


Polvgonatnm       multiflonim. 

the  herb. 
Scilla  maritima.    The  bulb. 
SdlU,  U.S. P. 


CijHjtOu,  mrmpanttin,  pariglin,  »ai»aparvt, 
pariHit:  acid;  colorleua  needles  oi  Bcalea;  dinagree- 
abk,  bitter,  acrid,  nauseous  taste;  soluble  in  boiling 
water,  alcohoL  and  ether ;  froths  in  solution,  similar 
totaponin;  HjSOf  devp  violet ;  is  a  glucoside. 

Alain,  C»,HmO|(+H,0,  sulphur-yellow  crjatals,  in- 
tensely bitter;  soluble  in  cold  wnter,  atniliol,  and 
alkalies;  insoluble  in  ether,  chloroform,  benxin,  and 
volatile  oils;  by  Hr'iOj  and  HNO,  red;  becomes 
nmorphouB  below  200°.    {See  page  638.) 

Sparganein,  a  yellowiah-red  pigment,  soluble  in  alcohol 
and  ether ;  also  margrnf,  a  peculiar  bitter  principle. 

Gmrallarin,  €,,11,^0,1,  colorless  prisms;  acrid  taste; 
little  soluble  in  water,  the  solution  frolliinf; ;  readily 
soluble  in  alcohol  and  Euumonia;  insoluble  in  elher; 
splits  by  acids  into  sugar  and  amvuUarftin.  C^iiffi,. 

CanraUanuuin,  CmIIuO,^  white  powder;  bilier  and 
sweetish ;  soluble  in  water,  ammonia,  anil  alcohol ; 
insoluble  in  etlier ;  by  H^>^  violet ;  splits  by  acids 
into  sugar  and  convallainaretin,  C^HieO,. 

The  crystal  I  izable  principle  rcHembles,  and  is  probably 
identical  with,  poridin  (Walz). 

Scillitin,  bitter  needles'  insoluble  in  water,  soluble  in 
hoi  and 

separated. 
Skulcine,  au  irritating  poison,  and 
Sciltitine,  Che  diuretic  and  expectorant  principle. 

process  published. 


Variolaria  amai». 


PicrolKheBin,  C,TI,0„  email,  brilliant  rhombic,  pyra- 
midal crvstalH ;  very  bitter,  and  said  to  t>e  febriiiiue ; 
soluble  in  alcohol,  ether,  volatile  and  &xed  oils, 
II,SO.  and  "A7;  searcelv  in  water. 

Omf'HiAvf/in,  white  needles;  fusible  at  296°  F. ;  taste 
sliglitfy  acrid ;  soluble  in  alcohol  and  boiling  snda 
solution;  purple  with  little  Fe,Clg;  blood-red  with 
chlorinated  lime. 
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Boletus  laricU  (agaric).  Xariein,ied-brown,bitlerrMin;  odor  sweetish  ;  solnble 

in  elher,  alcohol,  aretic  acid,  aad  slkaliee;  insoiuble 
in  oil  of  turpentine. 

2.   Quaternary  or  Nitrogenized  Neatral  Principles. 


The  kernels,  leaves,  and  flow-  j4inyjrifafin,CBH„NO„+3H,0,  while  tcalcM  or  prisms, 
ere  of  many  plants.  inodorous,  sttreeably  bitter ;  soluble  in  water  and  al- 

cohol, insoluble  in  ether.     (See  pa^  636.) 
Emuliin.    The  peculiar  v^etable  albumen  of  (his  spe- 
cies of  plants  IB  a  protein  compound.    (See  page  44t>.) 

Also  in  malTaceae  and  sspar-  Atparagin,  aJlhirin,  or  malanid,  C,H,N,(^H,0,  odobe- 
sgen.  (Youn^  beans,  peaH,  drons,  colorless,  inodorous,  iimipid;  insoluble  in 
asparagus,  beels,  liquorice-  elher;  soluble  in  US  parts  water  and  less  alcohol,  by 
root,  eW.)  fermentation  owing  (o  impurities  converted  into  suc- 

cinate of  ammonia,  thus: 

KjC.HsOi-t-HiO  =  2NHj,C.H<Q(. 

3.  Sidphurdted  Neutral  PrineipUs. 

Cmeifera. 
Sinapis  aJba.     The  seed.  Sulpho-ttnapitin,  CrtirnNOsH^,  +  2H,0,  (rvstailis- 

able ;  by  the  aclion  of  a  ferment  contained  in  the 
seed,  converted  into  an  acrid  bitter  principle;  by 
alkalies  into  slnapic  acid,  sinkaJina,  a  verv  strong 
base,  and  hydro-sulpbocyanic  acidj  by  acids,  un- 
apina,  CuHa^Og. 

4.  Animal  Neutral  Principles. 

Cantharis  veaicatoria.  Oanlliondin,  C.HjOb  prepared  by  tbe  ernponition  of 

{'antharis,  U,  S,  P.  ethereal  or  cnluroformic  tincture  of  flies ;  crystallized 

Cantharis  viltala,  U.S.P.,iaA  from  boiling  alcohol;  white  scaly  micaceous  cr.'slals, 
other  species.  without  odor  or  taste;  when  pure  insoluble  in'waier, 

si  i)(htly  soluble  in  cold  alcohol;  soluble  in  ellier.  chlo- 
roform, benzole,  fixed  oils,  etc.,  fusible  and  volatile; 
soluble  in  water  in  its  natural  state  of  combinsiiiHu 
A  powerful  vesicant. 
Castor  fiber.     (Peculiar  con-     Gulorii  ■  "" 

Crete  substance.)  nurifi        .  „ 

Caetoreum,  U.S.P,  laled  prisms,  odor  of  castor,  cuprous  taste,  in^luble 

in  cold  wsier  and  alcohol,  soluble  in  volatile  oils  and 
100  parts  of  boiling  alcohol.    Canadian  castor  con- 
tains 7  per  cent. 
Fresh  meat,  chickens,  game,    Creatine,  C4H,N,0,+H,0.    (See  page  620.) 


EEMAHKS  OS  SOME  OF  THE  NEUTBAL  PBISCIPLE8. 
Plo-o(oTinum,  U.  S.  P.     (PicrotoHn.     C,H,„0^  ^  182.) 

A  neutral  principle  prepared  from  the  seeds  of  anamirta  pantculata, 
Colebrooke  (nat.  ord.  Menispermncea-). . 

PicTotoxin  ia  obtained  from  the  kernels  by  remo^-ine  the  fat  by  e.ipres- 
sion,  exhaiisting  the  residue  with  hot  uloohoj,  Iwiling  the  alcoholio  extract 
in  acidulatod  water,  from  wliieh  it  prystallinos  in  inodorom  bitter  netdlos. 

Colorless,  flexible,  sliining,  prismatic  crystals,  permanent  in  the  air, 
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odorless,  having  a  very  bitter  taste,  and  a  neutral  reaction.  Soluble  in  1 50 
parts  of  water,  and  in  10  parts  of  alcohol  at  15°  0.(59°  F.);  in  25  parts 
of  boiling  water,  and  in  3  parb^  of  boiling  alcohol;  also  soluble  in  adds 
and  in  solutions  of  tlie  alkalies.  When  heated  to  about  200°  C.  (392°  F.), 
the  crystals  melt,  forming  a  yellow  liquid ;  when  heated  on  platinum 
foil,  they  char  and  are  finally  completely  dissiiiated.  CV)nceDtrated  sul- 
phuric a«id  dissolves  picrotoxin  with  a  golden-yellow  color,  which  turns 
violet-red  on  the  addition  of  a  trace  of  bichromate  of  potassium.  When 
mixed  with  3  times  ite  weight  of  nitrate  of  potassium,  moistened  with 
sulphuric  acid,  and  then  treated  with  strong  solution  of  soda  in  extxa^, 
picrotoxin  assumes  a  brick-rod  color  of  short  duration.  The  aqueous 
solution  should  remain  unaffected  by  solutions  of  salts  of  mercury  or 
platinum,  tannic  acid,  iodide  of  mercury  and  potassium,  or  other  reagents 
for  alkaloids  (absence  of  and  difR^rence  from  alkaloids). 

jEncuHn,  or  Polychrom,  is  found  besides  in  the  bark  of  the  horse- 
chestnut  tree,  also  in  quassia  wood  and  red  saunders. 

The  bark  Ls  exhausted  by  alcohol  of  80  per  cent.,  slightly  evaporated 
and  set  aside  for  several  weeks,  the  powder  washed  with  ice-cold  wafer, 
and  recrystallized  from  a  boiling  mixture  of  1  part  of  ether  and  5  of 
alcohol. 

A  very  dilute  solution,  containing  one-millionth  part,  opalesces  with 
blue  color  in  reflected  light;  acids  destroys  this  property, alkalies  restore 
it,  chlorine  destrovs  it,  coloring  the  solution  red. 

By  the  action  of  diluted  acids  it  is  converted  into  sugar  and  (eaculefin, 
CisH,A+IIP  =  C,H,0,-|-CgH,A- 

Paviin  may  be  obtained  by  the  slow  evaporations  of  the  ethereal  tinct- 
ure in  needles  grown  in  star-like  groups. 

Its  properties  are  similar  to  ascuHn,  but  while  this  fluoresces  with  sky- 
blue  color,  paviin  shows  a  green  color  in  solution  ;  both  iisuatly  occur 
tc^tlier  in  the  barks  of  this  family  ;  the  genus  (Bseuiua  containing  ictcm- 
lin,  the  genus  pavia,  pnviin,  in  preponderance. 

These  principles,  though  little  known  except  as  scientific  curiosities, 
are  worthy  a  trial  as  an  ti  period  ics.  The  bark  has  long  been  reputed  to 
possess  febrifuge  properties. 

Quaaain,  the  aetiv^  principle  of  the  intensely  bitter  wood  and  barks 
of  the  quassias,  is  best  prepared  by  the  following  process : — 

The  decoction  is  precipitated  by  milk  of  lime,  the  filtrate  evaiwrated, 
the  residue  dissolved  in  alcohol,  treated  with  animal  charcoal,  evaporated 
and  recrystallized  from  water.     8  ftin.  quassia  wood  yield  1  drachm. 

In  Martinique  and  other  neighboring  islands,  the  wood  of  Bytteria 
febrifuga,  swinrube<F,  there  calle<I  false  simaniba,  is  employed  for  inter- 
mittents.  Gerard ias  found  its  bitter  principle  to  bequa^in,  of  which  it 
contains  a  much  lar^r  proportion  than  does  quassia. 

(Jolocifnihin. — The  fruit  of  coloc\'nth,  in  fine  powder,  is  mixed  with 
and  packed  upon  animal  charcoal,  displaced  with  alcohol,  and  evaporate<l 
spontaneously;  a  garnet-colorod,  piitvenzable  mass,  extremelv  bitter, 
soluble  in  water  and  alcohol,  insoluble  in  ether,  remains  behind. 

Active  cathartic  in  the  dose  of  1 J  grains. 

It  is  obtained  pure  by  treating  the  aqueous  solution  of  the  alcoholic 
extract  succeasivciy  with  subaculatc  of  lead,  sulphuretted  hydrogen  and 
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tannin ;  the  laat  precipitate,  after  dissolving  in  alcohol,  is  again  treated 
with  lead  and  sulphuretted  hydrogen ;  the  filtrate  is  evaporated  sjwc- 
tanoously,  tlie  residue  is  well  washed  with  anhydrous  ether.     (Walz.) 

Kiiiomn  (formerly  erroneously  called  kinovic  acid)  was  first  discovered 
in  the  so-called  quinquina  nova,  but  afterwards  separated  from  the 
officinal  Peruvian  barks.  De  Vrij  found  the  following  quantities  in 
species  of  cinchona,  cultivated  in  Java  :  Cinchona  ealwaya,  wood  of  the 
root  2.67  ;  bark  of  the  root  1.08  ;  wood  1.80;  bark  of  trunk  .359; 
bark  of  main  branches  ,690 ;  green  branches  .849 ;  dry  leaves  ,230. 
Cinch.  luciiJHcefolia,  wood  1.280;  bark  of  trunk  .420  per  cent. 

It  ia  prepared  by  exhausting  the  cinchona  barks  with  boiling  water 
(tlie  bases,  Kinic  and  eincho-tannic  acids  are  removed),  aiferwaras  with 
boiling  milk  of  lime  (cinchona  red  remains  behind).  The  filtrate  is 
supersaturated  by  HCl,  and  the  precipitate  purified  by  again  combining 
with  CaO,  decolorizing  by  animal  charcoal,  and  precipitating  by  HCl. 

Or  the  bark  is  boiled  witli  very  dilute  NaO  or  KO,  the  filtrate  satu- 
rated by  HCl,  and  the  precipitate  freed  from  cinchona  red  by  CaO  and 
treating  as  before.  It  is  freed  from  adhering  kinovic  acid  by  dilute 
alcohol  or  chloroform,  which  leave  the  latter  insoluble. 

Arhutin. — An  aqueous  decoction,  is  precipitated  by  acetate  of  lead, 
and  the  filtrate,  after  treating  with  H^S,  evaporated  to  a  syrupy  consist- 
ence ;  after  some  time,  prisms  of  arbutin  apiM^ar.  By  eraulsiu  or  H^SO, 
it  is  decomposed  into  sugar  and  hydrokinone,  CuHtgO^+HjO  ^ 
C,H.A+C.H,0^ 

Urxin. — The  alcoholic  solution  of  the  aqueous  extract  of  uva  ursi  is 
repcatcflly  treated  with  animal  charcoal,  and  evaporated  spontaneously. 

Colorless  needles,  soluble  in  alcohol,  water,  ether,  and  dilute  ai^ds ; 
neutral  reaction.  In  the  dose  of  1  grain,  this  appears  to  be  powerfully 
diuretic. 

The  remnoid  prindpUa  of  jalap  have  already  been  treated  of  in  dieir 
practical  relations  among  the  concentrated  or  resinous  extracts ;  in  this 
connection  it  will  be  proper  to  refer  to  them  as  the  neutral  principles 
giving  activi^  to  that  particular  family  of  plants. 

dmroleulin,  formerly  called  Bhodeoretin. — The  tuberous  root  of  con- 
volvulus S«iiedeanufl  (ipomcea  jalapa),  after  exhausting  it  with  boiling 
water,  is  exhausted  witli  90  per  cent,  alcohol,  water  is  added  until  pre- 
cipitation commences,  it  is  filtered  hot  through  animal  charcoal,  evapo- 
rated, exhausted  witli  ether,  the  residue  dissolved  in  alcohol,  and  precip- 
itated by  ether. 

Its  solution  in  alkalies  contains  convolvulic  acid  ^  C„H„0,« ;  it  is 
Goluble  in  water,  and  is  therefore  not  piwipitated  by  water, 

Convolvulin,  dissolved  in  anhydrous  alcohol,  and  treated  with  hydro- 
chloric acid,  is  detwrnposed  into  an  oily,  crystallizing  body,  convolvulinol 
and  sugar. 

Convolvulic  acid,  in  aqueous  solution,  treated  with  dilute  H^O, 
suR'crs  the  same  decomposition.  Convolvulinol,  C„H„0;,  sepniuted 
from  its  alkaline  solution,  lias  been  converted  into  convolvuiinofic  acid, 
C«H«0,. 

The  altove  three  substances  are  converted  by  HNO,  into  ipomio  acid, 
H0,0,„H,,OjH,O. 
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Jnlapin. — Tlie  root  of  ipomoea  orizabensis,  aStee  exhaustion  with 
boiling  water,  is  treated  with  alcohol,  water  added  until  turbidity  coni- 
meuces,  boiled  with  fresh  animal  charcoal,  Ultered  precipitated  with 
acetate  of  lead  and  a  little  ammonia,  tlie  filtrate  treated  with  sulphuretted 
hydrc^en,  distilled,  the  reain  treated  with  boiling  water,  and  diflsolved 
in  ether. 

Its  solution  in  alkalies  and  alkaline  earths  contains  jalapic  acid  = 
C,iH„Oj,-|-HjO,  which  is  Eribasic.  Mineral  acids  deoompose  jalapin  and 
jalapic  acid  into  sugar  and  jalapinol  (white  crystalline)  =  C^H^O^. 
Separated  from  its  combinations  with  alkalies,  it  has  been  converted  into 
jalxipinolie  add  ^  Cj,H,,Oj, 

Jalapin,  jalapic,  and  jalapinolic  acid,  treated  with  HNO,,  are  cod- 
verted  into  oxalic  and  ipomic  acid,  Ci„H,jOjH,0, 

Scammonin. — By  numeroiis  investigations  it  was  proved  that  this 
resinous  principle  was  very  analc^ufl  to  the  two  preceding,  until 
Spirgatis  proved  its  identity  with  the  cathartic  principle  of  the  ecHcalled 
jalap  stalks,  the  root  of  Convol.  Orizabensis,  and  that  all  differences 
previously  observed  are  due  to  impurities  obstinately  adhering  to  it. 

It  must  be  remembered  that  the  pure  resin  of  the. officinal  jalap, 
which  by  pharmacists  is  frequently  called  jalapin,  is  the  convolvulin 
of  cliemists,  while  jalapin  of  chemists  is  produced  from  an  unofficinal 
plant  and  is  identical,  while  the  former  is  only  homolt^us  with 
Bcammonin. 

Capmcin. — In  the  winter  of  1856  and  '67,  one  of  my  pupils,  H.  B. 
Taylor,  of  Philadelphia,  being  about  to  prepare  his  theijis  for  the 
Philadelphia  Colt^e  of  Pharnmcy,  puraued  a  course  of  experiments 
upon  Capsicum  annuura,  under  my  dirL-etion,  which  resulted  in  the 
discovery  of  a  crj'Stalline  principle,  which  appears  to  be  the  true  cap- 
sicin,  though  that  name  had  before  been  applied  to  oily  or  soil  reeinoid 
products.  The  process  was  as  follows :  Powdered  capsicum  was  treated 
with  anhydrous  ether  and  evaporated,  the  oleo-resinous  product  was 
digested  in  alcohol  of  .809  sp.  gr.,  the  filtered  alcoholic  solution  was 
treated  with  subacetateof  lead,  which  threw  down  a  copious  precipitate ; 
this  was  separated  by  filtration,  and  the  clear  tincture  treated  with 
sulphhydric  acid ;  the  jirecipitated  euljihuret  of  lead  was  now  removed, 
the  solution  boiled,  again  filtered,  evaporated,  and  set  aside,  on  an  in- 
tensely cold  day,  to  crystallize.  On  examination,  the  whole  was  found 
to  have  solidified  into  a  mass  of  beautiful,  nearly  white,  featliery  crj-s- 
tals.  Owing  to  the  comparative  insolubility  of  sulphhydnc  acid  gas  in 
alcohol,  they  were  not  completely  free  from  lead  salt,  and  were  further 
purified  and  crystallized,  though  not  with  the  same  facili^,  from  the 
change  of  temperature.  These  crystals  seem  analc^us  to  a  stearoptenc ; 
heate<l,  they  first  melt,  and  tlien  take  fire,  burning  with  a  bright  rose- 
colored  flame,  and  giving  off  dense,  suffocating  fumes;  heated  with 
sulphuric  acid,  they  blacken,  and  give  off  white  fumes.  The  taste  is 
excessively  fiery,  inflaming  all  parts  with  which  it  comes  in  contact; 
the  odor  is  faint.  The  crystalline  sediment  which  is  separated  during 
the  spontaneous  evaporation  of  the  ethereal  tincture  of  capsicum  is 
probably  the  same  compound. 

J.  C.  Thresh,  in  1876,  isolated  a  principle  which  has  been  termed 


;vCoO»^lc 


636  ON    NEUTRAL    DRaANIC   PRINCIPLES. 

capsaicin,  which  has  several  of  tJte  properti<!s  described  as  capeicin ;  its 
formula  is  C,H„Oj. 

Duf'dalm. — The  leaves  of  digitalis  contain  several  neutral  prindples 
wliich  are  closely  allied  to  each  other,  are  present  in  commercial  digi- 
talin,  and  are  obtained,  according  to  Walz,  by  one  process.  The  aqueous 
solution  of  the  alcoholic  extract  is  treated  with  PbO,  the  filtrate  freed 
from  lead  by  H^^^,  neutralized  by  XH,,  and  precipitated  by  tannin. 
The  precipitate  is  rubbed  ti^ther  with  I'bO  or  subacetate  of  lead  and 
repeatedly  boiled  with  alcohol ;  the  filtrate  is  treated  with  H^S  and 
evaporated.  The  yellowish -white  residue  is  crude  digitalin,  from  which 
pure  ether  dissolves  dtffUcdacrin;  water  leaves  du/Ualetin  and  dissolves 
digiiaim,  which  is  obtained  pure  by  treatment  with  tannin,  lead,  etc.,  as 
bef()re.  Digitalin  is  a  powerful  poison,  given  for  the  same  sedative 
properties  as  the  leaves.  It  has  lately  been  much  prescribed  in  the 
form  of  granules  of  sugar,  which  have  been  saturated  with  the  tincture, 
so  that  each  shall  represent  a  given  quantity  of  the  medicine.  The 
usual  dose  is  j^;  of  a  grain.  Being  among  the  most  powerful  of  known 
poisons,  it  should  be  used  with  great  care.  Kosnmnn  gives  to  digitalin 
the  formula  C„H„0„. 

SaUctnum,  U.  S.  P.     {Salicin.     Ci,H,jO,  =  286.) 

A  neutral  principle  prepared  from  the  bark  of  Salix  Hdix,  Linne, 
and  of  other  species  of  8iilix  (nat.  ord.  Saiicacea). 

The  bark  of  the  following  plants  contains  no  adicin :  S.  alba,  Baby- 
lonica,  bicolor,  capreea,  daplinoides,  incana,  fragilis,  Kusseliana,  triandra, 
viminalis  and  Fopulus  angulosa,  fastigiata,  grandiculata,  monilifera, 
nigra,  Vinrinica ;  all  the  other  willows  contain  salicin,  and  it  is  proba- 
ble that  all  the  herbaceous  kinds  of  spinea,  which  yield  salicylous  acid 
(oil  of  spinea),  contain  it  originally. 

To  prepare  it  tjie  decoction  of  willow  bark  is  evaporated  to  three 
times  the  weight  of  the  bark  employed,  digested  with  oxide  of  lead, 
aud  the  filtrate  evaporated  to  syrupy  consistence.  After  several  days 
the  crystals  are  separated  and  purified  by  recrystallization.     (Duflos.) 

Colorless  or  white,  silky,  shining  crj'ials,  permanent  in  the  air,  odor^ 
less,  having  a  very  bitter  taste,  and  a  neutral  reaction.  Sohible  in  28 
parts  of  water,  and  in  ^0  parts  of  alcohol  at  15°  C.  (59°  F.) ;  in  0.7 
part  of  boiling  water,  aud  in  2  parts  of  boiling  alcohol ;  insoluble  in 
ether  or  chloroform.  When  heated  to  about  198°  C.  (388.4°  F.), 
salicin  melt^,  yielding  a  colorless  liquid,  and,  on  ignition,  it  emits 
vajtors  having  the  odor  of  salic\'lous  acid,  and  is  finally  wholly  dissi- 
pated. If  1  part  of  salicin  be  agitated  with  20  parts  of  water  and  5 
parts  of  solution  of  potassa,  a  clear,  colorless  solution  b  obtained. 
Cold,  concentrated  sulphuric  acid  dLs^iives  it  with  a  red  color;  the 
solution,  after  the  addition  of  water,  bect)nies  colorless  and  deposits  a 
dark-red  powder  insoluble  in  water  or  alcohol. 

Tlie  aqueous  solution  of  salicin  should  not  be  precipitated  by  tannic 
or  picric  acids,  nor  by  iodide  of  mereury  and  potassium  (absence  of  and 
diffcreuce  from  alkaloids). 

Concentrated  H^SOj  colors  it  blood-red ;  water  decolorizes  it  agaiu. 
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dissolving  a  pectUisr  acid  (rufisiilphuric  acid).  Cold  diluted  HjSO,  or 
HOI  convfjrts  it  into  sugar  and  saiigenin.  CijH,jOj  +  H,0  ^  CjHuO, 
+C,HgOj  ^  saiigenin. 

If  treated  hut,  it  is  converted  into  sugar  and  ealiretin.  2C^H„0,=: 
2C,HuOg+C„H„Oj  =  ealiretin. 

Cold  HNOaof  1.16  specific  gravity  converts  it  mto  heliein.  C,jHi.O, 
-I- O  =  OisHijO, -H  H,0 -=  hclicin. 

If  a  more  diluted  HNO,,  of  1.09  sp,  gr.,  is  used,  the  result  is  a 
compound  between  helicin  and  ealidn,  which  has  been  called  helieoidin. 
2C.,H,gOj+0  =  C.,H„Oa+ HjO  =  helic«idin. 

If  salicin  is  heated  with  very  dilute  HXOj,  just  to  the  boiling  point, 
and  allowed  to  cool,  or  evaporated  at  a  low  temperature,  salicylous  aeid 
is  separated. 

At  the  boiling  point,  nitrosalicylic  acid  is  formed,  and  by  continued 
influence  picric  and  oxalic  acids. 

Melted  with  an  excess  of  caustic  potassa,  it  is  converted  into  salicylate 
and  oxalate  of  pota^ium. 

Heated  with  binoxide  of  lead,  formiate  of  lead  is  obtained;  with 
black  oxide  of  manganese  and  dilute  H^SO^,  formic  and  carbonic  acids ; 
with  bichromate  of  potassium  and  HjSO^  carbonic,  formic,  and  sali- 
cj-lous  acids. 

By  dry  distillation  it  yields,  among  pyro  products,  salicylous  acid ; 
and  when  taken  internally  it  is  found  in  the  urine  together  with  its 
products  of  decomposition — saiigenin,  salicylous  and  salicylic  acids. 

Saiigenin,  (IHgOj,  pearly  crystals,  easily  soluble  in  boiling  water, 
alcohol,  and  ether,  sublimes  above  212°;  colored  red  by  concentrated 
HjSO^ ;  concentrated  HNO,  oxidizes  it  to  picric,  diluted  HNO,  to 
salicylous  and  nitrosalicylous  acids,  C7HjO,+20  =  CjHjO,-|-H,0; 
heated  with  hydrate  of  potassa,  it  is  converted  into  salicylic  acid  and 
hydrogen,  C,HgO,+KOH,O^C,H,KO,  +  HjO  +  H..  S^quisaltt  of 
iron  impart  an  indigo-blue  color.  Dilute  acids  by  boiling  oonvert  it 
into 

Saliretin,  C„HnO,  =  2CjH,0,+HiO,  which  is  insoluble  in  water 
and  ammonia,  soluble  in  alcohol,  ether,  concentrated  acetic  acid,  and 
fixed  alkalies;  concentrated  H^jSO,  colors  it  blood-red;  concentrated 
HXOj  oxidizes  it  on  boiling  to  picric,  not  to  oxalic  acid. 

Helicin,  CuHijOj,  white  needles,  without  odor,  bitterish  taste,  insol- 
uble in  ether,  easily  soluble  in  hot  water  and  alcohol.  By  synaptase 
and  boiling  with  alkalies  it  is  converted  into  sugar  and  salicylous  acid, 
CyHiA+HjO  ^  C.HuO,+CjH,0,. 

Helieoidin  is  a  derivative,  having  the  composition  CjjHj,0,j  ^ 
CijH^Oj  (helicin) +CaH^Oj  (saticin).  By  synaptase  is  decomposed 
into  sugar,  saiigenin,  and  salicylous  acid. 

Salicin  was  lonnerly  used  to  adulterate  sulphate  of  quinine,  which  it 
resembles  in  appearance.  It  is  tonic  and  febrifuge,  though  little  used. 
Dose,  3  to  30  grains. 

Vanillin. —  v  anilla  of  commerce  is  exhausted  with  alcohol,  evaporated 
to  an  extract,  this  exhausted  by  ether,  which  is  to  be  evaporated,  heated 
with  boiling  water,  which,  on  evaporation,  lets  fall  the  principle;  recrys- 
talUzed  ana  treated  with  animal  charcoal,  it  is  obtamed  in  colorless 
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foar-sided  needles,  of  strong  vanilla  odor,  hot,  boTDing  taste;  fosea  at 
195°,  volatilizea  xt  303°;  little  soluble  in  cold  water,  very  soluble  in 
hot  water,  alcohol,  ether,  and  the  fixed  and  volatile  oils.  Concentrated 
HjSO,  diasolvea  it  with  yellow  color;  solution  of  potasaa  dissolves  it 
and  deposits  it  again  on  being  neutralized. 

The  crj-stals  observed  on  the  surface  of  the  fresh  bean  of  com- 
merce are  found  to  consist  of  vanillin,  not  benzoic  acid,  as  heretofore 
supposed. 

A^in. — This  interesting  proximate  constituent  of  aloes  has  been  pre- 
pared from  several  commercial  varieties,  especially  from  Barbadoes  and 
socotrine  aloes.  It  was  introduced  into  medicine  by  T.  &  H.  Smith,  of 
Edinhui^h,  who  are  still  its  principal  manufacturers,  and  it  has  recently 
attained  commercial  as  well  as  scientific  interest  from  being  pret^  exten- 
sively prescribed  as  a  mild  and  pleasant  cathartic,  Crystab  of  aloin 
have  been  observed  in  abundance  in  a  variety  of  socotriue  aloes  of  semi- 
fluid consistence  from  the  evaporation  not  having  been  carried  as  far 
as  usual. 

Preparation  according  to  Groves. — Aloes  is  exhausted  by  boiling 
water,  the  decoction  acidulated  with  muriatic  acid,  filtered,  evaporated 
to  a  wnipy  consiatenco,  and  set  aside  in  a  cool  place  to  crystallize.  The 
crystals,  after  a  fortnight,  are  separated  and  purified  by  recrvstallization 
from  boiling  water,  8ocotrine  aloes  yields  10  per  cent,  aloin.  These 
crystals  are  to  be  dried  by  bibulous  paper  at  a  moderate  heat;  when 
thoroughly  dry  aloin  is  permanent  in  the  air,  but  with  moisture  and 
heat  conjoined,  has  a  tendency  to  lose  its  crystalline  form,  assuming  the 
amorphous  character  of  aloes.  (See  Proa.  Amer.  Pkarm.  Asdoo.,  1860, 
p.  162.) 

Its  pui^tive  properties  have  been  denied,  but  the  experience  of 
numerous  practitioners  here  and  in  Europe  confirms  its  utility  as  a  mild 
though  pretty  certain  cathartic  in  doses  of  from  2  to  3  grains.  (See 
Extemporaneous  Pfuirmaq/.) 

Amygdalin.  —  This  interesting  principle  is  obtained  from  bitter 
almonds  by  the  following  process:  Bitter  almonds,  powdered  and 
expressed,  to  free  them  from  fixed  oil,  are  to  be  boiled  in  successive 
portions  of  alcohol  till  exhausted.  The  liquors  thus  obtained  are  placed 
in  a  still,  and  evaporated  at  a  low  hetit,  the  alcohol  being  recovered. 
The  syrupy  residue  is  then  to  !«  diluted  with  water  and  mixed  with 
yeast,  and  subjected  to  fermentation  to  separate  sugar.  Again  evaporate, 
at  a  moderate  temperature,  to  the  consistence  of  syrup,  cool,  and  add  95 
jwr  cent,  alcohol.  The  amygdalin  will  then  precipitate,  and  may  be 
collected  on  a  stniiner;  it  is  then  to  be  purified  by  repeated  resolution 
in  hot  alcohol,  and  crj'stailization.  Any  oil  it  may  contain  may  be 
sejiarated  bv  shaking  tbe  solution  with  etlier  before  or  after  the  fermen- 
tation. 1  lb.  of  almonds  yields  at  least  2  drachms  of  amygtialin.  Heat 
decomposes  it,  giving  off  the  odor  of  hawthorn ;  heated  with  alkaline 
solutions,  it  evolves  ammonia  and  forms  amygdalic  acid. 

Amygdalin  seems  destitute  of  active  properties,  except  when  mixed 
in  solution  with  emulain  (see  Protein  Compounda),  producing  grape 
sugar,  oil  of  bitter  almonds,  and  hydrocvanic  acid,  which  is  thus 
explained :  C,„H„NO,i+2H,0  =  2C,HuO;+CjH,0+HNC. 
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On  the  Decomposition  of  Organic  Bodies. 

On  the  forgoing  pages  the  oi^nic  compnuads  have  been  treated  of, 
and  a  number  of  pharmaeeutieal  preparations  derived  from  the  organic 
kingdom.  It  ia  well  known  that  such  chemical  and  phannaceadcal 
compounds  are  subject  to  alterationfl  b^  various  influences,  the  study  of 
which  forms  a  most  important  part  of  chemistry.  To  many  of  tlieee 
changes  attention  has  been  drawn  in  the  appropriate  places,  and  it 
remains  now,  without  treating  of  the  same  in  detail,  to  present  them  in 
a  condensed  form,  conveniently  arranged. 

The  decomposition  of  oi^anio  bodies  may  be  treated  of  under  four 
seimrate  heads : — • 

1,  Oxidation  by  the  Atmosphere. — As  a  general  rule,  pure  chemical 
compounds  are  not  affected  by  diy  or  moist  atmosphere,  except  perhape 
to  deliquesce  or  effloresce,  or,  like  the  salts  of  some  volatile  oi^nio 
acids,  as  acetic  and  valerianic,  to  evolve  them  in  moist  air.  But  oxida- 
tion is  comparatively  rare,  and  moetly  met  with  in  compounds  destitute 
of  oxygen  and  abounding  in  hydrogen ;  examples  are  me  ternary  alka- 
loids and  the  carbo-hydrogens  of  the  volatile  oils. 

The  influence  of  ozone,  the  peculiar  active  form  of  oxygen,  discovered 
by  Scbonbein,  and  described  on  page  172,  in  promoting  the  organic 
changes  which  take  place  among  organic  principles,  has  not  yet  Dcen 
fully  investigated.  It  is  undoubtedly  a  potent  agent  in  those  important 
metamorphoses,  the  study  of  which  constitutes  the  branch  of  Organic 
Chemistry. 

II.  Decomposilion  into  Simpler  Compounda. — 1.  Bi/  air  and  water. 
Complex  organic  bodies  are  subject  to  oxidation,  and  ultimately  break 
up  into  the  ot^anic  compounds, — carbonic  acid,  ammonia,  and  water; 
if  this  process  of  decomposition  takes  place  slowly,  it  is  called  decay; 
if  rapidly,  in  the  presence  of  more  water  and  with  the  evolution  of  an 
offensive  smell,  putrefaction;  under  similar  circumstances,  when  the 
product  is  a  useful  compound,  fermentation ;  of  this  last  a  distinction  is 
made  between  vinou«  fermentation  (see  page  458)  and  acid  fermentation, 
the  latter  being  again  subdivided  in  accoSlance  with  the  acid  obtained, 
and  is  then  tnlled  acetic,  lactic,  bntyric,  succinic,  etc.  (see  the  acids 
named) ;  the  presence  of  a  nitrc^nated  compound  is  necessarj-,  to  act  as 
a  ferment 

2.  £y  aeiJa.  Of  the  concentrated  acids,  the  action  of  sulphuric  acid 
is  the  most  violent :  it  abstracts  water  from  nearly  all  organic  compounds, 
leaving  a  compound  with  a  larger  amount  of  carbon ;  or  the  carbon  is 
oxidized,  and  the  evolved  gases  contain  carbonic  oxide,  and  formic,  car- 
bonic, and  sulphurous  acids;  compounds  containing  amide  (NH,)  yield 
ammonia.  Glacial  phosphoric  and  arsenic  acids  have  a  similar  action, 
hut  weaker- 
Diluted  acids  act  diSerently ;  they  cause  the  combination  with  the 

elements  of  water  (convcraion  of  starch  into  sugar,  p.  430),  very  seldom 
evolve  carbonic  acid  (conversion  of  meoonic  into  komenic  acid),  but  very 
oflen  decompose  organic  bodies  into  glucose  and  another  compound  of 
different  behavior  (see  Tannic  Acids,  Salicin,  etc);  the  latter  decom- 
position often  takes  place  also  by  the  iuflueoce  of  emulain,  synaptase,  or 
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Bimilar  ferments.  (See  also  Glueomdee,  p.  443;  and  Copvlaied  Cbm- 
lioumh,  p.  622.) 

3.  By  chloride  of  zinc.  Aided  by  heat,  thie  is  capable  of  abetracting 
water  from  organic  compounds ;  it  produces  ether  from  alcohol,  etc. 

4.  Bi/  heai.  Oi^anic  compounds  are  called  volatile  if  they  may  be 
distilled  without  sutTering  decomposition ;  others  are  decomposed,  and 
the  process  is  then  termed  dry  or  destrudive  dtstUkUionf  and  the  products 

■yyro  products.  These  are,  in  the  commencement  of  the  distillation, 
ligbly  oxygenated  and  of  an  acid  nature,  afterwards  contain  leas  Oxy- 
gen, and  at  last  are  carbo-hydrogens  (marsh-gas,  CHjH ;  olefiant  goa, 
CjH,)  or  ternary  alkaloids  (see  Artificial  Alkaloids) ;  water,  tar,  and 
charcoal  generally  accompany  the  products  of  the  dry  distillation  of  all 
complex  bodies.  Exposure  to  a  continued  red  or  white  faeat  resolves 
them  more  or  less  completely  into  binary  inorganic  compounds  and  the 
elements, 

III.  Artificial  Oxidation, — Many  highly  oxygenated  inoi^anic  com- 
pounds, when  in  contact  with  oi^^ic  bodies,  part  with  one  or  mora 
equivalents  of  oxygen,  which  in  its  nascent  state  acts  on  the  oi^anic 
compound ;  such  is  the  case  with  a  number  of  acids,  viz.,  nitric  (see 
Oxalic  Acid,  p.  526,  and  Sugara,  p.  434),  chromic  (see  Valerianic  Acid, 
p.  434),  chloric,  and  iodic  acids,  with  peroxide  of  manganese  (see  Formic 
Acid,  p.  545),  binoxide  of  lead  (see  Tartaric  Add,  p.  527),  and  the 
oxides  of  the  noble  metals.  Many  oi^^anic  compounds,  when  in  solution 
t^^ther  with  alkalies,  are  thereby  rendered  more  prone  to  oxidation  by 
the  atmosphere. 

IV.  " Ivtegration"  toith  Elements  or  Inorganic  Compounds. — A  num- 
ber of  non-metallic  elements  may  enter  the  combination  of  organic 
bodies  as  integral  parts;  the  halc^ns  bv  direct  infiuenoe,  sulphur  by 
the  influeooe  of  sulphuric  acid  or  a  sulpfiuric  compound  (see  Artificial 
Volatile  Oils,  etc).  The  int^rration  of  HXO,  has  some  importance  in 
phamtaqr;  guo-ootton  (p.  420)  and  glonoiu  (p.  485)  are  such  com- 
pounds. 
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PART  YI. 

GALENICAL  PHARMACY. 

THIS  part  of  the  work  introduces  the  studeut  to  the  study  of  the 
preparcUMm*  of  the  Pharmacopaia,  and  may  be  considered  as 
pharmacy  proper  in  its  closer  relation  to  the  duties  of  the  druggist,  and 
It  deniandB  his  most  careful  attention,  as  upon  the  correct  performance  of 
the  various  manipulations,  and  the  chemical  and  medical  characters  of 
difierent  remedies,  will  depend  the  suecesBful  exhibition  of  the  remedies 
prescribed. 

In  the  present  edition  of  the  work  the  editor  has  thought  best  to 
treat  of  all  the  general  apparatus  used  in  pharmacy  in  a  previous  chapter. 


CHAPTER  I. 

CLASSIFICATION  OF  SOLUTIom. 

UKTIL  the  revision  of  the  national  standard  in  1860,  the  aqneoos  and 
a  few  of  the  alcoholic  solutions  (tinctures)  were  introduced  through- 
out the  work  under  the  heads  of  the  several  chemical  substances  which 
they  contain,  im  arrangement  adhered  to  in  this  treatise  as  most  consistent 
with  its  plan. 

The  strict  alphabetical  arrangement  of  the  PHarmaamceia,  and  the 
intentional  avoiduice  of  a  scientific  classification,  have  induced  a  change 
in  thatwfH-k  by  which  all  aqueous  ofUcinal  solutions  are  given  under  one 
head,  named  lAgwores.  These  are  classified  under  several  subordinate 
heads  in  the  syllabus  which  follows. 

The  Kotcra,  including  solutions  of  essential  oib  and  of  gases  in  water, 
constitute  a  sepantte  class  in  the  Pharmacopceia  ;  those  containing  solid 
and  liquid  essenUal  oib  are  treated  of  under  that  head  in  this  worK,  but, 
for  obvious  reasons,  the  others  are  introduced  under  their  several  chemical 
bases. 

Of  tfie  alcoholic,  oily,  and  ethereal  solutions,  the  Pharmacopoeia  makes 
the  sevcisl  clasees  tinctures,  winee,  spirits,  and  liniments,  and  others,  as 
fluid  extracts,  concentrated  by  evaporation,  with  which  convenient 
arrangement  this  treatise  mainly  coincides ;  there  is,  however,  no  more 
familiar  and  convenient  distinction  between  preparations,  whether  in 
8olid  w  liquid  form,  than  that  vMah  divides  tnoae  derived  from  plants 
41  ( 611 ) 
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and  parts  of  plants,  from  Bub^tancea  of  mineral  origin ;  tliisdiBtinotioD, 
which  is  not  so  completely  maiutained  in  the  Pharmacopceia,  owing  to 
its  arrangement  as  iibove  describerl,  is  carried  out  in  the  plan  of  this  work. 
For  full  directions  for  the  preparation  and  properties  of  the  solutions 
in  water,  see  the  several  chemical  heads  under  which  they  occur  in  Part 
IV.,  and  the  extemporaneous  prescriptious  in  Part  VII. 

Geseral  View  of  the  Officinal  akd  bomb  Non-officinal 

Soi-DTIONe. 

Class  1st. — In  Water. 

a — Simple  Solatioiu, 
Aqua  aiDmonin,  10  per  cent,  nf  NH„  sp.  gr.  .659.    RubefBctent. 
Aqna  aiumonia  fortinr,  28  per  cent,  (if  NH|,  sp.  gr.  .900.     Caustic,  epispastic. 
Aqua  cliliiri,  cuncaininx  &t  least  0,4  per  cent.  CI.     DiBinfectant. 
Aqua  acidi  c&rbolici,  glycerite  of  carbolic  acid,  f^z  to  Oj.     Antiseptic. 
Aqua  acidi  carbonici,  5  vols.  CO,  in  water.     Qrsteful  reliicle. 
Liquor  acidi  arr^eniiwi,  part  1  to  IIH)  parts.     Alterative.     Doee,  lt\,i^  to  x. 
Liquor  amnionii  acetalu,  Dilute  acid  +  ammon.  carb.     Dose,  @hh. 
Li<]uoT  arsenici  et  liydrurg.  iodidi,  part  I  Asl,  and  part  1  Hgl,  to  100  ports.    Altera- 
tive.   Do«se,  tr^T. 
Liquor  ralcis,  Ca2H0  +  water,  saturated.     Antacid  astringent.    Doee,  f^. 
Liquor  ferri  acelatis,  33  per  cenL  anhydroaa  salt.     Tonic,  astringeat.     Dose,  tt\,T  to  x. 
Liquor  ferri  chluridi,  3T.S  per  cent,  anhj-drous  salt.    Touic,  astringent.     Doge,  n\^^  to 


Uquor  ferri  teiBulphatix.  28.7  per  cent  of  the  salt.     To  precipitate  Fe,(nO)f 

Liquor  liydrargyri  uitra^s,  about  50  per  cent,  of  tlie  salt,  4  acid.    Caustic 

Liquor  iodidi  compoHitus,  1  6  parts,  Kl  10  parts,  to  100  parts.     Doee,  Tr|^v  toi. 

Liquor  magneaii  cilratis,  M^  ciL  acid  +  water.    Cathartic     Doae,  fjiij. 

Liquor  morpAints  tulph.,  gr.  j  to  "' 

Liquor  pepsioi,  4  parts  to  100  v 

Liquor  pluiiibi  subacet.,  PbO  in 

Liquor  pliimhi  subacet,  dil.,  3  parts  in  100.    Sedalive,  for  eztemid  oae. 

Liquor  poiasue,  5.6  parts  in  100.     Antacid,  antilitfaic     Dose,  ntx. 

Liquor  polaoeii  anienitii  1  part  As/)t  in  '00.     Doi^  gtt,  t. 

Liquor  potassii  citraiis,  kTI,<-^  -|-  <.'itric  acid.     Refrigerant.     Dose,  t^m. 

Liquor  sodfe,  n.7  per  cent.  NaHO.     Antacid,  antilitbic     Dose  tT\,x. 

Liquor  eodte  chlorato,  Na,(X),  +  Call  chloriuala.    Antiseptic. 

Li(|uor  aodii  arseniatin,  I  part  in  100.    Alteratire.    Dose,  nViij  to  v. 

Lii[iior  soilii  KJlkrilis,  saturated  soliiliiin.     In  surgica.]  dre^^' 

Liquor  zinoi  chloKdi,  30  per  cent,  solution.     Escliarotic. 

B— By  Diminution. 
Aqua  Aurantii  florum — Recent  orange  flowers 


Clabs  2d. — In  Alcohol. 
Linimentum  saponis,  soap,  camphor,  oil  of  ri 
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Tinctune  ferri  nrelatis,  50  per  cent.  acet.  iron,  acetic  ether  and  alcohoL    Tonic. 
Tinctiine  ferri  chloridi,  Fe,€lg  in  alciihol.     Tonic  aslringent, 
Tinctune  iodi,  tj  partH  I  in  IIX)  elcuhol.     Exlenudlj  rubefacient. 

Class  3d.— /n  H7n«. 
Vinum  uitimonii,  4  parts  tart.  ant.  pot-  to  1000.     Sedative,  diaphoretic     Dose,  fjj, 
Vlntimfari,  citnite  or  tartrate.     Tonic.     Dose,  fjy. 
Finum/eiTt  ttjamauzcitratit,  citrate  of  iron  and  quinine.    Tonic     Dose,  I^u- 

Class  4th. — In  Ether. 


Table  of  the  SotubUlly  of  Chcmicah  in  Water  and  in  Alcohol, 

Abbrevlatlooi:  ■.  —  nluble:  Ine.  —  iDsotuble:  i^  —  qiarlngly;  T.  —  very;  elm.  —  almost;  dec 


Wa 

n«. 

AUX.HO^ 

(sa°F.)' 

Boiling. 

AtlS"C. 

(59=  r.) 

Boiling. 

One  part  iimlubktii: 

itarti. 

Fari^ 

Part. 

Partt. 

30-80 

15 

T 

T 

600 

15 

Acidnm  boricnm     . 

25 

3 

15 

5 

Aciduni  carbolirum 

20 

Acidum  chromicnm 

T.  8. 

d^ 

d^ 

Acidnm  citricum    , 

0.75 

0,6 

I 

0,5 

Acidum  gallicnm   . 

100 

3 

4.5 

1 

Acidum  salicjlicum 

450 

14 

2.5 

Acidum  tannicum  , 

6 

T.  a. 

0.6 

Acidum  tartaricum. 

0.7 

0.5 

2.5 

0.2 

Alumen  .     _  . 

10.5 

T.8. 

0,3 

ins. 

20 

T.S. 

0.7 

ins. 

Aluminii  hvdraa     . 

inn. 

ina. 

inn. 

Aluminii  Biilphas    . 

1.2 

aim.  ins. 

aim.  ins. 

Ammonii  benioas  . 

5 

1.2 

-.6 

1.5 

0.7 

1.50 

15 

Ammoniidtrbonaa. 

4 

dec 

dec. 

dec 

Ammonii  cliloridi.m 

3 

freely. 

1.37 

aim.  ins. 

Amtnnnii  iodidum. 

1 

0.6 

9 

3.7 

Ammonii  nilras      . 

0.5 

20 

3 

Ammonii  ph<«|.liM 

4 

0.5 

1.3 

1 

sp. 

sp. 

T.8. 

V.  s. 

Antinionii  et  potaivii  ta 

17 

3 

ins. 

Antimonii  oxidnm . 

aim.  ins. 

aim.  ins. 

ins. 

Amimonii  sulphidum 

ins. 

ins. 

iuH. 

in». 

ins. 

in». 

Apomorphirup  hjdroehloras  . 

0.M 

dec. 

50 

dec. 

Arventi  ctaniduu  . 

)n». 

ins. 

ins. 

Ar^niii^idum    . 

m•^. 

ins. 

ins. 

ins. 

Ariienti  nitras 

0.8 

0.1 

2G    1 

Aruenti  nitraa  fusua 

0.0 

0.5 

25 

5 

Argenti  oiidum      . 

T,«p. 

y.sp. 

ins. 

Arsenii  iodidum     . 

.1..-. 

dec. 

10 

,kf. 

Atropina 

rm 

35 

Atropinn  aulphaa  . 



0.4 

Y.8. 

6.5 

T.S. 
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Solvbiliiy  of  Chemieak  in  Water  and  in  Alcohol — (Continued), 


Otu  pari  it  loiiAle  in 
Biamuthi  dtnu 
BisDiutlii  et  ammonii  dtnis 
Bismuthi  Bubcarbonu    . 
BUmntbi  Bubnitras. 
Bromnm, 

Cafleina .... 
Calcii  bromidum    . 
Cslcii  carbonaa  prtedpitatua 
Caldi  chloridum    . 
Calcii  brpophosphie .    . 
Calcii  pfionplias  prtedpitatue 

Camphora  taoaobromata 
Cerit  oxalas    , 
Cliloral   .... 
Chrysarobinum 
Cinchoniclinse  sulphas    . 
ClDchonina     .        . 
Cinchoninie  sulphas 
Codeina  .... 
Cretn  pneparaU 
Cupri  acetas  .       . 
Cupri  sulphas. 
Elaterinum     . 
Ferri  chloriduin     . 

Ferri  ei 

Fern  et  potossii  tnrtras  . 

Ferri  et  quininie  citras  , 

Ferri  et  Btry clininre  citrus 

Ferri  h^pophosphis 

Ferri  lactas    , 

Ferri  oxnlaa   . 

Ferri  oxidum  iiydratum 

Ferri  phonphas 


sulphas 


Ferri  sulphas . 
Ferri  siilphss  prtccipitatus 
Ferri  valerianaa 
Hyilrargyri  chloridnm  c 
Hydrargyri  cliloridam  i 
Hydra  rgyri  cyanidum 
llydrargyri  iodidum  rubrum 
HrdnifKyri  iodidum  viride 
iTydrargyri  ozidum  Banim 
Hydrarf^yri  oxidum  rubnim  . 
Hydrargyri  aubsulphas  flavus 
Hydrargyri  Bulphidum  rubrum 
Hydrargyrum  ammoi ' 
HyoscyaminK  Bulphai 
lodnformum   . 


„Goo<^lc 


TABLE    OF    THE   60LDBILITT   OF    CH 


SoluMiti,  of 

Chemicabvn 

Wider  and  w 

^fcofio?— (Continned). 

CSEMICIU. 

WiTEE. 

Alcohol. 

(69°  F.).' 

polling. 

{59»  F.).' 

Boiling. 

OnetMHUmlabltbi: 

Jttrft. 

Jtott. 

JW». 

Jttnu. 

Lithii  betnoaa 

4 

2.5 

12 

10 

Litbii  broniJum 

T.  8. 

y.  a. 

Lithii  carbonas 

130 

130 

Lithii  citraa    . 

6.5 

2.5 

ap. 

ap. 

Lithii  Hdicvlas 

T.  8. 

Mafmesia 

aim.  ioa. 

aim.  tna. 

aim.  ina. 

aim.  inB. 

ina. 

ins. 

aim.  ina. 

aim.  ina. 

ina. 

Magnesii  sulphas   . 

0.8 

0.15 

MHgneaii  n]l;)hi»    . 

20 

19 

ins. 

ins. 

Maogaai  oxidum  nignui 

ina. 

ioa. 

Mangani  eulphuH    . 

0.7 

0.8 

ina! 

Morphina       .        . 

T,  sp. 

600 

100 

36 

12*^ 

1.5 

68 

14 

Morphine  hydrochlorag 

24 

0,5 

03 

31 

HorpliiDK  sulphu  . 

24 

0.7S 

702 

144 

ina. 

iiu. 

V.  sp. 

V.  up. 

PhvKiBliKminn  Balicylae 

130 

30 

12 

V.  B. 

Picrotoxmuin. 

160 

25 

10 

3 

T.  a. 

T.  S. 

T.  B. 

Piperina 

aim.  ins. 

aim.  ins. 

30 

i 

Plumbi  acetaa. 

1.8 

0.6 

8 

1 

Pliunbi  carbonaa     , 

ins. 

Plumbi  iodidum     , 

2000 

200 

alm-^uia. 

alra.T^ 

Plumbi  nilraa 

2 

0.8 

Plumbi  oxidum 

PotMsa  .       .       . 

0.5 

2' 

V.  8. 

Potaadi  acetaa         . 

0.4 

2.5 

T.  8. 

Potas-ii  bicarbonas. 

3.2 

dec 

aim.  ina. 

aim.  ina. 

Potaawi  bichromaa  . 

10 

1.5 

ins. 

Potaraii  Mtartra*     . 

210 

15 

V.  ap. 

V.  sp. 

1.6 

1 

200 

16 

Potaieii  carbonaa    . 

1   . 

0.7 

ina. 

ins. 

Potaaaii  chloraa       . 

16.5 

2 

V.  sp. 

T.   Sp. 

Potaxxii  citras 

0.6 

V.  ap. 

V.  ap. 

2 

1 

ap. 

sp. 

PolaaBJi  et  «odii  tartras 

2.5 

V,  a. 

aim  ina. 

aim.  in*. 

Pnlaaaii  ferrocvanidum 

4 

2 

ins. 

Pota».ii  (.ifidum     . 

0.8 

0.3 

0.3 

0.5 

7.3 

18 

3.6 

0 

Potaa^ii  nilraa 

4 

0.4 

aim,  ina. 

aim.  ins. 

Polaasii  permangaiiM 

20 

3 

dec. 

dec. 

Pntowii  Riilpbas      . 

9 

4 

ine. 

Potaaxii  Biilphia       . 

4 

5 

sp. 

ap. 

Potaarii  lartraa 

0,7 

0,6 

aim.  ins. 

aim.  ins. 

100 

7 

8 

V.  a. 

1600 

700 

6 

2 

QuininEP  biaiilphaa 

10 

32 

16 

i 

1  or  ie«. 

Quinine  hydrochloraa 

34 

1 

3 

Quinine  siilpbas     . 

740 

30 

65 

3 

Qnin  iiue .  Valerianae 

100 

40 

5 

Sacchanim 

0.fi 

0.2 

175 

28 

Sacchamm  lactia    . 

7 

1 

ins. 

28 

0.7 

3. 

2 
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Water  aiid  in 

AlcoM- 

-(Contin 

ned). 

Wateb. 

Alcouoi,           I 

AtlS°C. 

(59=  F.) 

BoillDg. 

AHS°C. 

(69°  F.) 

BoUirg. 

OnepaiiitiobMeIn; 

ParU. 

Paif. 

Partt. 

%Par1$. 

aim.  ina. 

250 

40 

3 

ScKla        .        .        . 

1.7 

0.8 

v.  B. 

Sodiiacetaa     .        . 

3 

1 

30 

2 

Sudii  araenisa 

4 

V.   Ep. 

60 

Sodii  benmas  . 

1.6 

1.3 

45 

20 

Sodii  bicorbonati     . 

13 

dec 

Sodii  bicarlioiias  yenalia 

12 

dec 

ins. 

Sodii  blBulpliis        . 

4 

a 

72 

49 

Sodii  boras      . 

1« 

0.5 

ins. 

Sodii  bromidum     . 

1.2 

0.5 

13 

11 

Sodii  orbunat 

1.6 

0.2o 

ins. 

in«. 

Sodii  chloras  . 

1.1 

0.5 

40 

43 

Sodii  chloridum      . 

2.8 

2.5 

aim.  iu. 

aim.  ina. 

Sodii  iiifidum 

1 

0.12 

30 

1.5 

0.5 

ins. 

0.fl 

0.3 

1.8 

1.4 

Sodii  aitrw    . 

1.3 

0.6 

sp. 

40 

Sodii  phosphas 

6 

2 

iiU. 

ins. 

Sodii  pvropliospbas 

12 

1.1 

ins. 

Soilii  sslicylaa 

1.5 

T.  8. 

6 

V.  a. 

Sodii  aantoninaa      . 

3 

0.5 

12 

3.4 

Sodii  Bulphae .       . 

2.8 

0.4 

ins. 

im. 

Sodit  sulphia  . 

4 

0.9 

ap. 

sp. 

Sodii  aulphocarbolas 

e 

0.7 

132 

10 

Slrvchnina      .        . 

6700 

2500 

no 

12 

Strvcbninte  sulphiu 

10 

2 

60 

2 

Sulphur  lotum 

iD8. 

ins. 

ina. 

iOB. 

ins. 

ins. 

ins. 

Thymol  .        .        . 

1200 

000 

1 

V.  8. 

Veratrina 

y.  up- 

T.  ep. 

3 

Zinciacetan    . 

3 

1.0 

30 

3 

Zinci  bminidum      . 

T.  8. 

tOB 

i^ 

i^ 

ins. 

Zinci  chloridum      . 

V.  a. 

T.  a. 

V.  a. 

V.  8. 

Zinci  iodidum 

V.  B. 

V.  a. 

Zinci  oiidum . 

ioB. 

ins. 

ins. 

iAs. 

Zinci  phosphiduin  . 

ina. 

ins. 

ins. 

ZinnBulphas. 

0.6 

0.3 

ina. 

ins. 

Zind  valerianas 

100 

40 

CHAPTER    II. 

THE  MEDICATED  WATERS. 

THE  preparatioD  of  this  class  has  been  changed  more  than  any  other 
in  our  national  code ;  the  former  method  of  rabbing  the  oil  with 
carbonate  of  magnesium  to  divide  it,  and  then  mixing  the  water  with 
the  aromatized  niagnceia  gradually  till  the  whole  amount  has  been  added, 
has  l)ecn  puperse<Ied  by  diffusing  the  volatile  ingredient  through  cotton, 
which  is  then  packed  in  a  percolator,  and  the  water  to  the  required 
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amount  is  then  passed  through  it ;  the  alternative  proceaa  of  distillatioa 
of  the  last  Pharmacopoeia  has  also  been  discarded. 

The  experience  and  observation  of  the  editor  leads  him  to  regret  these 
changes;  nor  has  he  yet  converaed  with  any  who  feel  as  well  satii^jied  with 
the  results  of  the  new  process  as  they  were  with  those  of  the  discarded  oiies. 

A  very  easy  process,  and  one  that  affi)rds  excellent  fL-sults,  is  as 
follows;  The  requisite  quantity  of  oil  is  placed  in  a  clean  tin  can, 
shaken  around  it,  and  the  proper  ouantih'  of  water  boiling  hot  poured 
into  the  can ;  this  is  then  securely  corked,  and  the  whole  is  shaken 
strongly  at  intervaJs  until  it  cools,  when  it  is  filtered  off. 

A  better  result  is  often  obtained  by  raising  the  fresh  herb  with  a 
quantity  of  water  in  an  apparatus  for  distillation,  and  allowing  them  to 
remain  in  contact  until  the  water  has,  to  a  certain  extent^  dissolved  out 
the  essential  oil,  extractive  matter,  coloring  principle,  etc.,  and  then,  by 
the  application  of  heat,  volatilizing  the  water  ana  the  essential  oil,  and 
collecting  them  in  a  refrigerated  receiver.  If  the  oil  is  in  excess,  it  will 
be  found,  on  standing,  to  collect  on  the  surface  of  the  liquid  in  the 
receiver;  but  a  certain  amount  is  retained  in  solution  by  the  water, 
imparting  to  it  the  fragrance  peculiar  to  the  herb  employed.  There  are 
undoubtedly  other  volatile  principles  present  in  odoi-ous  plants  besides 
the  essential  oils,  for  without  exception  medicated  waters  prepared 
directly  from  the  plant  by  distillation,  possess  milder  and  more  ])lea6ant 
properties  than  when  prepared  from  the  corresponding  essential  oils. 

When  distilled  in  tin  condensers,  these  preparations  are  contaminated 
with  small  portions  of  the  metal,  which  they  deposit  by  age.  (See 
chapters  on  IHdillatimi  and  on  SeaetiHal  or  VolatiU  Oik.) 

In  the  preparation  of  extemporaneous  solutions  or  mixtures,  the 
medicated  waters  are  very  convenient ;  but  where  the  one  required  is 
not  at  hand,  it  may  generally  be  substituted  by  dropping  the  essential 
oil  on  a  small  piece  of  sugar,  or,  if  in  a  mixture  containing  gum,  upon 
the  powdered  giim,  and  triturating  with  a  sufficient  quantity  of  water. 
The  proportion  of  the  oil  used,  as  shown  in  the  table,  is  in  all  cases, 
excepting  that  of  the  bitter  almond  water  and  creasote  water,  1  minim 
(frequently  replaced  by  2  drops)  of  the  oil  to  1  fluidounce  of  the  liquid. 

AquJB. 

rUiiofflclnal  In  lUIIO.) 

l8T  Class. — Made  by  imbuing  cotton  wUh  the  medtdnal  ingr&lient  (ex- 
cept Aqua  Actdi  Cbr6o/ici  andAijaaCreaaott)  and  percolating  with  waier. 


H.me. 

r„„«... 

B„„ad™. 

Aqva  aeidi  earhoHei 
Aqua  amygdalie  unane 

Aqua  uiui 

Aqu«  chlori 
Aqua  ciDnAmomi 
AquB  creaHoti 
Aqoa  fcpnicli 
Aquft  menthae  piperita 
Aqua  menthn  viridis 

f^z  glrceriU  of  carbolic  acid  in  Oj 
Oil  1  pan  to  make  1000  of  water 
Oil  2  partfl  to  make  1000  of  water 
Camphors  pariBlo  make  1000  of  water 
.4  per  cent,  chlorine 
2  partfl  oil  to  make  1000  of  water 

1  part  oreagole  to  make  100  of  water 

2  partH  nil  to  make  1000  of  water 
2  |)art8  oil  to  make  1000  of  water 
2  parts  oil  to  make  1000  of  water 

AntiMptic 

Nervous  sedative,  .Sss. 

Various];  used,  f^sa. 

Aromatic  ai^uTant. 
Antiseptic. 
Aromatic  a<^aTant. 
Aromatic  ad  uvant 
Aromatic  ad  uvant. 
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2d  Ci^Afis. — Bi/  DittiUaHon  from  the  Drug. 


Name. 

Usuanddoso. 

Aqua  aunntii  flomm 

Aipmrnim 

Aquaeinmimomi 

Aquafiaiieuli 

A<im  iKfUhct  ptpmttt 

Aqua  nunlAs  virida 

AquanBK 

40  parts  fresh  flowen  to  make 

100  water 
Ix  to  Cong,  u  distil.  Cong.  i. 

xviij  to  Cong,  ij  distil.  C'lng.  i. 
,  ivin  to  Cong,  ij  distil.  Cong.  i. 
,  iTiy  to  Cong,  ij  distil.  Cong.  i. 
;  iTiij  to  Cong,  ij  distil.  Cong.  i. 
40  parts  fresh  flowera  to  make 

100  water 

Sedative  ai^uTanl,  f^ss. 

Ai^uvant  sweet  taste. 
Adjuvant  sweet  taste,  ;  i. 
Elegant  carminative,  ,  |. 
Kle)|;ant  carminative, ,  |, 

WORKrNG   FORMDLA   FROM  THE  U.  8.  PlIAHMACXJPtEIA. 

Aqiia  AmygdaicE  Amanx,  U.  S.  P.     (J3ft(«-  Ahaumd  Waier.) 

Oil  nf  bitter  nlmonde.  one  pnrt 1 

Distilled  water,  nine  hundred  and  ninety-nine  parts       .        .        999 

To  make  one  thoueand  parts 1000 

Dissolve  the  oil  id  the  distilled  water,  and  filter  through  a  well-wetted 
filter. 

Aqua  Anisi,  U.  S.  P.     (Anise  Water.) 

Oil  of  aniae,  two  parte 2 

Cotton,  four  parte 4 

Distilled  water,  a  sufQcient  quantity 

To  make  one  thousand  parts 1000 

Add  the  oil  to  the  cotton,  in  small  portions  at  a  time,  distributing  it 
thoroughly  by  picking  the  cotton  apart  after  each  addition  ;  then  pack 
tightly  in  a  conical  percolator,  and  gradually  pour  on  distilled  water, 
until  1000  parts  of  percolate  are  obtained. 

Aqiia  AurarUii  I7orum,  U.  S.  P.     {Orange-Moaer  Water.) 

Recent  orange  Sowers,  forty  parte 40 

Water,  two  hundred  parte 300 

To  make  one  hundred  parte 100 

Mix  them,  and,  by  means  of  steam,  diHtil  100  parts.  Keep  the  pro- 
duct in  well-stopped  bottles,  excluded  from  light. 

Orauge-flowcr  water  should  remain  unaffectwl  by  hydrosulphoric  acid 
or  Hulpliide  of  ammonium  (metallic  impurities),  and  should  not  be 
mucilaginous. 

When  it  is  desirable  to  keep  the  orange  flowers  for  some  time  before 
distilling,  they  may  be  pret^erved  by  being  well  mixed  with  half  thdr 
weight  of  chloride  of  sodium. 
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Aqua  OamphorcE,  U.  S.  P.    {Camphor  Water.) 

Camphor,  eight  parts 8 

Alcohol 

Cotton,  each,  aixteen  pnrta 16 

Distilled  water,  a  sufficient  quantity 

To  make  one  thousand  parta 1000 

Di»iolve  the  camphor  in  the  alcohol,  and  add  the  solutJon  to  the  cotton, 
in  small  portions  at  a  time,  diEtribnting  it  thoroughly  by  picking  the 
cotton  apart  af^  each  addition.  Expose  the  cotton  to  the  air  until  the 
alcohol  has  nearly  evaporated ;  then  pack  it  firmly  in  a  conical  percolator, 
and  gradually  pour  on  distilled  water,  until  1000  parts  of  percolate  are 
obtained. 

Aqua  (Mtri,  U.  S.  P.     {Chlorine  W^er.) 

{Aqua  Chhrinii,  Pharm.,  1870.) 

An  aqueous  solution  of  chlorine  [CI  =  36.4],  containing  at  least  0.4 
per  cent,  of  the  gas. 

Black  oxide  of  manganese,  ten  parts 10 

Hytirochloric  acid,  forty  part* 40 

Water,  seventy-five  parts 75 

Dietillod  water,  four  hundred  parte 400 

Introduce  the  oxide  into  a  flask,  add  the  acid  previonsly  diluted  with 
26  porta  of  water,  and  apply  a  gentle  heat  Conduct  tlie  generated 
chlorine  by  suitable  tubes  through  the  remainder  of  the  water  contained 
in  a  small  wash-bottJe,  to  the  bottom  of  a  bottle  having  the  capacity  of 
1000  parte,  into  which  the  distilled  water  has  been  introduced,  the  neck  of 
which  is  loosely  stopped  with  cotton,  and  which  is  to  be  kept,  during,tlie 
operation,  at  a  temperature  of  about  10°  C.  {60*^  F.).  When  tlie  air  has 
beeq  entirely  displaced  by  the  gas,  disconnect  the  botde  from  the  appa- 
ratus, and,  having  inserted  the  stopper,  agitate  the  contents,  loosening 
the  stopper  from  time  to  time,  until  the  gas  ceases  to  be  absorbed.  II 
necessary,  reconnect  the  bottle  with  the  apparatus,  and  continue  passing 
the  gas  and  agitating,  until  the  distilled  water  is  saturated.  Finally, 
pour  the  chlorine  water  into  dark  amber-colored,  glass-stoppered  bottles, 
which  must  be  completely  filled  therewith,  and  keep  them  in  a  dark  and 
cool  place. 

A  greenish-yellow,  clear  liquid,  having  (he  sufibcating  odor  and  dis- 
agreeable taste  of  chlorine,  and  leaving  no  residue  on  evaporation.  It 
instantly  decolorizes  dilute  solutions  of  litmus  and  indigo.  When  shaken 
with  an  excess  of  mercury  until  tlie  odor  of  chlorine  has  disapi)eared, 
the  remaining  liquid  should  be  at  most  but  faintly  acid  (limit  of  iiydro- 
chloric  acid). 

On  mixing  35.4  gm.  of  chlorine  water  with  a  solution  of  0.9  gm.  of 
iodide  of  potassium  in  20  gm.  of  water,  the  resulting  deep-red  liquid 
should  require  for  complete  discoloration  at  least  40  c.c.  of  the  volu- 
metric solution  of  hyposulphite  of  sodium  (corresponding  to  at  least 
0.4  per  cent,  of  chlorine). 
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Aqua  CSnnamotni,  U.  S.  P.     (CVnraamon  Water.) 

Oil  of  cinnamon,  two  parta 2 

Cotton,  four  parts 4 

Distilled  water,  a  su£Qcient  quantity 

To  make  one  thouaand  parts 1000 

Proceed  as  for  aqua  anisi. 

Aqua  Oreas^,  U.  S.  P.     (Oreaaofe  Waier.) 

Creaeote,  one  part 1 

Distilled  water,  ninety-nine  parts 99 

To  make  one  hundred  parts 100 

Agitate  the  creasotewith  the  distilled  water  untU  it  is  dissolved;  then 
filter  through  a  well-wetted  filter. 

Aqua  Deemata,  U.  S.  P.     {ZHsdlled  Water.    H,0  =  18.) 

Water,  one  thousand  parts 1000 

To  make  eight  hundred  parts _  .      800 

Subject  the  water  to  distillation  in  a  suitable  apparatus  provided  with 
a  bluck-tin  or  glass  condenser.  Collect  the  first  50  parts  separately,  and 
throw  them  a^vay.  Then  collect  800  parts  and  preserve  them  ia  glass- 
stoppered  bottles. 

A  colorless,  limpid  liquid,  without  odor  or  taste,  and  of  a  neutral 
reaction.  On  evaporating  1  liter  of  distilled  wat«r,  no  fixed  residue 
should  remain. 

The  transparency  or  color  of  distUled  water  should  not  be  effected 
by  hydro-sulphuric  acid  or  sulphide  of  ammonium  (absence  of  metak), 
by  test-solutions  of  chloride  of  barium  (sulphate),  nitrate  of  silver 
(chloride),  oxalate  of  ammonium  (calcium),  or  mercuric  chloride,  with 
or  without  the  subsequent  addition  of  carbonate  of  potassium  (ammonia 
and  ammonium  salts).  On  raising  100  c.c.  of  distilled  water  acidulated 
with  10  c.c,  of  dihttcd  sulphuric  acid,  to  boiling,  and  adding  enough  of 
a  dilute  solution  of  permanganate  of  potassium  (1  in  1000)  to  impart 
to  the  liquid  a  decided  rose-red  color,  this  tint  should  not  be  entirely 
destroyed  by  boiling  for  5  minutes,  nor  by  subsequently  setting  the 
vessel  aside,  well-covered,  for  10  hours  (abeeuce  of  organic  or  other 
oxidizable  matters). 

Aqua  Fcenicuii,  IT.  S.  P.     (Fennel  WeUer.) 

Oil  of  fennel,  two  parts 2 

Cotton,  four  parts 4 

Dia tilled  water,  a  sufficient  quantity 

To  make  one  thousand  parte 1000 

Proceed  as  for  aqua  anisi. 
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Aqua  MerUhte  PiperiitB,  U.  9.  P.    (PeppermiiU  Waier.) 

Oil  of  peppermint,  two  parta 2 

Cotton,  four  parte 4 

Distilled  water,  a  Bufficient  quaoti^ 

To  make  one  thoueand  parte lOOO 

Proceed  as  for  aqua  anisi. 

Aqua  MenihtE  YiridU,  U.  8.  P.     {Spearmint  Tfafer.) 

Oil  of  spearmint,  two  parts 2 

Cotton,  four  parU 4 

Distilled  water,  a  sufficient  quantity 

To  make  one  thousand  parta 1000 

Proceed  aa  for  aqua  aniai. 

Aipia  RogfB,  U.  S.  P.    {Rote  Waier.) 

Becent  pale  roee,  forty  parts 40 

Water,  two  hundred  parU 200 

To  make  one  hundred  parts 100 

Mix  tbero,  and,  by  meauB  of  steam,  dietil  100  parts. 

When  it  ie  desirable  to  keep  the  pale  rose  for  some  time  before 
distilHug,  it  may  be  preserv-ed  by  being  well  mixed  with  half  its 
weight  of  chloride  of  sodium. 

That  many  will  still  prepare  the  medicafaxl  waters  by  the  process  of 
the  Pharmacopceia  of  1870  is  almost  certain,  and  when  it  is  desirable 
to  ascertain  if  this  is  the  fact,  it  can  be  done  by  the  following  simple 
tests :  A  small  portion  of  calomel  triturated  with  the  water  in  question. 
If  made  with  carbonate  of  magnesium,  a  portion  of  the  calomel  is 
reduced  to  black  oxide,  showing  with  the  calomel  a  brownish  color;  no 
such  change  takes  place  with  distilled  waters. 

REUAHKS  ON  SECOND  CLASS. 

(See  chapter  on  Distillation.) 

Rose-^ixUer  is  very  much  employed  in  prescription  for  the  preparation 
of  solutions  of  nitrate  of  silver,  as  a  sul»titute  for  distilled  water.  It 
should  be  remembered,  however,  that  it  is  not  as  desirable  a  solvent  for 
the  silver  salt  as  pure  distilled  water.  This  practice  may  have  arisen 
from  the  comparative  scarcity  of  distilled  water  in  former  times,  while 
distilled  rose-water  was  easily  obtained.  It  is  liable  to  undei^  a  chanfjo, 
depositing  a  sediment,  and  becoming  quite  sour  if  long  kept,  especially 
in  warm  weather.  On  this  account,  and  in  consequeuce  of  the  greater 
facility  and  cheapness  of  the  process,  some  pharmacists  make  rose-water 
in  the  same  way  as  the  other  medicated  waters,  by  triturating  the  oil  or 
attar  of  rose  with  magnesia,  and  then  with  water,  and  afterwards  filtoriug. 
The  proportions  usu^ly  employed  are  4  drops  ef  the  oil  to  1  ]>int  of 
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water ;  when  made  in  diis  way,  however,  it  ia  not  so  well  adapted  to 
the  uaes  above  mentioned,  though  suitable  for  flavoring  pastry. 

The  Fkarmacopceia  directs  mat  40  ounces  recent  pSe  rose  and  200 
ounces  of  water  be  mixed,  and  100  ounces  be  distilled  off. 

It  ia  important  in  making  it  by  this  process  to  guard  against  con- 
founding the  genuine  attar  of  roee  with  oil  of  rose  geranium,  and  other 
Bubstitut€s. 

The  moat  conspicuous  instance  of  the  superiority  of  distilled  over 
ordinary  triturated  medicated  waters,  is  furnished  by  cinnaToonwcUer, 
which,  when  made  by  distilliog  from  Chinese  or  Ceylon  cinnamon,  pos- 
sesses a  decidedly  sweet  taste,  while  that  from  the  volatile  oil  is  more 
pungent,  and  destitute  of  sweetness  to  the  palate. 

r/te  DUtUled  Waier  of  Elder  Flowers  is  a  very  delicate  vehicle  for 
saline  substances  in  solution  for  coUyrta.  It  is  much  used  in  Europe, 
but  is  seldom  kept  by  onr  pharmacists,  roee-water  being  used  for  me 
same  purpose. 

Orangefloioer  Water. — A  well-known  and  delightful  perfume,  im- 
ported from  France  and  Italy,  and  obtained  by  distillation  from  the 
flowers  of  the  bitter  orange  tree.  It  is  one  of  the  most  agreeable  of 
flavors  for  medicinal  preparations,  though,  until  recently,  confined  almost 
entirely  to  the  purposes  of  the  perfumer.  This  is  sometimes  imitated 
by  dissolving  the  oil  of  neroli  of  commerce  in  water,  which  furnishes  a 
poor  substitute  for  the  true  article.  According  to  Golby,  this  sophisti- 
cation may  be  detected  by  the  distilled  water  of  orange-flower  producing 
a  rose  color  on  the  addition  of  1  part  of  sulphuric  and  2  nitric  acid  to 
3  of  water.  Its  sedative  effecte,  which  are  not  generally  known  in  this 
coimtry,  and  not  noticed  in  our  works  on  materia  medica,  adapt  it 
especially  to  use  in  nervous  affections.  In  doses  of  a  tablespoonful  it  is 
found  to  allay  nervous  irritability  and  produce  refreshing  sleep.  The 
same  proportions  and  method  are  directed  for  this  preparation  as  for 
rose-water. 

Peach  Water,  which  is  chiefly  used  as  a  flavor  in  cooking,  is  made  by 
a  similar  process  from  the  leaves  of  the  Peraica  Vwiffaris  a.  Amygdalia 
Permca.  It  is  generally  superseded,  though  not  without  disadvantage, 
by  the  officinal  aqua  amygdakB  amarce. 

Cherry-laurel  Water,  officinal  in  some  of  the  Kuropean  Pharma- 
copceias,  is  directed  to  be  made  by  distilling  1  lb.  of  fresh-bruised  Icnves 
of  cherry-laurel  with  water  till  1  pint  (Imperial  measure)  of  the  distilled 
water  is  obtained.  To  this  the  Edinburgli  College  directs  the  addition 
of  an  ounce  of  corap,  ept,  of  lavender,  to  distinguish  it  in  color  from 
common  water.  This  preparation  is  recently  much  prescribed,  in  doses 
of  30  minims  to  1  fluidrachm,  as  a  sedative  narcotic.  It  contains  a 
varj'ing  proportion  of  hydrocyanic  acid,  and  deteriorates  very  much  by 
keeping.  The  custom  of  sulitituting  for  this  preparation  uie  officinal 
water  of  bitter  almonds  is  most  unw-arrantable,  as  the  difllerence  in  com- 
position and  strength  might  lead  to  great  inconvenience  and  disappoint- 
ment. The  mode  of  distinguishing  them  recommended  is  to  add 
ammonia,  which  in  bitter  almond  water  produces  a  dense  milkiness, 
while  in  cherry-laurel  water  it  produces,  after  a  time,  only  a  slight 
turbidity.   In  view  of  the  impoesioility  of  obtaining  cherry-laurel  water 
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fresh  and  reliable,  I  have  adopted  the  following  recipe  for  its  artificial 
preparation,  suggested  by  W.  S.  Pile : — 

Take  of  Diluted  hvdrocyanic  acid,  U.  S.  P.    .  .  fSj. 

Ebb.  oii  of  bitter  almonds tRiij. 

Alcohol fSiij. 

Water fJiiaa.-M. 

The  distilled  water  of  loild-ckerry  tree  leaves  has  been  recommended 
as  a  substitute  for  cherry-laurel  water,  and  if  found  by  experience  to 
correspond  in  its  properties  with  the  imported  article,  might  be  well 
substituted  for  it  in  the  United  States,  where  this  tree  is  indigenous  and 
generally  diffused. 

Under  the  name  of  Aqua  TUue  a  distilled  %vater  ia  used  in  Europe, 
obtained  from  the  flowers  and  bnicts  of  Tilia  Europea,  and  considerably 
used  as  an  adjuvant,  mostly  in  diuretic  and  diaphoretic  mixtures.  The 
tree  being  naturalized  in  the  United  States,  it  would  be  easy  to  render 
it,  and  probably  our  native  linden,  useful  in  this  form. 

All  the  waters  directe<l  to  be  made  by  triturating  their  respective  oils 
with  carbonate  of  magnesium  and  water  are  directed  by  an  alternative 
process  to  be  prepared  by  distillation  fi-om  the  respective  drugs,  using, 
in  every  case  but  one,  18  troyounees  of  the  drug,  16  pints  of  water,  and 
distilling  8  pints.  The  exception  is  that  of  anise  water,  where  10  troy- 
ounces  are  used  to  the  same  quanti^  of  menstruum,  and  S  pints  of 
distillate  are  to  be  obtained. 


CHAPTER    III. 

INFUSIONS  AND  DECOCTIONS. 

THERE  is  a  well  recognized  difference  between  the  solutions  treated 
of  in  the  two  last  chapters,  most  of  them  effected  by  chemical 
processes,  by  simple  contact  of  soluble  materials  with  their  appropriate 
solvents,  and  those  now  to  l>e  brought  into  view. 

Organized  vt^table  structures,  plants,  and  parts  of  plants,  composed 
of  proximate  principles  of  varying  solubility,  some  of  which  it  is  desir- 
able to  secure  in  the  solutions  formed,  while  others  are  to  be  rejected, 
require  different  and  less  ready  modes  of  treatment. 

As  in  the  previous  int^tances  the  reduction  of  the  material  to  a  more 
or  less  fine  condition  is  the  first  step  toward  its  preparatioif  in  a  liquid 
form  ;  after  this  the  liquid,  which  in  this  case  is  called  the  mendruum,  is 
to  be  brought  into  favorable  contact  with  it. 

When  the  quantity  of  the  medical  agent  is  small  in  comparison  with 
the  menstruum,  as  in  most  of  the  infusions,  and  where  rapidity  ia  not 
an  object,  the  process  of  vuiceraiion  is  chiefly  resorted  to. 

This  is  accomplished  in  a  covered  queenaware  vessel,  a  common  piteher 
or  bowl,  for  instance,  or  sometimes  in  a  tin-cup  or  measure,  care  being 
taken,  in  the  case  of  astringent  infusions,  to  avoid  the  use  of  a  defective 
tin  or  an  iron  vessel.     ^Maceration  consists  in  pouring  the  liquid  upon 
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the  medicioal  substance  previously  bruised  or  coarsely  powdered,  and 
allowing  it  to  stand  for  a  greater  or  leaa  period  of  time  according  to  cir- 
cumstances.    The  longest  period  di- 
Fig-  209.  rected  in  the  Pharmacopoeia  for  infu- 

C~a~)  sions  is  24  hours,  as  in  the  case  of  in- 

-— ^  *- ■■ — ■       fusion  of  tar ;  the  shortest,  10  minutes, 

as  in  the  case  of  infusion  of  chamo- 
mile. In  preparing  tinctures,  wines, 
vinegars,  ete.,  7  or  14  days  are  gener- 
ally prescribed. 

Infusions  are  conveniently  prepared 
in  a  vessel  made  fur  the  purpose  (Fig. 
209),  called  Alsop's  infusion  mug, 
whidi  contains  a  perforated  diaphragm, 
6,  near  the  top,  on  which  the  substance 
to  be  macerated  is  placed ;  the  liquid 
is  introdufed  so  as  barely  to  cover 
this,  reaching,  perhaps,  to  the  liue,e;  a 
circulation  is  thus  induced  and  contin- 
ued in  the  liquid,  by  which  the  least 

__^_  impregnated  portions  are  brought  oon- 

SeoUoQ of  Aiaopa infuaioQ mug.       stantly  in  contact  With  the  drug,  and 
the  most  completely  saturated  portion, 
by  greater  specific  gravity,  sinks  to  the  bottom. 

Squire's  infusion  pot  is  an  improvement  on  Alsop's ;  it  is  a  neat 
pharmaceutical  implement  adapted  to  making  the  galenical  liquid  prep- 
arations generally.  In  Fig.  210,  we  have  asection,  £  and  Z),  being  two 
cup-shaped'  perlbrated  diaphragms,  either  of  which  may  be   used   at 

Fig.  210. 


BecUonof  Squire's  In fuatoa  pot. 

pleasure.  The  vessel  must  be  of  such  capacity  that  the  substance  placed 
on  the  diaphragm  shall  be  under  the  surface  of  the  liquid  when  properly 
filled.  A  modification  of  this  is  used  in  some  large  establishments  for 
the  preparation  of  tinctures ;  it  has  many  advantages  over  ordinary 
apparatus  for  maceration,  and  is  not  unlike  displacement  in  the  beauty 
and  efficiency  of  the  preparation  made  in  it. 
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In  preparing  large  qnantities  of  tinctures  or  infusions  by  maceration, 
there  is  considerable  lose  of  the  saturated  liquid  unless  a  suitable  press 
is  nsed  to  c^tain  the  last  portions. 

Digestion  differs  from  maceration  in  being  confined  to  elevated  tem- 
j)erature8,  yet  below  the  boiling  point  of  the  menstruum  ;  as  the  term 
is  ^ncrally  employed,  it  means  maceration,  with  continued  application 
of  heat,  and  is  nearly  synonymous  with  "  simmering." 

The  term  infuaion  includes  both  maceration  in  its  more  limited  sense 
and  digestion.  It  is  ot^n  applied  to  the  ordinary  mode  of  making 
infusioua,  which  is  to  pour  the  hot  liquid  on  the  bruised  drug,  and  allow 
it  to  remain  until  cool.  In  a  recipe  worded  with  due  regard  to  accuracy, 
if  we  are  directed  to  macerate  for  any  given  time,  we  infer  that  cold 
infusion  is  intended ;  if  to  digest,  we  understand  that  hot  infusion  is 


In  making  tinctures,  digestion,  though  seldom  directed,  is  often  very 
useful,  particularly  where  rapidity  is  an  object,  and  where  we  wish  to 
form  a  very  concentrated  preparation.  These  and  infusions  should  be 
Strained  while  hot,  and  disp^ised  together  with  the  precipitate  formed 
on  cooling,  which  is  a  sparingly  soluble  compound  frequently  containing 
their  active  principles. 

Of  the  proximate  principles  of  plants,  it  may  be  remarked  that  hot 
water  has  the  property  of  dissolving  the  starch,  and  cold  water  the 
vegetable  albumen,  and  both  dissolve  the  gum,  sugar,  extractive,  and 
other  principles  liable  to  fermentation ;  the  absence  of  any  antiseptic  in 
infusions  and  decoctions  renders  them  extremely  prone  to  undergo  change 
on  exposure  to  the  atmosphere. 

When  it  is  desirable  to  preserx'e  these  aqueous  solutions  for  a  longer 
period  than  a  day  or  two,  they  should  be  Bottled  while  hot,  the  bottle 
being  filled  oompleteir  and  corked  tightly,  so  as  to  exclude  tlie  air,  and 
then  set  aside  in  a  cold  place  in  an  inverted  position.  The  addition  of 
J  to  ^  quanti^  of  alcohol,  or  of  some  tincture  not  interfering  with  the 
medicalproperties  of  the  infusion,  is  recommended  where  not  objection- 
able. Iiie  ofBcinal  compound  infusion  of  gentian  and  infusion  of  digi- 
talis are  rendered  jwrmanent  preparations  t^  this  means.  The  infusion 
of  wild-cherry  bark  will  keep  for  some  days  without  any  addition,  owing 
to  the  antiseptic  influence  of  hydrocyanic  acid  which  it  contains, 

The  following  substances  should  not  be  prescribed  mixed  with  or  dis- 
solved in  infusions,  being  incompatible  with  one  or  more  of  the  proxi- 
mate principles  usually  present  in  them :  Tartrate  of  antimony  and 
potassmm,  corrosive  chloride  of  mercury,  nitrate  of  silver,  acetate  and 
Bubacetate  of  lead ;  in  some  cases,  the  alkalies,  lime-water,  and  tincture 
of  galls,  and,  in  the  instance  of  astringent  infusions,  the  salts  of  iron. 

When  mixed  with  either  of  the  tinctures  made  with  strong  alcohol, 
a  resinous  precipitate  is  deposited  from  the  tincture,  and  the  mixture,  if 
strained,  loses  much  of  its  activity;  the  same  is  the  fact,  to  a  less  ex- 
tent, with  many  of  the  tinctures  made  with  diluted  alcohol. 

Many  of  the  infusions  which  are  clear  when  freshly  prepared,  become 
turbid  soon  aflter  by  the  deposition  of  vegetable  albumen,  apotheme,  and 
other  insoluble  principles ;  these  precipitates  are  likely  to  cany  down 
with  them  a  portion  of  the  active  ingredients.    The  iafusioos  of  cin- 
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chona  prepared  by  maceration  with  hot  water  do  not  become  clear,  even 
by  filtration  through  paper. 

Infusions  made  by  maceration  may  frequently  be  poured  off  clear 
fronx  the  vessel  in  wnich  they  were  prepared,  leaving  the  dr^  in  the 
bottom ;  this,  however,  is  always  attended  with  the  loss  of  the  last  por- 
tion of  the  liquid ;  they  may  be  str^ned  through  a  muslin  or  flannel 
strainer,  and,  by  usine  a  little  force  in  expressing  the  dregs,  very  nearly 
the  whole  portion  of  liquid  may  be  obtained,  or  this  may  be  done  more 
Batiefactorily,  by  displacement,  in  filtering  them. 

This  claaa  of  medicinal  preparations  is  one  of  the  least  ele^^t  in  use, 
and  is  mainly  confined,  in  the  United  States,  to  domestic  practice.  Kven 
when  prescribed  by  physicians,  the  infusions  are  generally  made  by  the 
nurse  or  attendant  upon  the  sick,  rather  than  by  the  pharmacist  The 
infusions  of  cinchona  bark,  infusion  of  digitalis,  compound  infusion  of 
gentian,  and  compound  infusion  of  roses,  form  tlie  chief  exceptions  to  this. 

The  process  of  percolatjon,  treated  of  in  a  previous  chapter,  is  applied 
with  great  advantage  to  some  of  these  preparations,  and,  in  a  majority 
of  cases,  the  substitution  of  cold  water  for  hot,  aad  of  percolation  for 
maceration  or  digestion,  is  found  to  produce  a  more  elegant  and  equally 
efficient  infusion,  and  one  which,  from  containing  less  coloring  matter, 
fecula,  resinous,  and  other  inert  principles,  keeps  better,  and  is  more 
acc^table  to  the  stomach. 

When  an  infiision  is  intended  as  an  emetic  draught,  or  to  promote  the 
operation  of  emetics,  or  as  a  diaphoretic,  it  is  usually  given  while  hot, 
(uid,  of  course,  to  all  such  cases  the  above  remark  does  not  apply,  ^or 
is  it  equally  applicable  to  the  demulcent  infusions  of  flaxseed  and  buchu, 
although  the  former  may  be  made  very  well  viith  cold  water,  and  is 
then  less  oily  in  its  character. 

The  general  dose  of  infusions  is  f.^ij,  or  a  wineglassful,  frequently 
repeated.  This  is  to  be  varied  in  the  case  of  infusion  of  senna,  com- 
pound infusion  of  flaxseed,  and  others,  in  which  a  mudi  larger  quanti^' 
may  be  taken  at  a  draught. 

There  are  two  of  the  ofBctnal  infusions  which  it  would  be  improper 
to  give  in  the  above  general  dose ;  these  are  infiaion  of  digiialU  and 
infusion  of  capsiaim,  the  doses  of  which  are  specially  stated  in  the 
syllabus. 

The  Pharmacopceia  of  1880  has  dismissed  all  but  3  of  the  infusions 
that  were  oiBcinal  in  the  last  edition,  and  has  added  2,  viz.,  infusum 
brayera  and  infusum  senme  compositum,  which  have  never  been  recog- 
nized by  our  Pharmacopceia,  although  the  latter  has  been  in  use  for 
manv  years  in  England. 

Tlie  following  general  statement  precedes  the  formulas  for  the  infu- 
sions, and  a  type  is  given  as  guide  when  the  strength  is  not  indicated. 

All  ordinary  infusion,  the  strength  of  which  ie  not  directed  by  the 
Pharmacopoeia,  shall  be  prepared  by  the  following  formula: 

Take  of  the  substance,  coarsely  comminuted      10  parts. 

Boiling  water 100  parte. 

Water A  stifBcient  qnantjty. 

Put  the  substance  into  a  suitable  vessel,  provided  with  a  cover,  pour 
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Upon  it  the  boiling  water,  cover  the  vessel  tightly,  and  let  it  stand  2 
hours.  Then  etmin,  and  pass  enough  water  through  the  strainer  to 
make  the  infusion  weigh  100  parts. 

ChvUon, — The  strength  of  infusions  of  energetic  or  powerful  sub- 
stances should  be  specially  prescribed  by  the  physician. 

Syllabus  op  iNFcsioMa 
Infuaa,  U.  S.  P. 

luf^Bum  brajene,  6  parts  to  lOO  parts,  f^vi^. 

InfuBum  cinchoDie,  Ii,SO,,  6  parts  to  100  parts,  f^y. 

InfuBum  digitalis,  3  parts  to  200  parts,  f^aa. 

InfuBQin  pnmi  Vli^inianE,  4  purls  to  100  parts,  igji  to  Qiij. 

InfuBum  sennK  compoeitum,  6  parts  to  100  parta,  gjj  to  Jig. 

As  illustrations  of  the  mode  of  preparing  ^e  forgoing  infusions, 
the  following  officinal  forms  are  selected : — 

Infuaum  Brayerce,  U.  S.  P.     {Infusion  of  Brayera.) 

Bravera,  in  No.  20  powder,  six  pftrte 6 

Boiling  water,  one  hundred  parts 100 

Pour  the  boiling  water  upon  the  brayera,  and  let  it  macerate  in  a 
covered  vessel  untiloool. 

The  infusion  should  be  dispensed  without  straining. 

Infueum  CinehojUB,  U.  S.  P.     (Infumon  oj  Cmckona.) 

Cinchona,  in  No.  40  powder,  six  parU 6 

Aromatic  eulpliuric  acid,  one  part 1 

Water,  a  sumcient  quantity 

To  make  one  hundred  parts 100 

Mix  the  acid  with  50  parts  of  water,  and  moisten  the  powder  with 
3  parts  of  the  mixture ;  pack  it  firmly  in  a  conical  glass  percolator, 
and  gradually  pour  upon  it,  first,  the  remainder  of  the  mixture,  and 
afterward,  water,  until  the  infusion  weighs  100  parts. 

When  no  variety  of  cinchona  is  specified  by  the  physician  directing 
this  infusion,  use  yellow  cinchona. 

Lifusum  IHffUalis,  U.  S.  P.     ( Jn/itsion  of  Digitalta.) 

Di^taliB,  in  No.  20  powder,  three  parts 3 

Cinnamon,  in  No.  20  powder,  three  parte 3 

Boiling  water,  one  hundred  and  eiglity-five  parts       .        .        .  1S5 

Alcohol,  fifteen  parts IS 

Water,  a  sufficient  quantity 

To  make  two  hundred  parts 200' 

Pour  the  boiling  water  upon  the  mixed  powders,  and  macerate  for 
two  hours  in  a  covered  vessel.  Then  strain,  add  the  alcohol,  and  psv^s 
enough  water  through  the  strainer  to  make  the  infusion  weigh  200 
parts. 

42 
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Infusum  Pruni  Vtrginiance,  U.  S.  P.     (Infusion  of  Hlld  Cherrtf.) 

Wild  cherry,  in  No.  40  powder,  four  parts 4 

Water,  a  Bufiicient  qiiaulitj- 

To  make  one  hundred  parts 100 

MoiHten  the  powder  witli  6  i>art8  of  water,  and  macerate  for  one 
hour;  then  [tack  it  firmly  in  a  conical  gloss  percolator,  and  gradually 
pour  water  ujwn  it  until  the  infu'^ion  weighs  lOO  parts. 

Infueum  Scnnts  ChmposUum,  U.  S.  P.     (Compound  Infusion  of  Senna.) 
(Black  Draught.) 

Senna,  eix  parts 6 

Manna,  twelve  parts 12 

Sulphate  of  inaeneBium,  twelve  parts 12 

Fennel,  brniaeil,  two  ports 2 

Boiling  water,  one  hundred  parts 100 

Water,  a  aiifHcierit  quantity 

To  make  one  hundred  parts lOl) 

Potir  the  boiling  water  upon  the  solid  ingredients  and  macerate  in  a 
covered  vessel  until  cool.  Tlien  strain,  and  add  enough  water  through 
the  straiuer  ty  make  the  infusion  weigh  100  parts. 

Unofficinal. 

Infiisum  MostB  OtmpoaUum, 

Take  of  Red  rose }  tro^-ounce. 

Diluted  sulphuric  acid       .        .        ,        .        S  fluKlrachms. 

Supnr,  in  coarse  powder     .         .         .         ,  li  troyounce. 

Boiling  water 2i  piuia. 

Pour  the  water  upon  the  rose  in  a  covered  glass  or  porcelain  vessel ; 
then  add  the  acid,  and  macerate  for  lialf  an  hour,  lastly,  strain  the 
liquid,  and  in  it  dissolve  the  sugar. 

Compound  infusion  of  rose  is  said  to  be  an  excellent  atldition  to 
Ejisom  salts  in  solution  for  overcoming  its  bitterness.  It  is  fre<iuently 
nsL-d  us  a  pleasant,  slightly  astringent  flavoring  to  gargles,  mouth 
washes,  etc. 

Infmum  OentiancE  ComposUum. 

Take  of  Gentian,  in  moderately  coarse  powder       ,        ,        }  troyounce. 
Bitter  orange  ]>eel,  in  moderately  coarse  powder. 
Coriander,  in  moderately  coarse  powder,  each  .      60  Rrains. 

Alcohol :;  liuidonnces. 

Water A  sufficient  quantity. 

Mix  the  alcohol  with  14  fluidounccs  of  water,  and,  having  moistened 
the  mixed  powders  with  3  fluidraclims  of  the  menstruum,  pack  them 
firiuly  in  a  conical  percolator,  anil  gradually  pour  u[)on  them,  first,  the 
remainder  of  the  menstruum,  and  afterwards  watei',  until  the  filtered 
liquor  mea.sures  a  pint. 
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For  some  reason  uDknown  to  us  this  useful  preparotiou  has  been 
omitted  in  the  Pliarmacopeeia  of  188U.  There  is  no  infusion  that  tlie 
physiuituis  in  this  locality  prescribe  more  than  this.  Owing  to  the  weak 
alcoholic  menstruum  a  precipitate  is  apt  to  turm  after  standing  a  Jew 
days.  A  commendable  practice  has  existed  among  our  best  pharmacists 
tlie  last  few  years  of  making  a  stock  preparation  of  just  four  times  the 
Btreugtli  of  the  infusion,  usiug  dilute  alcohol  as  a  menBtruutn.  Wlien 
used  1  part  ia  diluted  with  3  of  water. 

Injueum  Picia  Liqmdm.     iTar  water.) 


Mix  them,  and  shake  the  mixture  frequently  during  24  hours.  Then 
pour  off  the  infu'^ion,  and  filter  through  i>ai>er. 

This  was  a  new  ofticiiml  in  the  eilition  of  tlie  Phnrmacopteia  iot 
I860,  l>eing  place*!  under  a  different  head  from  that  to  which  common 
coiL^-nt  had  heretofore  asi^igned  it.  It  is  a  ufteful  preparation,  and  much 
in  request  as  a  remedy  in  pectoral  affections. 

With  either  Cold  or  Hot  Water. 
Infumtm  ValertancB. 
Take  of  Valerian,  in  moderately  coarse  powder      .    J  troyonnce. 

Water A  Buflicient  quantity. 

Moisten  the  iwwder  with  2  fluidrachms  of  water,  pack  it  firmly  in  a 
conical  percolator,  and  gradually  pour  water  upon  it  until  the  filtered 
liqui<l  measures  a  pint. 

This  infusion  may  also  be  prepared  by  macerating  the  valerian  with 
a  pint  of  boiling  water,  for  2  hours,  in  a  covered  vcj^sel,  and  straining. 

Dr.  Metiaiier's  Aperient. 

Take  of  Aloes  (aoc.) .^v. 

Bicarb.  so<Hum .t-ij.. 

Valerian  (contused) .^j. 

Wotor Oj. 

Comp.  spirit  of  lavender I'Svj. 

Make  an  infusion  by  maceration  or  |>ercoIation. 
Dose,  a  tablcsiKxmfnl  containing  alxiut  9  grs.  aloes,  20  of  bicorb.  of 
sodium,  and  14  of  valerian.     As  a  hixative  for  const!  [lation,  etc. 

MMuni  Aloca  CompoKita.     (I,  J.  Grahame.) 
Recommended  as  a  substitute  for  compound  decoction  of  aloes  of  the 
Britith  PharmacopceioM. 

Take  of  E.Tlmct  of  liqiinrice Jounce. 

Liquorice- root  in  mocterately  fine  powder  1}      " 

Carhonate  of  potassium    ....  1    druflim. 
Aloes,  myrrh,  and  saffron,  in  moderately 

fine  powder,  each 1}      " 

Compound  tincture  of  cardamom  .        .  6J  fliiidounces. 

Dwtilled  water IS           " 
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Rub  well  hither  the  aloes,  myiTh,  and  carbonate  of  potasehim ;  add 
the  remaining  powder,  and  mix  all  intimately.  Having  mixed  the 
water  and  compound  tincture  of  cardamom,  pour  of  this  liquid  on  the 
compound  powder  sufficient  to  dampen  it;  pack  moderately  in  a  suit- 
able displacer,  and  having  placed  over  the  siu-face  a  piece  of  perforated 
filtering  paper,  pour  on  me  remainder  of  the  liquid,  and  when  it  haa 
ceased  to  pass,  add  water  sufficient  Ixi  make  the  nitrate  measure  in  all 
24  fluidounces.  A  clear,  rich,  reddish-brown  liquid.  {Tranaaetions 
Ml.  ai.  Pharm.,  1858.) 

Elixir  Clauderi, 

Take  of  Carbonate  of  potassium 
Aloes 

Guaiacum       . 
Myrrh     . 
Saffron    . 

Khubarb  (contused) 
Water     . 

Macerate  a  few  days  and  decant 

Dose,  a  tablespoonful. 

The  concentrated  infusions,  of  which  several  are  in  common  use  in 
England,  properly  belong  to  the  cbisa  of  fluid  extracts,  and  under  that 
head  a  recipe  will  be  found  for  infusum  cinchons  spissatum,  of  the 
London  Pharmacopaiia. 

Parriah'a  CHder  JIfixture. 


I 


Take  of  Juniper  beniee, 
Mustard  seed. 
Ginger,  each        , 
Horseradish, 
Fareley  root,  each 
Cider    . 


2  ounces. 


1  gallon. 

Macerate  for  a  week  and  Btrain,  or  make  by  displacement,  adding  a 
little  alcohol  if  designed  to  be  kept  long. 

Dose,  a  wineglassful  3  times  a  day,  increased  at  discretion.     In 
dropsy. 

PhysicVa  Medicaled  Lye,  or  Alkaline  Solution. 
Take  of  Hickory  asbee Sviij. 

Soot a- 

Water Cong.  j. 


Digest  for  24  hours  and  strain. 
Dose,  a  wineglassful.     In  dyspepsia. 

PROC5S8E8  HEQOTRINa  HEAT. 

The  generation  and  application  of  heat  in  pharmacy  having  been 
siwoially  treated  of  as  far  as  deemed  necessary,  we  procee<l  to  the  con- 
sideration of  the  galenical  preimrationa  in  which  the  processes  of  decoc- 
tion, evaporation,  distillation,  etc.,  are  necessary. 

Decoction,  or  boiling,  is  a  process  to  be  applied  with  care  to  v^etable 
substances  in  contact  with  water.     Aldiough  boiling  water,  from  its 
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being  permested  by  steam,  and  from  its  beine  of  less  epecific  eravi^,  is 
more  penetrating  and  dissolves  mauy  priDcipTee  which  resist  the  action 
of  water  at  a  lower  temperature,  it  is,  nevertheless,  liable  to  disadvan- 
tages as  a  menstruum  for  the  preparatiou  of  solutions  from  plants  and 
parts  of  plants. 

The  boiling  points  of  liquids,  although  constant  under  precisely  the 
same  eircumstanoes,  vary  on  account  of  increased  or  diminished  atmos- 
pheric pressure,  the  greater  or  less  depth  of  the  liquid,  and  the  nature 
of  the  containing  vessel.  Fluids  boil  at  a  lower  temperature  and  more 
quietly  in  vessels  with  rough  surfaces  than  in  those  which  are  polished ; 
in  glass  vessels,  especially,  they  display  a  tendency  to  irregolaiity  of 
ebullition,  and  the  boiling  point  of  water,  which,  under  ordinary  circam- 
stances,  is  at  212°  F.,  rises  sometimes  as  high  as  221°  in  a  vessel  of 
smooth  glass. 

The  boiling  points  of  infusions  rise  in  proportion  to  the  amount  of 
contained  vegetable  matter,  and  there  appears  to  be  a  difference  between 
the  apparent  temperature  of  a  boiling  solution,  and  the  actual  heating 
or  ecorcliing  influence  to  which  it  is  subjected  by  contact  with  the  bot- 
tom and  sides  of  the  containing  vessel.  The  steam  generated  at  the 
point  of  contact  being  under  heavy  pressure  in  deep  vessels,  and  tem- 
perature rising  in  proportion  to  pressure,  it  may  be  supposed  at  the 
moment  of  its  formation  to  be  mueli  hotter  than  212°,  and  if  the  por- 
tion of  liquid  immediately  in  contact  with  the  heated  vessel  contains 
substances  in  solution  liable  to  be  burnt,  such  a  result  may  occur  during 
the  moment  consumed  in  convertiug  any  portion  into  steam.  In  this 
way  we  may  account  for  the  well  known  injurious  effect  of  boiling, 
upon  vegetable  infusions. 

Starch  is  a  proximate  principle,  present  in  a  large  number  of  vegeta- 
bles ;  being  inert  and  soluble  in  water  at  a  boiling  temperature,  it  adds 
to  the  viscidity  of  decoctions,  and  renders  them  disagreeable  to  tlie 
patient,  without  adding  to  their  medicinal  activity. 

The  extractive  matter  is  more  freely  soluble  in  hot  than  in  cold  water, 
but  the  boiling  temperature  applied  under  ordinary  circumstances  pi-O- 
duces  the  decomposition  of  this  and  other  vegetable  principles,  or  so 
modifies  them  as  to  impair  their  efficiency.  The  access  of  air  seems  to 
promote  this  result,  and  hence  boiling  in  a  covered  vessel  is  preferable, 
except  where  the  quantity  of  the  solution  is  te  be  reduced  by  the  proc- 
ess. In  this  case,  by  conducting  the  operation  in  a  still,  the  surface  of 
the  liquid  may  be  kept  covered  by  the  vapor,  almost  to  the  exclusion 
of  the  air. 

A  substance  called  apotkeme,  or  oxidised  extractive,  is  also  deposited 
by  vegetable  solutions  on  boiling  with  access  of  air;  this  may  caiTj' 
with  it  a  portion  of  the  active  principles,  and  should  not  be  rejected 
from  the  preparation, 

If  the  plant  under  treatment  contains  a  volatile  oil  or- other  volatile 
principle  which  it  is  desirable  to  retain  in  the  decoction,  long  boiling  is 
'  inadmissible,  especially  in  an  open  ves.sel. 

V^^table  decoctions,  if  strained  while  hot,  generally  deposit  a  portion 
of  insoluble  matter  on  cooling,  which  may  or  may  not  contain  active 
ingredients;  but  it  is  generally  advisable  to  retain  the  precipitate  and 
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diffuse  it  through  the  liquid,  stirriog  or  shaking  it  up  before  taking 
each  dose. 

Tlie  proximate  principle  called  vegetable  albumen,  which  is  soluble 
in  cold  water  and  alcohol,  is  coagulablc  at  a  boiling  temperature,  and 
hence  h  removed  from  decoctions  on  straining  them. 

The  existence  of  starch  and  tannic  acid  tt^tber,  in  a  vegetable  sub- 
stance, forbids  the  long-continuod  application  of  a  boiling  temperature, 
e^iiecially  during  expoNure  Co  the  air,  as  a  (annate  of  starch  is  formed 
which  is  insoluble,  and  comparatively  inert.  The  state  of  division  of 
the  drug  is  among  the  moat  important  points  to  l>e  observed  in  preparing 
decoctions ;  if  too  coarse,  it  is  liable  to  be  imperfectly  extracted,  while, 
by  being  too  finely  divided,  it  is  rendered  difficult  to  separate  on  the 
strainer.  In  preparing  decoctions  of  the  vegetable  astringents,  the  use 
of  an  iron  or  rusted  tin  vessel  is  to  be  avoided  on  account  of  the  inky 
tanuate  of  iron  being  formed. 

In  making  decoctions  the  ebullition  should  not  be  violent  or  long- 
continued,  as  simmering  answei-s  every  purpose  of  bard  boiling.  If  the 
drug  contains  an  essential  oil  or  other  volatile  principle,  the  vessel  should 
be  covered. 

Officinal  Decoctions. 
Decocta,  U.  S.  P. 


The  same  course  has  been  pursued  in  the  U.  S.  Pharmaeopeeia  with 
decoL-tions  as  with  infusions — only  two  having  been  retained. 

The  class  of  decoctions  are  pre&oed  in  the  tJ.  S,  Pharmacopaia  with 
the  following  general  direction :  An  ordinary  decoction,  the  strength  of 
which  b  not  directed  by  tlie  physician,  nor  specified  by  the  Pharmaco- 
pceia,  sliall  be  prepared  by  the  following  formula : — 

10  pfirts. 
.    100    '■ 

Put  the  substance  into  a  suitable  vessel,  provided  with  a  cover ;  pour 
ujion  it  100  parts  of  cold  water,  cover  it  well,  and  boil  for  15  minutes; 
then  let  it  cool  to  about  113°  F.,  strain  the  liquid,  and  pass  through 
the  strainer  enough  cold  water  to  make  the  product  weigh  100  parts. 

Chution. — The  strength  of  decoctions  of  energetic  or  powerful  sub- 
stances should  be  specially  prescrilied  by  the  physician. 


RESIAUKS  ON  THE  DECOCTIONS. 

The  dose  of  the  decoctions  is  the  same  as  of  the  infusions,  from  f5ij 
to  OJ,  or  may  be  generally  stated  at  1  pint  in  divided  portions. 

(jhimaphila  and  uva  urei  are  well  adapted  to  this  form  of  preparation, 
the  coriaceous  surface  of  the  leaves  having  a  tendency  to  resist  the  action 
of  water  at  a  lower  temperature.  The  decoction  of  senega  is  almost 
sujjcnwded  by  the  syrup,  which  is  a  far  more  agreeable  preparation, 
and  is  efficient  in  a  much  smaller  dose. 
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Decodum  Cetraria,  U,  S.  P.     (Decodion  of  Cdrari 


Cetraria,  five  pi\.rla 

Water,  a  auffiuient  quantity 

To  make  one  hundred  parts  . 


Cover  the  cetraria,  in  a  suitable  vessel,  with  40  parts  of  cold  water, 
express  after  half  an  hour,  and  throw  away  the  liquid.  Then  boil  Ihe 
cetraria  with  100  parts  of  water  for  half  an  hour,  strain,  an<l  add  enough 
cold  water,  through  the  otrainer,  to  make  the  product  weigh  100  parts. 


Decodam  SarsaparUitB  Chmpositum,  U.  S.  P.     (CSmpownd  Decodion  of 
SareapariUa.) 

Sareaparilla,  cut  and  bruised,  fen  parts    :       .        .        ,        .  10 

SussrIthb,  in  No.  20  powder,  two  parts 2 

Guaiacum  wood,  nwped,  two  parts 2 

Glycyrrliizn,  bruised,  two  parts 2 

Mezereum,  cut  and  bruised,  one  part 1 

Water,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Boil  the  sarsaparilla  and  ^aiacum  wood  for  half  an  hour  in  a  suit- 
able vessel  with  100  parts  of  water ;  then  add  the  sassafras,  glycyrrliiza, 
and  mezereum,  cover  the  vessel  well  and  macerate  for  2  hours;  finally 
strain,  and  add  enough  cold  water,  through  the  strainer,  to  make  the 
product  weigh  100  parts. 


Decodam  Hordei.     (Decodion,  oj  Barley.) 

Take  of  Barley 2  troyouncefl. 

Water A  sufficieut  quantity. 

Having  washed  away  the  extraneous  matters  which  adhere  to  the 
barley,  boil  it  with  half  a  pint  of  water  for  a  short  time,  and  throw 
away  the  resulting  liquid.  Then,  having  poured  on  it  4  pints  of  boil- 
ing water,  boil  down  to  2  pints,  and  strain. 

Decod^im  hordei,  oalleu  barley-wafer,  is  peculiar  in  its  mode  of 
preparation,  the  directions  requiring  that  the  decorticated  seeds,  called 
jjeorl  barley,  as  above,  should  be  washed  with  cold  water  to  separate 
extraneous  matters,  then  boiled  for  a  short  time  in  a  small  portitm  of 
waf«r,which  is  to  be  thrown  away:  upon  theseeds,  which,  by  this  process, 
are  completely  freed  from  any  unpleasant  taste,  and  are  mucli  sw<)ilen, 
the  remainder  of  the  water  is  poured  boiling  hot ;  it  is  now  to  be  lx>iled 
down  to  2  pinte  and  strained.  These  directions  are  peculiar  to  flie  U.  ti. 
Pkarmacofxrlo,  in  the  Ph.  Br.,  2  ounces  of  jiearl  barley,  after  being 
washed  in  cold  wafer,  are  boiled  for  20  minutes  in  IJ  pints  of  water. 
Various  adjuvants  may  be  used  to  improve  the  taste  of  this,  such  as 
raisins,  figs,  or  liquorice-root,  when  not  contraindicat^sl.  Ifs  ust!  is  as  a 
demulcent  and  nutritive  drink  in  inflammatory  and  febrile  diseases  affect- 
ing the  alimentary  canal  and  the  urinaty  oi^ran^. 
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CHAPTER    IV. 


SPIRITS  AND  TINCTVRES. 


SpiRims. 

ALCOHOLIC  Bolutions  of  essential  oila  are  ugoallr  called  spirits  or 
essences ;  they  are  sometimes  prepared  by  distilling  alcohol  from 
the  fresh  herb,  which  thus  gives  up  its  e«iential  oil,  and  on  condensation 
retains  it  in  solution.  In  the  edition  of  the  Pharmacopoda  for  1870 
this  method  of  making  tlie  spirits  lavand.  and  nutmegs  was  dropped. 
This  is  to  bo  regrett^l,  as  the  spirits  obtained  by  distillation,  as  has 
been  alreatly  observed,  are  much  more  free  from  resinous  and  tere- 
binthinate  ^vor  than  those  made  by  solution.  They  are  also  prepared 
by  dissolving  the  oil  directly  in  alcohol,  as  in  the  spiritus  mentlue 
piperitfe,  spiritus  mcntha)  yiridis,  called  essences  of  peppermint  and 
spearmint,  and  spiritus  camphone.  For  the  preparation  of  all  spirits 
by  solution,  fresh  volatile  oils  ought  to  be  selected  to  impart  the  flavor 
in  its  purity;  old  resiniiied  oils  should  be  rejected  for  this  purpose,  or, 
if  used,  should  be  purified  by  redistillation,  with  the  previous  addition 
of  a  little  water.  The  greater  portion  of  the  class  spiritus  are  merely 
solutions  of  the  essential  oil  in  alcohol. 

In  the  edition  of  the  Pharmacopceia  for  1860,  several  preparatJona 
were  added  to  tliis  series  which  were  formerly  clawed  among  the  diem- 
icals.  Spirilm  cdherie  composUun,  apiritua  aiherig  nilrom,  spiritus  am- 
monloe,  spiriius  ammonice  aromaticus,  and  spiritus  ehlaroformi,  are  of 
this  duscriptjon.  The  reader  is  referred  to  the  chemical  part  of  this 
work  for  a  description  of  these.  The  following  syllabus  displays  those 
which  do  not  belong  to  any  chemical  series. 

Syllabub  of  Spirits,  U.  S,  P. 


Cnm  position. 


Spiritus  Ectlieria 
Spiritus  lelhvria  com- 

RpiritiiaietherianilnMi 

Spirit  lift 


Ether,  30  parts,  alcobol,  TO  parts 
Ether,  HO  parts,  alcohol,  67  parta,  ethe- 
real oil,  3  partH 
Containinf;  5  pti  rent,  of  nitroul  ether 
10  per  «n(.  bv  weichi  of  ^aa 
Carbonate  and  wat» 


Ol.  anini,  10  parts,  alcohol,  90  paHs 
Ol.  aiirantii  cortitis,  6  parta,  alcohol, 

EI4paHt< 
Camphor,  10  parta,  aloohol,  70  parta, 

water,  '20  parte 
10  per  cent,  chlorororm 
Oil  of  cinnamon,  10  parts,  alcohol,  90 


Diaphoretic. 

Stimulant, 
Stimulant, 


AntiBpasraodic,   i 
ous,  nimulonL 
Carminative. 

Aromatic, 


'8  per  cent,  of  alcohol 
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Syixabus  of  Spmrrs,  U.  8.  P — {Continiu 


ProperUes. 


SpirituB  gwiltfaerin 

SpirituB  juniperi 


Spiritus  lavandulie 


Spiritos  limonis 
SpiiitOB  meiithn   pi- 


Spiritus  mjriBtics 


SpiritaB ' 


u  gallid 


Oil  of  gaultheris,  3  parts,  alcohol,  97 
>il   of  jiiniper,   3  parts,   alooliol,  97 

)il  of  juniper,  10  parts,  oil  of  caraway, 

1  part,  oil  of  fennel,  1  part,  alcohol, 
300U  parts,  water,  sufficient  to  make 
5000  parts 

Oil  of  lavender  floweis,  3  parte,  alco- 
hol, 97  parts 
Oil  of  lavender,  S  parts,  oil  of  roeemarr, 

2  parts,  cinDBmon  in  coarse  powder, 
IS  parte,  cloves,  4  parts,  nutmegs,  10 

Cs,  red  saundera  in  coarse  powder, 
rts,  alcohol,  6S0  parts,  water,  270 
parts,  diluted  sicohol,  sufiGdeot  to 
make  1000  parts 

Oil  of  lemon,  6  parts,  lemon  peel, 
freshly  grated,  4  parts,  alcohol,  to 
make  100  parts 

Oil  of  peppermint,  10  parts,  pepper- 
mint in  coarse  powder,  1  part,  alco- 
hol, sufficient  to  make  100  parts 

Oil  of  spearmin^  10  parts,  spearmint, 

1  part,  alcohol,  sufficient  to  make 
100  parts 

<M1  of  myrcia,  16  parts,  oil  of  orange 
peel,  1  part,  oil  of  pimento,  1  part, 
alcohol,  lOOU  parts,  water,  782  parts 
=  1800  parts 

Oil   of  nutmeg,  3  parts,   alcohol,  07 

Oil  of  bergwnot,  16  parts,  oil  of  lemon, 
8  parts,  oil  of  rosemary,  8  parts,  oil 
of  lavender  flowert),  4  parts,  oil  of 
oraHRC  flowers,  4  parts,  acetic  ether, 

2  parts,  water,  158  parts,  alcohol,  800 
parts  =  1000  parts 

Containing  46  to  55  per  cent  of  alcohol. 


Flavoring. 

Carminative,  diuretic. 
Carminative,  diuretic 


Flavoring, 
Carminative. 
Carminative. 
Stimulant. 

Carminative. 
Stimulant,  perfume. 

Stimulating. 


The  vsea  of  tiiis  class  are  familiar  to  most ;  tliey  are  chiefly  used  as 
flavoring  ingredients  of  %'arious  preparations,  and  this  use  is  also  con- 
nected in  some  cases  with  medical  proi)erties.  Chmp.  spirit  of  juniper 
is  a  close  approximate  to  Holland  gin,  and  may  take  the  place  of 
ackiedam  scJiwi-ppg  as  a  stimulating  diuretic.  The  otlier  spirits  are 
mostly  the  kind  of  stimulants  conveniently  designated  as  carminatives. 

The  simple  mirit  of  lavender  prepared  by  distillation  is  one  of  the 
most  pleasant  of  perfumes.  That  made  by  solution  from  the  recipe  to 
be  given  hereafter  is  dependent  on  the  freshness  and  fine  quality  of  the 
oil  for  its  value  as  a  perfume.  The  cultivated  or  garden  lavender  yields 
a  much  better  oil  than  the  common  wild  plant;  the  finest  quality  oil  of 
garden  lavender  comes  from  England,  and  commands  a  high  price.  The 
next  in  quality  is  of  French  origin,  distilled  by  A.  Chiris,  and  i&  some- 
what clieaper,  though  not  identitkl  in  flavor. 
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The  only  preparations  of  this  series  which  are  much  prescribed  are 
compound  spirit  of  lavender  and  spirit  of  camphor.  The  former  is  very 
oflea  directed  by  practitioners  as  a  flavoring  and  coloring  ingredient  in 
prescriptions.  The  choice  of  saunders  as  the  coloring  ^ent  is,  bow- 
ever,  unfortunate,  from  the  resinous  deposit,  which  is  apt  to  separate  by 
dilution  with  water  and  on  loag  standing.  Cochineal  is  a  much  brighter 
and  handsomer  coloring  ingredient,  and  the  compound  tincture  of  car- 
damom is,  on  that  account,  to  be  preferred  to  the  lavender  compound  as 
a  coloring  ingredient  in  solutions  and  mixtures.  Spirit  of  camphor  is 
made  by  solution  of  the  camphor  in  alcohol ;  it  is  ill  adapted  for  iutenial 
use,  owing  to  its  precipitatiug  on  being  added  to  water.  The  do6c,  when 
properly  suispended,  is  20  drops. 

Working  Formulas  from  U.  S.  P. 

Spiriius  Anisi,  U.  S,  P.     (Spint  ofAniee.) 

Oil  or  anise,  ten  parts 10 

Alcohol,  ninety  parte 90 

To  make  one  hundred  parts 100 

Mix  them. 

Spiriius  Auraniii,  U.  S.  P.     {Spirit  o/  Orange^ 

Oil  of  orange  peel,  six  parte 6 

Alcohol,  ninety-four  parts 94 

To  make  one  hundred  parts 100 

Mix  them. 

Spiriius  CamphorcBy  U.  S.  P.     {Spirit  of  Camphor.) 

Camphor,  ten  parta 10 

Alcohol,  seventy  parts 70 

Water,  twenty  paria 20 

To  make  one  hundred  parts 100 

Dissolve  the  camphor  in  the  alcohol,  add  the  water,  and  filter  through 
paper. 

Spiriius  Ctnnamomi,  U.  S.  P.     {Spirit  of  Cinnamon.) 

Oil  of  cinnamon,  ten  parts 10 

Alcohol,  ninety  parts 90 

To  make  one  hundred  parts 100 

Mix  them. 

Spiriius  Chioroformi,  U,  S.  P. 

Purified  chloroform,  ten  parts 10 

Alcohol,  ninety  parts 00 

To  make  one  hundred  parte 100 

D,qit,zeabvC00»^lc 
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Spiritus  GavUkerlfe,  U.  S,  P.     (Spirit  of  GajiHheria.) 

(Ml  of  gaiiUlierin,  three  parts S 

Alcohol,  ninety-aeven  parts .97 

To  make  one  hundred  parts 100 

Mix  them. 

Spiritus  Juniperi,  U.  S.  P.     {Spirit  of  Juniper.) 

Oil  of  juniper,  three  parts 3 

Alcohol,  ninety-seven  parts 97 

To  make  one  hundred  parta 100 

Mix  them, 

SpirituA  Juniperi  ComposUus,  U.  S.  P.     {Oamptmnd  SpirU  of  Juniper.) 

Oil  of  juniper,  ten  parts 10 

Oil  of  caraway,  one  part 1 

Oil  of  fennel,  one  part 1 

Alcohol,  three  thousand  parts 3000 

Water,  a  sufficient  quantity 

To  make  five  thousand  parta 5000 

Dissolve  the  oils  in  the  alcohol,  and  gradually  add  enough  water  to 
make  the  product  weigh  5000  parte. 

Spiritus  Ixtvanduke,  U.  S.  P.     {Spirit  of  Lavejider.) 

Oil  of  lavender  flowers,  three  parts 3 

Alcohol,  ninety-seven  pwls 97 

To  make  one  hundred  parts 100 

Mix  them. 

linctura  LavandulcB  Compo^ta,  U.  S.  P.  ■  {Compound  Tincture  of 

Lavender.) 

{Spiritus  LavandtUcB  Chmpositus,  Pharra.,  1870.) 

Oil  of  lavender,  eight  parts 8 

Oil  of  rosemary,  two  parts 2 

Cinnamon,  in  coarae  powder,  eighteen  parts       ....  18 

Cloves,  four  parts 4 

Nutmeft,  ten  parts 10 

Sed  Saunders,  in  coarse  powder,  eight  parts        ....  8 

Alcohol,  e'lx  hundred  and  eighty  parts r>K0 

Water,  two  hundred  ami  seventy  parts 270 

Diluted  alcohol,  a  suthcient  quantity 

To  make  one  thousand  parts 1000 

Dissolve  the  oils  in  the  al(x>hol  and  add  the  water.  CniKh  the  nut- 
meg in  a  mortar,  mix  it  with  the  cinnamon,  cloves,  and  re<l  paundcrs, 
and  reduce  the  mixture,  by  grinding,  to  a  coarmi  {So.  20)  ]w>wder. 
Moisten  the  mixture  with  a  suflicient  quantity  of  the  alcoholic  :^Iution 
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of  the  oils,  pack  it  firmly  in  s  cylindrical  percolator,  gradually  pour 
upon  it  the  remainder  of  the  alcoholic  solution,  and  afterward,  diluted 
alcohol,  until  1000  parts  of  tincture  are  obtained. 

Spiritua  Limonk,  U.  8.  P.     (Spii-it  of  Lemon.)    {Essence  of  Lemon.) 

Oil  of  lemon,  aix  parU G 

Lemon  peel,  fresnly  grated,  four  parte 4 

Alcohol,  a  BUlScient  quantity 

To  make  one  hundred  parte 100 

Dissolve  the  oil  of  lemou  in  90  parts  of  alcohol,  add  the  lemon  peel, 
and  macerate  for  24  houra;  then  filter  through  paper,  adding  through 
the  filter  euuugh  alcohol  to  make  the  spirit  weigh  100  parts. 

SplrUus  MenUuE  PiperiieB,  U.  S.  P.     (Spirit  of  Peppermint^     {Easen<x 
of  Peppermint.) 

Oil  of  peppermint,  ten  parte 10 

Peppermint,  in  coarse  powder,  one  part 1 

Akoliol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Dissolve  the  oil  of  peppermint  in  90  parts  of  alcohol,  add  the  pepper- 
mint, and  macerate  for  24  hours ;  then  filter  through  paper,  aduiug 
through  the  filter  enough  alcohol  to  make  Ac  spirit  weigh  100  parts. 

Spiritm  Menthm  Viridis,  U.  S.  P.     (Spirit  of  Spearmint.)     [Emmee  of 
Spearmint.) 

Oil  of  spearmint,  ten  parte 10 

Spearmint,  in  coarse  powder,  one  part 1 

Aicoliol,  a  sufficient  quantity 

To  make  one  hundred  parte 100 

Dissolve  the  oil  of  spearmint  in  90  parts  of  alcohol,  add  the  spair- 
miut,  and  macerate  for  24  houra;  then  filter  through  paper,  adding 
tlirough  the  filter  enough  alcohol  to  make  the  spirit  weigh  100  parts. 

Spiritua  Myroice,  U.  S.  P.     {Spirit  of  Mi/rcia.)    {Bay  Rum.) 

Oil  of  myrcia,  sixteen  parts 16 

Oil  of  orange  peel,  one  part 1 

Oil  of  pimento,  one  part 1 

Alcohol,  one  tbousand  parts 1000 

Water,  seven  hundred  and  eighty-two  parte        ....     7S2 

To  make  eighteen  hundred  paria 1800 

Mix  the  oils  with  the  alcohol,  and  gradually  add  the  water  to  the 
solution.  Set  the  mixture  aaide,  in  a  well-stopped  bottle,  for  8  days, 
then  filter  through  paper,  in  a  well-covered  fuiuiel. 
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SpirUua  Myrig/iece,  U.  S.  P.    {Spirit  (jf  Nutmeff.)    {Eaaence  of  Nutmeg.) 

Oil  of  nutmeg,  three  par(s 3 

Alcohol,  ninety-aeven  parts 97 

To  make  one  hundred  parts 100 

Mix  them. 

TlBCTDTlEe. 

The  consideration  of  the  process  of  percolation  has  prepared  the  stu- 
dent to  enter  upon  those  galenical  solutions  in  the  preparatiou  of  which 
it  is  employed.  Prominent  among  these,  as  the  most  nmnerouB  and 
most  varie<l,  ia  the  ciaim  of  tinctures  called  by  the  French  alcoolatures. 

The  study  of  these  and  otJier  galenical  solutions  is  less  attended  to  by 
students  than  their  importance  demands ;  in  some  respects,  a  knowledge 
of  pharmaceutical  preparations  is  more  important  than  a  familiarity  with 
the  drugs  themselves.  It  is  the  preparations  that  enter  into  the  pre- 
scriptions of  the  physician  almost  exclusively  ;  he  should  be  acquainted 
not  only  with  their  doses,  but  with  their  proper  therapeutical  and  phar- 
nmceutical  adaptations,  as  modified  by  the  menstrua  employed  in  their 

f)reparatioD,  by  their  degree  of  concentration,  Ihcir  miscibility  with  other 
iquida,  and  their  other  physical  peculiarities, 

With  a  view  to  conveying  this  knowledge,  as  far  as  practicable,  the 
present  chapter  is  devoted  to  the  consideration  of  the  tinctures  officinal 
in  the  U.  o'.  I'harmaGopixia,  and  those  unofficinal  tinctures  which  are 
commonly  used  in  this  country. 

Tinctures  invariably  contain  alcohol,  generally  more  or  less  diluted, 
38  the  vehicle  for  their  active  ingredients. 

Alcohol,  as  officinal  in  the  Pharmacopona,  is  a^  colorless,  limpid,  very 
volatile  liquid,  of  a  peculiar  jjenetrating  odor,  and  burning  taste,  having 
a  sp.  gr.  of  .820.  Its  chief  impurities,  as  found  in  commerce,  are  as 
follows :  Water,  which  increases  its  specific  gravi^'  in  the  ratio  of  its 
proportion  ;  fusel  oil,  a  constituent  of  whiskey,  which,  being  volatile, 
though  less  so  than  alcohol,  is  generally  imperfectly  separated  in  the  dis- 
tillation ;  this  may  be  detected,  by  it^  im^Kirting  the  peculiar  odor  of 
whiskey  to  the  alcohol,  and  particularly  by  the  odor  left  on  the  hand, 
afler  the  alathol  has  evaporated  from  it :  and  occasionally  coloring  matter, 
derived  from  the  casks  in  which  it  is  kept. 

For  a  description  of  the  mode  of  manufacture  and  chemical  characters 
of  alcohol  the  reader  is  referred  to  Part  IV.,  where  it  is  treated  of  as  a 
product  of  fermentation. 

Alcohol,  of  ,820  sp.  gr,,  contains  94  per  cent,  of  pure  or  absolute 
alcohol  by  volume ;  it  is  an  excellent  solvent  for  a  large  number  of 
vemtable  substances,  as  resins,  camphor,  benzoic  acid,  tannic  acid,  the 
balsams,  grape  sugar,  the  vegetable  alkalies,  castor-oil,  also  for  some 
inorganic  substances,  as  iodine,  chloride  of  iron,  carbonate  and  muriate 
of  ammonia,  caustic  potassa  and  soda,  nearly  all  deliquescent,  and  a  few 
other  salts.  It  mixes  freely  in  all  proportions  with  water,  ether,  acetic 
acid,  and  most  of  the  essential  oib,  and  reacts  with  several  acids,  forming 
ethers. 
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Besides  its  extensive  solvent  powers,  qualifying  it  for  so  many  mes  in 
pharmacy,  it  is  a  most  convenient  antiseptic,  effectually  preventing  fer- 
mentation in  oi^nic  solutions  to  which  it  is  added. 

By  the  low  temperature  at  which  it  evaporates,  it  is  well  suited  to  the 
propamCion  of  concentrated  medicines  requiriug  evaporation. 

In  connection  with  these  valuable  physical  pn)])crties,  it  has  important 
therapeutical  relations.  Alcohol  is  a  powerful  arterial  stimulant ;  even 
in  small  quantities  it  produces  fullue^  of  pulse,  and  a  general  excitant 
influence  on  the  system ;  and  hence  the  tinctures,  especially  those  given 
in  large  doses,  should  not  be  used  in  the  treatment  of  inflammatory  di*- 
ea.ses,  and  should  be  employed  with  prudence  in  all  chronic  ca«es,  lest 
the  continual  stimulus  derived  from  tlie  alcohol  they  contain  should  lead 
to  the  habitual  use  of  intoxicjiting  drinks. 

The  use  of  strong  alcohol  in  the  prciiaration  of  tinctures  is  confined 
to  a  comparatively  small  number,  chiefly  such  as  contain  a  considerable 
proportion  of  essential  oil,  of  resin,  or  of  rcsinoid  principles.  These 
constitute  the  first  class  in  the  syllabi  which  follow. 

DihtUd  Alcohol — Alcohol  IHlidum,  U.  S.  F. — This  is  more  extensively 
employed  than  the  foregoing  as  a  menstruum  for  tinctures ;  it  consists 
of  equal  pails  by  weight  of  alcohol  and  water;  its  sp.gr.  is  .928.  Con- 
taining water,  the  great  natural  solvent,  in  so  lai^  a  pro|>ortion,  this 
liquid  is  ca]Mible  of  extracting  from  plants,  gum,  extractive  matter, 
v^table  albumen,  and  most  coloring  mattei-s  which  are  soluble  in  that 
menstruum,  and,  to  a  certain  extent,  resinous  matters,  essential  oils,  and 
vegetable  atkahes,  soluble  in  alcohol;  also  sugar  and  tannic  acid,  soluble 
in  both. 

It  has  been  supposed  that  the  affinity  for  each  other  of  the  two  ingre- 
dients in  this  liquid  interfei-es  somewhat  with  the  solvent  powers  of  each  ; 
80  that  sulwtances  wholly  iu.soluble  in  water  w(»uM  not  be  so  thoroughly 
extracteil  by  a  given  quantity  of  diluted  alctihol,  as  by  half  the  quantity 
of  strong  alcohol ;  and  so  in  the  case  of  sulistanees  insoluble  In  alcohol, 
they  would  not  be  so  thoroughly  extracted  by  the  mixture  as  by  water 
alone  ;  but,  according  to  the  experiments  of  M.  Jaccjues  Personne,  pub- 
lished in  the  Amer.  jonr.  ofPhnrm.,  vol.  xviii.,  pp.  21, 10.1,  the  reverse 
of  this  is  the  fact,  and  a  mi.vtnre  of  alcohol  an<l  water  is  stated  to  lie  a 
Iwtter  solvent  of  tJie  resinous  and  extractive  principles  of  plants,  than 
the  same  quantity  of  these  two  liquids  separately  employed. 

Whatever  may  be  the  truth  in  theon',  diluted  alcohol  is  found  in 
practice  to  answer  a  good  purpose ;  furnishing  tinctures  which  are 
reasonably  permanent,  at  the  same  time  that  they  are  less  stimulating 
than  those  made  with  strong  alcohol,  and  arc  generally  miscible  with 
aqueous  solutions  without  any  portion  of  their  active  principles  pre- 
cipitating. 

Several  observers  have,  however,  directed  attention  to  the  deposit's 
universally  oocnrring  in  tinctures  after  long  standing,  and  the  conclu- 
sion has  i)oen  reache<i,  by  experiment,  that  these  generally  contain  ap- 
preciable quantities  of  the  active  ingredients  of  the  prepamtions. 

There  are,  no  doubt,  advantages  gained  by  varying  the  projwrtlons 
of  water  and  alcohol  to  suit  particular  drugs. 

There  are  several  preparations  officinal  in  the  Pharmacopaia  which 
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are  exceptions  in  the  proportion  of  alcohol  contained  in  tliem.  The 
iuf'usiiin  of  digitalis,  and  compound  liifudiou  of  gentian,  am  befure  stated, 
are  renderwl  permanent  bv  small  (Quantities  of  alcohol  added  to  tliem,  or 
by  Iwing  made  with  very  weak  diluted  alcohol. 

The  uuniei-ous  fluid  extracts  are  made  with  varied  pniportions  of 
alcohol,  glyivrin,  and  water  in  extracting  the  drugs,  and  also  with  a 
suitable  proportion  of  alcohol  and  glycerin  added  for  its  antiseptic  prop- 
erties. 

In  the  last  edition  of  the  United  Stai/?s  Pharmacopada,  a  change 
which  was  commence*!  in  the  preceding  edition  has  been  more  fully 
carried  out,  much  to  the  gratification  of  many  phormacitrts  who  felt  the 
controlling  authority  of  the  Pluxifimcopceia,  and  yet  were  well  assured 
that  menstrua  of  ditferent  alcoholic  strengtlis  were  required  to  properly 
extract  the  active  principles  of  the  various  drugs  directed  in  tlie 
formulas. 

The  Officinal  Tisctures,  Classified  for  Study.    (See  Formw- 
las  and  CommetUs.) 

IXndurfE,  U.  S.  P.,  1860. 

Groi'p  I. — Nar 


Offltftml  N'ame. 


Tinetiim  belladonnte 


Tinotiira  oiiii 
Tineliinihvi)»cyBii 
TiDCluni  iligiialis 


Med,  PropertJeB. 


Emetic,  diuretic,  etc. 
Diuretic,  etc. 

Emetic,  narcotic 
Alcolini  2  parts,  warer 


20  to  30  drops ,  From  the  leaves. 

20  to  30  drops    Made  from  ilie  seeds. 

30  to  60  drop*   Misnamed  tinct,cicutK, 

30  to  GO  drops .  From  llie  leaves. 

10  to  :iO  drop*  I  From   Engliali    leaves 


of  St 


ond  V 


10  (o  30  drops   Pee-lMum..      . 
SOdrnptttof^j    From   llie  Feeds.    See 

I  Vina  and  Artla. 
f  ,^sfl  to  f;^  I  Emetic  dose,  f^ee. 
f^ss  to  rji        I  Emetic  doHe,  f^ss. 


The  first  f/roiif)  of  tinctures  are  all  made,  with  two  exceptions,  in  the 
proiKirtion  of  15  parts  of  the  drug  to  100  of  tincture;  they  are  easy  <if 
preiKiration  by  [lercolation,  the  herlts  usually  yielding  their  active  prin- 
cijtles  and  coloring  matter  before  the  whole  amount  of  nicnstruuiu  lias 
passed.  Stramonium  and  colchicum  tinctures  are  made  of  tlfcc  powdered 
Bccil-t :  the  former  is  remarkable  for  having  a  [>e<'uiiar  green  or  fuiorcsccnt 
apixfflpance  when  seen  by  reflw-ted  light,  tliough  verj-  clear  and  of  a 
decided  brown  color  by  transmitted  light. 

The  majority  of  them  are  nareotiwi,  and  are  given  in  the  dose  of  from 
20  to  60  drops.  Considered  therapeutically  the  five  first  named  in  the 
table  form  a  vert'  natural  group;  the  remaining  four  liave  fewer  points 
of  resemblance,  and  several  cannot  be  classed  with  narcotics  without 
doing  some  violence  to  their  true  position.  Tlie  tincture  of  digitalis  Is 
*  9ee  Group  2,  and  GateDical  FrepanitioDi  o(  Opiara. 
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not  only  peculiar  in  ite  therapeatical  action,  but  forme  an  exception  in 
the  dose,  which  should  not  exceed  10  to  20  drops. 


Gboup  2. — Narcotics,  Bedatives,  etc.    With  BtningalcohoL     Doees,  5  to  10  drops. 


Offlolnal  Name. 


Medical   properties. 


Tini'tiim  aconiti  radicis  40  parte  to  100  tioct. 

Tinctura  nucis  Tomicu  2  parte  ezt.  to  100  tii 

Tinctura  venitri  viridis  50  parts  to  100  tinct. 

Tinctura  cannabis  10  parts  to  100  tinct. 


Nervous  sedative.      ; 
KervouB  sliiniilant,  ' 
Arterial  sedative. 
Cerebral  stimulant.  ' 


Tlndures  of  Ike  second  group  are  among  the  most  powerfal  liquid 
preparations  in  u.se.  They  require  the  utmost  care  in  percolating  the 
several  drugs,  that  the  process  shall  proceed  so  slowly  and  so  com- 
pletely as  to  extract  tlie  active  principles  from  the  large  amounts  pre- 
scriljed. 

These  tinctures  should  be  generally  diluted  in  prescription,  rather 
than  prescribed  singly,  except  where  the  patient  or  nurse  ha.s  experience 
and  care  in  dropping.  It  is  needles  to  remind  the  reader  that  these 
tinctures  are  powerful  poieona,  though  the  tincture  of  veratrum  viride 
is  perhaps  not  unfrequently  taken  in  doses  much  lai^^  than  that  indi- 
cated above. 


Officinal  Same. 

Proportlona 

Do«e. 

Med.  PropertleB.  etc.  1 

Tioclura  valeriann 

20  pie.  lo  100 

f^ij 

Tonic,  antispaam. 

Tinctura  serpenlarin 

10  pla.  to  100 

i« 

SlimuUnt,  tonic. 

Tinctura  cubete 

10  pl8,  to  100 

Slimulanl  diuretic. 

5  ptB.  lo  100 

ir 

Tinctura  capsici 

0  pts.  lo  100 

do.tobediluied.! 

Tinctura  cl nnamomi 

10  pis.  to  100 

Ammat.  adjuvant. 

Tinctura  cardamom! 

15  pts.  lo  100 

cardamom  20  pts. 

caraway  10  pw. 

to  1000 

1388 

Aromat.  adjuvant. 

comp. 

cochineal  5  pta, 
glycerin  60  pla. 

1 

Tinctura  amiciE  fl  crura 

20  pta.  lo  100  {^'^7]";}  3  pta.   J 
10  pta.  lo  100 

Geed  cnemallv. 

Tinctura  amioe  radicis 

Used  extemallv. 

The  third  group  has  less  points  of  resemblance  among  its  members 
than  either  of  the  others.  Tinctures  ofvaiermn  and  aerpentaria  may 
be  substituted  by  the  corresponding  fluid  extracts.  Tln^ure  of  cvhem 
is  rarely  used,  the  oleoresin  I)eing  adapted  to  the  form  of  lozenge  and 
of  mixture.  Tindure  of  cnntharides,  which  is  much  prescribed  as  an 
addition  t©  preparations  for  the  hair,  to  the  growth  of  which  it  is  an 
admirable  stimulant,  is  now  made  with  strong  alcohol,     l^ndare  of 
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arnica  and  arnica  root,  "which  latter  is  a  new  officinal,  is  oflen  made  with 
strong  alcohol,  which  has  the  advantage,  in  view  of  its  use  externally, 
of  less  color,  and  more  powerful  stimulating  properties.  The  use  of 
diluted  alcohol  in  thePAormflcop<m8hoald,of  course,  be  complied  with, 
out  of  respect  to  the  natioual  standard,  and  for  the  sake  of  uniformity. 
Three  tinctures  of  this  group  are  all  used  for  the  same  purposes,  as 
adjuvants  to  other  medicines,  m  extemporaneous  solutions  and  mixtures. 
The  compound  tincture  of  cardamom  is  a  very  elegant  one  for  this  pur- 
pose. In  the  late  edition  of  the  Pharmacopceia  this  has  been  improved 
by  the  substitution,  for  raisins  or  honey,  which  were  formerly  introduced 
as  a  sweetening  ingredient,  of  glycerin,  which,  besides  being  adde<l  with 
more  facility,  does  not  interfere  with  the  permanence  of  the  rich  color, 
which  is  oue  of  the  great  recommendations  of  this  adjuvant 


Gbocp  4.— These  we  made  with  aloibol  of  difFerent  stTengths,    They  are  generally 
quiteincompBiible  wilh  saltBof  iron,  fonnii^  inkj  BolutitHiB.    Theyai"    <■     '  ' 
or  tamo,  or  ctoth.    Dcuee,  from  f^  lo  Igy. 


Offlcloal  Name. 

Dow. 

Uedical  Properties. 

Unctuni  galln 

20  parts  to  100    . 

m 

Astringent. 

Tinclura  oaechn    . 

]2pamtol00     . 

i 

ARlrin)!ent. 

Tindura  kino 

lOpsrtBtolOO    . 

fsi 

Astringent. 

Tinctura  kramerin 

20  pulB  to  100    . 

Astringent. 

Tinctura  dnchome . 

20  parts  to  100    . 

Tonie. 

Tinctura  cinchoiue  conip. 

10  parts  to  100    . 

Tonic,  aromatic  (Huxham's). 

Unctura  calumbie  . 

10  parts  to  100    . 

^ 

Tonic 

Tinrtura  fcentiaiue  comp. 

8  parts  to  100    . 

(5 

Tonic,  aromUic 

Tinctura  humuli     . 

10  parts  to  100    . 

fS 

Tonic 

20  parts  to  100    . 

li' 

Tonic,  sedative. 

In  this  group  the  tonic  and  astringent  preparations  are  appropriately 
associated,  though  differing  among  ttiemselves.  The  tinctures  of  quaxnia 
and  columbo  are  sui  geiierus  in  containing  no  astringent  principle.  The 
dose  of  these  will  be  observed  to  be  lai^r  than  of  the  previous  groups, 
ranging  from  2  fluidrachms  to  J  a  fluidouuce. 

Tinctitrcg  of  kino  and  catediu  are  very  popular  astringents,  but  liable 
to  gelatinize  by  age,  particularly  the  first  named,  on  which  account  the 
Fharmacopaia  of  1870  directed  that  only  half  a  pint  should  !>e  made 
at  once.  In  the  late  edition,  the  proportions  of  alcohol  and  water  are 
varied  to  meet  this  difficulty,  doubtless  as  the  result  of  experiments. 

Of  this  group,  I Iiixham  8  iincture  of  cinchona  holds  pi-eeminence  as 
a  popular  tonic,  though  it  and  the  simple  tincture  of  (yellow)  cinchona, 
a  most  unsightly  preparation,  are  both  being  superseded  in  many  circles 
by  the  more  el(^:;ant  "  elixirs  of  bark,"  recently  introduced.  It  ulioulil 
also  be  notice<l  that  both  the  simple  and  compound  tinctures  are  now 
made  with  alcohol  in  greater  proportions  than  in  ordinary  tinctures, 
and  that  both  the  saffron  and  red  saunders  have  been  omitted  from  the 
compound  tincture;  the  change  in  menstruum  is  in  accord  with  the 
opinion  of  pharmacists  of  great  experience  and  good  judgment. 
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Oroup  5. — With  diluted  alcohol :  cathartics  and  stomAchics.    Doses,  f^j  to  f^SB. 


Ofllclnsl  Nune. 

TincluralieUebori 
Tinttmn  jtjJojxx. 
Tinctum  rhei    . 


FroportlooK. 

ggioCtt 

z:;:  ...  rw  J  alcohol,  2  iiartij,  ) 
Siy  "■  Ql  i  water,  1  part.  j 
f  Rhubarb,  12  parts  to  lOU  \ 

Cardamoi],  2  parts  to  lUU  J 

Rliubarb  gSB         ^ 

Senna  .^ 

Corianiier  38s 

Fennel  ,^iiii 

Lii]uori«^r.  j 


V.JX.  liquorice,  10  pts.  / 


lalco.  f 


DoK.I    Uedlcal  Fropettlei.  elc. 

1^  '  Eininenago(cue,cathBi 
A.-    Cathartic  used  in  con 
^       binaiion. 
f^  Tom<^  cathartic 


Tinctures  of  hellebore  and  of  jalap  are  rarely  prescribed,  esiJoeiaUy  Ihe 
latter,  which  is  not  raiscible  with  aqueous  liquids  without  precipitatioo. 
They  have  both  beea  omitted  in  the  late  revision. 

Two  compound  tinctures  of  rhubarb,  which  were  officinal  in  the  older 
Pliarmacopceias,  have  been  omitted  from  the  late  edition,  as  also  the  tinct- 
ure of  senna  and  jalap ;  they  were  little  prescribed. 

The  tincture  of  rhubarb  and  itenna  is  directed  to  be  made  by  macera- 
tion, but,  with  the  exception  of  the  raisins,  which  should  be  separately 
macerated  in  the  tincture,  the  ingredients,  if  pro]>erly.  powdcretl  and 
mixed,  are  well  adapted  to  displacement.  Tliia  has  also  been  omitted  in 
the  late  revision. 

,  Tindure,  of  aloes  is  so  veir  disgusting  that  few  physicians,  with  due 
regard  for  tlieir  patients,  will  inflict  it  upon  them,  especially  as  vinnm 
aloes  is  so  superior  to  it.  Several  infusions  containing  aloes  are  given 
under  the  head  of  Unofficinal  Infusions. 

The  doses  named  in  the  tables  may  be  considered  as  average  adult 
doses ;  it  is  impossible  to  state  their  variations  in  a  syllabus. 

Gboitp  6. — BeBinoua  tinctures,  made  with  strong  alcohol,  itKonipatihle  with  aqueous 
liquids.     Doses,  f^aa  to  f^ij. 


Medical  I>mperll«s. 


Tinctura  myrrhie  . 
Ti  net  lira    aloes    et 

Tnyrrhn 
Tinctura  Kuataci  . 
Tincliiraasafii^iida. 
Tioflura  eatlorri  . 
Tindura  liipviina  . 
Tinctura  lohitana  . 
Tinctura  benzoini  . 


20  pans  to  100      . 


20  parts  I 

^j  to  Oj        .        . 

10  parts  to  100      . 

20[>artBto  KiO     . 

I  f  lienzoin,  1 2  pnrts  ] 

Tincliira    benzoini  I  }  Slnrax,  H  parts      I 

comp.  ,        .  i  I  IInlB.t(>lu,4  purls  I 

I  Aloes,  2  pans      J 

Tinctura  Eingiberis    -Oparts  to  100 


f3J    I  Astrincent,  emmcnagoftue. 
f_.      f  Laxative,  eminenairot.nie. 
''^    ,1      (liHiir  pniprieiatis.) 
f^ij  I  Alieraiire,  diaphoretic 
fXi    I  Antispasmodic. 
(^ea  '  Antispnsniodic. 
1^    I  Tunic,  narcoUc. 
t^HS    Stimulant,  expectorant. 
l^as    ti^timulaai,  eipectoraut. 


fSli 


lulant,  t 
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Tinctures  of  this  group'are  all  incompatible  with  aqueous  liquids,  which, 
by  rendering  the  resinous  ingredient  insoluble,  precipitate  it.  Notwith- 
standing this  apparent  disadvantage,  they  may  be  added  to  aqueous  mix- 
tures, ^vnere  sugar  or  gum  are  added  as  excipienfa  Some  of  the  resinous 
tinctures  are  much  given  on  sugar,  which  is  allowed  to  dissolve  slowly 
in  the  mouth  ;  they  may  also  be  given  in  milk. 

The  tincture  of  ginger  is  extensively  kuowu  as  essence  of  ginger,  and 
is  one  of  the  most  popular  of  carminatives,  ^ 

Tincture  of  myrrh  is  almost  exclusively  iL^fed  in  the  composition  of 
gai^les  and  mouth-washes,  its  stimulant  and  astringent  properties  fitting 
it  to  these  uses.  Tincture  of  guaiac  is  remarkable  for  the  green  color 
of  the  precipitate  produced  on  its  addition  to  milk,  which  is  the  usual 
vehicle  in  which  it  is  administei-ed.  The  patient  is  apt  td  be  alarmed 
at  this  appearance  unless  previously  informed  of  it. 

The  solutions  of  camphor  and  essential  oils  in  alcohol  are  placed,  by 
the  last  revision  of  the  Pharmacopeia,  under  the  general  head  Sj^irUus. 


GRotrp  7. — Amraoniated  or  Volatile  Tinctures,  made  with  aromatic  Bpiiit  of  ammonia. 

DoBe,  (5j. 

AromaUc  spirit  of  ammonia,  itself  an  admirable  stimulant  and  antacid, 
and  extensively  used  as  a  remedy  for  sick  headache,  is  used  as  a  men- 
sti-uura  in  this  class  of  tinctures ;  it  has  the  advantage,  for  the  quantity 
of  carbonate  of  ammonia  it  contains,  of  increasing  the  solubility  of 
resinous  bodies,  and  also  adding  to  their  stimulating  eifects  and  com- 
parative medicinal  efficiency  in  certain  cases.  In  preparing  both  of 
tliese  tinctures,  the  pharmacist  should  be  careful  to  tiltcr  with  closely 
covered  funnels. 

VolaiiU  tincture  of  guaiac  is  prescribed  in  gouty  affections  with  an 
acid  diathesis. 

Volatile  tvicture  of  valerian  has  been  almost  superseded,  of  late,  by 
Pierlot's  solution  and  elixir  of  valerianate  of  ammonia ;  yet  the  diffusible 
character  of  the  ammoniacal  spirit  is  well  adapted  to  add  efficiencj-  to 
this  noted  antispasmodic  root,  and  when  the  tincture  is  carefully  prepared 
with  fresh  materials,  it  is  a  most  valuable  remedy ;  the  percolator  should 
be  covered  to  prevent  loss  of  the  volatile  ingredient. 

The  following  syllabus  will  enable  the  student  to  fix  the  various 
tinctures,  iu  their  relation  to  the  menstrua,  most  readily  in  his  mind. 
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Syllabus  of  Tinctures  (U.  S.  P.,  1880),  showing  the  Fineness 
OF  Powder,  Strength  of  Menstruum,  and  Pbopobtion  op 
Drug  and  Tincture. 


Name  of  Tlnctuie. 

Powder. 

Btrength  of 

Aeoiiiti 

No.  60. 

Alcohol,  4  parts  tar- 
t»ricacid. 

Alcohol. 

400  in  1000  of  tincture. 

Aloef  et  myrrh*  . 

No.  50. 

AloeB  purifiol,  myrrh,  ta/^b 

lOpartfltolOOoflinrture. 

AMifetids    . 

Bmised. 

20  parU  to  100  of  tincture. 

Aur»ntii  dulciB     . 

Cut. 

20  pwlB  to  100  of  tioctiire. 

Beiizoini 

No.  40. 

20  parlH  to  100  of  Uncture. 

" 

Bryonia         .        .        . 

No.  40. 

10  parlB  to  100  of  tincture. 

CBDnabis  indicK   .        . 

No.  40. 

20  parlB  to  100  of  tincture. 

Uintharidia  . 

No.  60. 

5  parlji  to  100  of  tiadure. 

CimidfugFB  . 

No.  60. 

20  parta  to  100  of  dncWfe. 

Ilerbarum  recentium    . 

Bruised. 

60  partB  to'  100  of  tin«ure. 

Ferri  oceiatk 

50  parts  solution,    llUOof 
30  parlH  alcohol,      \  tint*- 

20pw.acelicether,}     urt 

Ferri  chloridi       . 

3o  parts  solution,  )    100  pta. 

65  purls  alcohol,  j"  tincture. 

Gebemii 

No.  60. 

ISpanatolOOof  tioeture. 

Uuaiaci 

No.  20. 

20  parU  to  100  of  tincture. 

lodi    .     .     .     . 

8  partB  to  100  of  tincture. 

Myrrh*         ,       .        . 

No.  40. 

20  parts  to  100  of  tincture. 

No.  40. 

10  parts  to  100  of  tincture. 

Pyrelliri        .        .        . 

No.  40. 

20  pans  to  100  of  tincture. 

SapunU  viridia     . 

2pta.oil lavender,  (tincture. 

Sumbul        .       .       . 

No.  SO. 

10  patlB  to  100  of  tincture. 

Ti>lunina 

10  parts  to  100  of  tincture. 

60  parla  lo  100  of  tindure. 

Veralri  viridis      .        . 

No.'eo. 

« 

Zin^bera     .        .        . 

Na40. 

20  parut  to  100  of  tincture. 

Alyes    .... 

Ko.  60. 

DUuted  aloohoL 

10  pt&  aloes  pur.,  1    to  100 
IOplB.ei.gljcyr-  t     parla 

Amicte  Somm      . 

No.  20. 

20  i>aru  to  100  oC  tinctiiie. 

So.  40. 

10  parU  to  100  of  tincture. 

Aunuitii  amari     . 

No.  30. 

20  parta  to  100  of  tincture. 

Xo.  60. 

15  ^rts  to  100  of  tincture. 

Calendula     . 

So.  20. 

20  parts  to  100  of  tincture. 

Cardamoini  .        .         . 

No.  30. 

15  partfi  to  too  of  tincture. 

No.  40. 

20pta.cBrdamon, 
20  pls.cinoamon, 
JO  pt«- caraway, 
5  ptH.  cochimnl, 
60  pte.  glycerin, 

to  100 
parts 

Ko.  40. 

" 

12  pta. catechu,    ItolOOpts. 
8  piB,  dnnamon,  |   tincture. 

Chirats         .        .        . 

No.  40. 

10  pans  to  100  of  tincture. 

Ooidiici      .      .      . 

No.  30. 

15  parts  to  100  of  tincture. 

Conn     .... 

No.  30. 

160  pts.  cnnium,  )  iniinrj.t 
4  pti.  acid  hydi.  l'.^P!f- 
chloric,  dilute,  ) 

10  parts  to  too  of  tincture,   r 
10  porta  to  100  of  tincture. 

Cubeh«'        ■        '.        '. 

No."30. 

"           " 
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Syllabub  op  Tinctubes,  etc. — {Qmiimifd). 


Nune  of  TlDclDTe. 

Powder. 

HlrMiRth  of 
Menwruuro. 

DUiUlU       .        .         . 
UfJle   .... 

No.  60. 

Diluted  alO'hol. 

15  parts  to  100  of  tincture. 

No.  40, 

20  parts  galls,       llOOpts. 
10  parts  glycerin,!  tincture. 

GenlUtue  composite    . 

No.  40. 

5pChirrr«e,U™P- 

2  pta.  cardamon,  J  *^"cture. 

Humuli 

No.  20. 

20  parts  to  100  of  tincture. 

HydnurtiB      .        .        . 

No.  60. 

20  parts  to  100  of  tincture. 

Hvoecysmi   . 

No.  60. 

15  parts  to  100  of  tincture. 

Ipecacuanhft  et  opii      . 

ISjS'Srai.l^p-: 



extract, .       .  }  i"*^""- 

Erameriie    . 

No.  40. 

20  pans  to  100  of  tincture. 

Lobelia        .       .       . 

No.  40. 

" 

20  parts  to  100  of  tincture. 

Matico  .... 

No.  40. 

"            « 

10  parts  to  100  of  tincture. 

Muechi 

10  parts  to  100  of  tincture. 
10  parts  to  100  of  tincture. 

Opu      .        .        .        . 

NaSO. 

i, 

No.  50. 

4  partx  opium, 
4  p.  benzoic  acid, 
4  parts  oil  anise, 
4  parts  camphor, 
40  pts.  glycerin. 

1000  pts. 

Quanue        .       .       . 

No.  40. 

lOpartstolOOof  tinctut*. 

Ehei     .       .       .       . 

No.  40. 

12  pts.  rhubarb,    \   100  pts. 
2  pig,  cardamon,   /tincture. 
20  parts  rhubarb,! 

Rhei  aromatica    . 

No.  40. 

•'            " 

4  pis.  cinnamon,    1    100  pts. 

4  parts  cloves,          tincture. 

Bhei  dulcis  .       .       . 

No.  40. 

8  pts.  rhubarb 
4ptB,glycjTrhiza,      100  pis. 
4  partu  anise,         f  tincture. 

Sdllie  .... 

No.  30. 

1.^  parts  to  100  of  tincture. 

Serpentsris  . 

No.  40. 

10  parts  to  100  of  tincture. 

Slranionu      . 

No.  40. 

10  parts  seed  to  100  of  tinet. 

CalumbEe       . 

No.  20. 

Alcohol     3    parts, 

water  2. 
Alcohol     3    parts, 

10  parts  to  100  of  tincture. 

Pinnannfurti    ,           . 

No.  40. 

10  partB  to  100  of  tincture. 

water  2. 

Ignatue 

No.  60. 

Alcohol    8    parts, 

10  parts  to  100  of  tincture. 

Nucb  yomioe       .       . 

No.  60. 

Alcohol     8    parts, 

30  parts  to  100  of  tincture. 

No.  60, 

Alcohol    2    parts. 

15  parts  to  100  of  tincture. 

Valeriana     .        .        . 

No.  60. 

Alcohol    2    parts. 

20  parts  to  100  of  tincture. 

Vamll»        .       .        . 

Cut  and 

Alcohol     2    parts. 

10  parts           f  to  100  pis. 

Cinehona     .       .       . 

bruised. 
No.  60. 

Alcohol  6£,  glycer- 
in 10,  water  25. 

20  parts  sugar  j  tincture. 
20  i«tfl  (olOO  of  tincture. 

No,  60. 

Alcohol  80,  glycer- 

10 pts,  cinchona,  1 

in  10,  water  10. 

8  parts  cort.  au-  I   100  pts. 
rantii,                   tincture. 

Eino    .... 

Aloohol  60,  glyceis 
in  15,  water  15. 

2ptB,serpentaria,  J 

10  parte  to  100  of  tincture. 
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Syllabus  of  Tinctures,  etc. — {Omtimud). 


Nome  of  TiDcture. 

""f- 

Strtnglh  o( 

Proportion  of  Drag. 

Cap»id 

No.  30, 

19  alcohol,  1  water. 

5  parts  to  100  of  tincture. 

LavandulsB  compoBiUe  . 

fSBO   parts  alcohol, 
27(J  parts  water. 

8  pt8.«il  lavender, 
2p.  oilrosemarj', 
18  pis.  cinnamon, 
4  parts  cloves, 
10  pla.  nutmegs. 

1000  pts. 

Opii  deodortla 

20  alcohol,  80  water. 

10  parts  to  100  of  tincture. 

20  parts  to  lUO  of  tincture. 

Ko.  GO. 

aromatic. 

20  parte  to  100-of  tincture. 

WoRKiNa  Formulas  for  Prepariso  the  TracruRES. 

From  the  U.  S.  Pkarmacopceia. 

linctura  Aoomfi,  U.  S.  P.     {l^ndure  of  Aconite.) 

Aconit«,  in  No.  60  powder,  four  hundred  parte        .  .        400 

Tartaric  acid,  four  parte 4 

Alcohol,  a  Bufficient  quantity 


To  make  one  thouaand  parte 


Moisten  the  powder  with  200  parts  of  alcohol,  in  which  the  tartaric 
acid  has  pi^viously  been  dissolved,  and  macerate  for  24  hours ;  then  pack 
it  firmly  in  a  cylindrical  glass  percolator,  and  gradually  pour  alcohol 
upon  it,  until  1000  parts  of  tincture  are  obtained. 

Tineiura  A/oes,  U.  S.  P.     (TVjidwre  of  Aloea.) 

Purified  aloes,  in  moderately  fine  powder,  ten  parte        .        .  10 

Extmct  of  glycyrrliizji,  in  moderately  fine  powder,  ten  parte  10 

Diluted  ftleuhol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  the  powders  with  80  parts  of  diluted  alcohol,  and  macerate  the 
mi.tture  for  7  days,  in  a  closed  vessel ;  then  filter  through  paper,  add- 
ing;, through  the  filter,  enough  diluted  alcohol  to  make  tne  tincture 
weigh  100  parts. 


Tineiura  Aloes  et  Mi/rrhce,  U.  8.  P. 


{Tincture  of  Aloes  and  Mi/rrh.) 
parte        .  10 


Purified  aloes,  in  moderately  fine  powder,  te 
Myrrh,  in  moderately  fine  powder,  ten  parte 
Alcohol,  a  suflScient  quantity 

To  make  one  hundred  parte 100 

Mix  the  powders  with  80  imrts  of  alcohol,  and  proceed  as  for  tincture 
of  aloes. 
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TXnctura  Amicm  Floriim,  U.  S.  P.     {Tincture  of  Arnica  Flowers.) 

{Tiiictura  Amica:,  Pharm.,  1870.) 

Arnicn  flowers,  in  No.  20  powder,  twenty  pflrta        ...  20 

Diluted  alculiol,  a  euflicient  quantity 

To  make  one  hundred  parts lOO 

Kloisten  the  powder  with  40  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 


Tinrtura  Arnicas  Badicis,  U.  S.  P.     {Tincture  of  Arnica  Moot) 

Arnica  root,  in  No.  40  powder,  ten  parts 10 

Diluted  alcohol,  &  autlicient  quantity 

To  make  one  hundred  pnrts 100 

MoL-^en  the  powder  with  10  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 

Tinctura  AsaftrtiJce,  U.  S.  P.     ( Tincture  of  Asaftrtida.) 

ABHftEtida,  hniisefl,  twenty  parts 20 

Alculiol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  the  atiafcstida  with  80  parts  of  alcohol,  and  proceed  as  for  tinct- 
ure of  aloes. 


Tinctura  Aurantii  Amari,  U.  S.  P.     {Tincture  of  Bitter  Orange  Peel.) 
{Tinctura  Aurantii,  Pharm.,  1870.) 


To  make  one  hundred  parts 100 

Moisten  the  powder  with  20  parts  of  diluted  alcohol,  and  macerate 
for  24  hours;  then  pack  it  moderately  in  a  conical  percolator,  and 
gradually  pour  diluted  alcohol  upon  it,  until  100  parts  of  tincture  are 
obtained. 


Tinctura  Aurantii  Dulc-is,  U.  S.  P.     {Tincture  of  Sweet  0\-ange  Pal.) 

Sweet  orange  peel,  recently  separated  from  the  Tresh  fruit  and 

deprived  of  the  inner  wliite  layer,  twenty  part*      ...      20 
Alcoliul,  a  sufficient  quantity 


To  make  one  hundred  parts  . 


Mix  the  orange  peel,  previously  cut  into  small  pieces,  with  80  parts 
of  alcobolj  and  proceed  as  for  tincture  of  bitter  orange  peel. 
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Tinctara  BclladtmncE,  U.  8.  P.    {Tincture  of  Bdlad&nna.) 
Belladonna  leaves,  io  No.  60  powder,  fifteen  parta      ...      15 
Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts lUO 

Muii^ten  the  powder  wiUi  20  parts  of  diluted  alcohol,  and  proceed  as 
for  tiucture  of  aconite. 

7\nclura  Bemoini,  U.  S.  P.    {Tincture  of  Benzoin.) 

Benzoin,  in  moderately  coarse  powder,  twenty  parU ...      20 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parte 100 

Mix  the  powder  with  80  parts  of  alcohol,  and  proceed  as  for  tincture 
of  aloes. 

Tinctura  Bemoini   Compoaita,   U.  S.  P.     {Compound   Tincture  of 
Benzoin.) 

Benzoin,  in  coarse  powder,  twelve  parts 12 

Purified  aloes,  in  coarse  powder,  two  parta 2 

Storax,  eight  parts S 

Balsam  of  tulu,  four  parts 4 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parte lOO 

Mix  the  beuzoin,  aloes,  storax,  and  balsam  of  tolu  with  75  parts  of 
alcohol,  aud  proceed  as  for  tincture  of  aloes. 

Tinctura  BryonicB,  U.  S.  P.    {Tincture  of  Bryonia.) 

Bryonia,  recently  dried  and  in  No.  40  powder,  ten  parts    .        .      10 
Alcohol,  a  sutficient  quantity 

To  make  one  hundred  parts lOO 

Moisten  the  powder  with  10  parts  of  alcohol,  and  proceed  as  for 
6ncture  of  aconite. 

Tinctura  GdendultB,  U.  S.  P.     {Tincture  of  Calendula.) 

Calendula,  in  No.  20  powder,  twenty  parts 20 

Diluted  alcohol,  a  sufficient  quantity 

To  niake  one  hundred  parts 100 

Moisten  the  powder  with  40  ports  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 

Tinctura  Chlambce,  U.  S.  P.    {Tincture  of  Calund>a.) 

Calumba,  in  No.  20  powder,  ten  parts 10 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  parts 100 
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Mix  alcohol  and  water  in  the  proportion  of  3  parts  of  alcohol  to  2 
parts  of  water,  and,  having  TDoistenea  the  powder  with  10  parte  of  the 
mixture,  pro*«ed  as  for  tincture  of  aconite. 

Tinciura  Cannabis  Indicw,  U.  S.  P.    {"Bticture  of  Indian  Cannabis.) 
{Tindura  Cannabis,  Pharm.,  1870.) 

Indian  cannabis,  in  No.  40  powder,  twenty  parts        .        ■        .      20 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parte 100 

Moisten  the  powder  with  20  parts  of  alcohol,  and  proceed  as  for 
tincture  of  aconite. 

Tlnelura  Cantharidis,  U.  S.  P.    {Tincture  of  Cantharides.) 

Cantharidee,  in  No.  60  powder,  five  parts 5 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parte 100 

Moisten  the  powder  with  3  parts  of  alcohol,  and  proceed  as  for 
tincture  of  aconite. 

THnctura  Ozpsici,  U.  S,  P.    (  Tincture  of  Capsicum.) 

Capsicum,  in  No.  30  powder,  5  parts 6 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  alcohol  and  water  in  the  proportion  of  19  parts  of  alcohol  to  1 
part  of  water,  and,  having  moiHtened  the  powder  with  3  parts  of  the 
mixture,  proceed  as  for  tincture  of  aconite, 

Tinetiira  Cardamomi,  U.  S.  P.    (  Tincture  of  Cardamom,.) 

Cardamom,  in  No.  SOpowder,  fifteen  parte 15 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parte 100 

Moisten  the  powder  with  15  porta  of  diluted  alcohol,  and  proceed  as. 
for  tincture  of  aconite. 

Tindura  Chrdamomi  Ccmpoeita,  U.  S.  P.     {Oompmind  7hu±art  of 
Cardamom.) 

Cardamom,  twenty  parts 20 

Cinnamon,  twenty  parts 20 

Caraway,  ten  parte 10 

Cochineal,  five  parte 5 

Glycerin,  sixty  parte GO 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  thousand  parte 1000 
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Mix  the  eardumora,  ciunamon,  caraway,  and  cochineal,  and  reduce 
tliem  to  a  moderately  coarse  (Xo.  40)  powder.  Having  moistened  the 
powder  with  25  parts  of  diluted  alcohol,  pack  it  firmly  in  a  ej'lindrical 
percolator,  aud  gradually  pour  diluted  alcohol  upon  it,  until  940  parts 
of  tincture  are  obtained ;  then  add  the  glycerin  and  mix  them. 

Tinctura  Qitecha  Gompoaita,  U.  S.  P.    {Oxmpound  Tind.ure  of  QUechu.) 
{Thidura  Caiechu,  Phann.,  1870.) 

Catechu,  in  No.  40  powder,  twelve  parts 12 

Ciiiiiatnon,  in  No.  4J  powder,  eight  parta 8 

Diluted  aluohcl,  a  sufficient  qUHiitity 

To  make  one  hundred  parts 100 

Mix  the  powders,  and,  having  moistened  the  mixture  with  15  parts 
of  diluted  ^cohol,  macerate  for  24  hours;  then  proceed  aa  for  tincture 
of  aconite. 

Ttndara  Chirake,  U.  S.  P.     ( J7ncftxrc  of  Chirata.) 

Chirata,  in  No.  40  powder,  ten  parte 10 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parte 100 

Moiaten  the  powder  with  10  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite.  ' 

Tinctura  Cimid/uffa,  U.  S.  P.     {Tincture  of  Cimidfuga.) 
Ciniic'fiiga,  in  No.  fiO  powder,  twenty  part*        ....      20 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  15  parts  of  alcohol,  and  proceed  as  for 
tincture  of  aconite. 

Tuidura  CinckoncB,  U.  S.  P.     (Tincture  of  Gndona) 
Yellow  cinchona,  in  No.  60  powder,  twenty  parta       ...      20 

Glycerin,  ten  parte 10 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  tlie  glycerin  with  65  parte  of  alcohol  and  25  parts  of  water,  and, 
having  nioiHtened  the  powder  with  20  parts  of  the  mixture,  macerate  for 
24  hours ;  tlien  proceed  as  for  tincture  of  aconite, 

Tindura  Gndionce  Compo«ita,  U.  S.  P.     [Compound  Tincture  of 
Cinchona.) 

Red  cinchona,  ten  parts 10 

Bitter  orange  peel,  eight  parts S 

Serpentaria,  two  parts 2 

Glycerin,  ten  parts 10 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  parte 100 
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Mix  the  glycerin  with  80  parts  of  alcohol  and  10  parts  of  water. 
Having  mised  the  cinchona,  orange  peel,  and  serpentaria,  reduce  them 
to  a  fine  (No.  60)  powder.  Moisten  the  powder  with  20  parte  of  tlie 
menstruum,  and  macerate  for  24  hours ;  then  proceed  as  for  tincture  of 
aconite. 

llnctara  Cinnamomi,  U.  S.  P.     (^Tindure  of  CHnnamon.) 


Water,  each,  a  eufflcient  quantity 

To  make  one  hundred  parU 100 

Mix  alcohol  and  water  in  the  proportion  of  3  parts  of  alcohol  to  2 
parte  of  water,  and,  having  moistened  the  powder  with  5  parts  of  men- 
struum, proceed  63  for  tincture  of  aconite. 

Tinctura  Colchiei,  U.  8.  P.     (TinfiuTe  of  Cblchician.) 

Colchicuni  seed,  in  No.  30  powder,  fifteen  parts  ....      15 
Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  15  parts  of  diluted  alcohol,  and  macerate 
for  24  hours;  then  pack  it  moderatelj;  in  a  cylindrical  percolator,  and 
proceed  as  for  tincture  of  aconite. 

T^ndura  Oonii,  U.  S.  P.     {Tincture  of  Chnium.) 

0  powder,  one  hundred  and  fifty  parte     .        .    150 


To  make  one  thousand  parte 1000 

Moisten  the  powder  with  45  parts  of  diluted  alcohol,  previously 
mixed  with  the  diluted  hydrochlonc  acid,  and  proceed  as  for  tincture  of 
bitter  orange  peel, 

Tindura  Croci,  U,  S.  P.     {Tintiure  of  Saffron.) 


a  sufficient  quantity 
e  hundred  parts  . 


Moisten  the  saJfron  with  10  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 

Tinetura  Cubebce,  U.  S.  P.     {T^itdure  of  Cuheb.) 

Oubeb,  in  No.  30  powder,  ten  parts 10 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 
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MoisteD  the  powder  with  10  partB  of  dilated  aloohol,  and  proceed  as 
for  tincture  of  acoDite. 

l^jictura  Digital,  U.  8.  P.     {Tmdwe  of  IH^laUe.) 

DigitaiiB,  recently  dried  and  in  No.  60  powder,  fifteen  piirta      ,      15 
Diluted  alcohol,  r  Bufficient  quantity 

To  make  oae  hundred  parts 100 

MoisteD  the  powder  with  15  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 

!nnclur<B  Herbarum  Beeeniium,  U.  S.  P.      {Tineturea  of  JVesA  Herbs.) 

These  tinctures,  wheu  not  otherwise  directed,  are  to  be  prepared  by 
the  following  formula: — 

Take  of  the  freeh  herb,  bruised  or  crushed,  fifty  parts              .      50 
Alcohol,  one  hundred  parts 100 

Macerate  the  herb  with  the  alcohol  for  14  days;  then  express  the 
liquid  and  filter. 

"Enctura  Ferri  AcetatU,  U.  S.  P. 
(See  Preparatione  of  Iron.) 

Tinciura  Ferri  Ghhridi,  U.  8.  P.     {THncture  </  Ghloride  ^  Iron.) 

{TXjKtuTB  of  Ferric  Chloride.) 

Solution  of  chloride  of  iron,  thirty-five  parte  .        ,        .        ,  S5 

Alcohol,  sixty-five  parts 65 

To  make  oue  hundred  parts        ...  .        ,        100 

Mix  the  solution  with  the  alcohol,  and  let  it  stand,  in  acloeelj-covered 
vessel,  at  least  3  months ;  then  transfer  it  to  glass-stoppered  bottles. 

Tinclwa  Qallae,  U.  S,  P.     (Tincture  of  Nutgall.) 

Nutgall,  in  No.  40  powder,  twenty  parte 20 

Glycerin,  ten  paxta      ...  10 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  porta 100 

Mix  the  glycerin  with  90  parts  of  diluted  alcohol,  and,  having  tnoisb- 
ened  the  powder  with  10  parts  of  the  mixture,  proceed  as  for  tincture 
of  aconite. 

Tinetura  Gekemii,  U.  S.  P.     {Tincture  of  Gehemium.) 

Oelaemium,  in  No.  60  powder,  fifteen  parts  ...  16 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisteu  the  powder  with  10  parts  of  alcohol,  and  proceed  as  for  tinct- 
ore  of  aconite. 
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Finctura  Geniianse  Cbmposita,  U.  S,  P.     (Compound  Tincture  of 
QerUian,) 

Qentian,  eight  parte 6 

Bitter  omage  peel,  four  parte 4 

Cardamom,  two  parte         .  ' 2 

Diluted  alcohol,  a  euSScieot  quantity 

To  make  one  hundred  parts 100 

Mix  the  gentiaD,  orange  peel,  and  cardamom,  and  reduce  the  mixture 
to  a  moderately  ooarse  (No.  40)  powder.  Moisten  the  powder  with  10 
parte  of  diluted  alcohol,  and  proceed  as  for  tincture  of  aconite, 

Tinctura  Ouaiad,  U.  9.  P.     [Tincture  of  Guaiac.) 

Ouaiac,  in  coarse  powder,  twenty  parte 20 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parte 100 

Mix  the  powder  with  80  parte  of  alcohol,  and  proceed  as  for  tincture 
of  aloes. 

Tinctura  Quaiaci  Ammoniata,  IT,  S.  P.     [Amrrvoniated  Tincture  of 
Ouaiac.) 

Guaiac,  in  coarae  powder,  twenty  parte 20 

Aromatic  spirit  ol^  ammonia,  a  sufficient  quantity 

To  make  one  hundred  parte 100 

Mix    the  powder  with  80   parts  of  aromatic  spirit  of    ammonia, 
.  and  macerate  for  7  days,  in  a  closed  vessel ;  then  filt43r  through  pajjer, 
adding,  through  the  filter,  aromatic  spirit  of  ammonia,  until  100  parts 
(rf  tincture  are  obtained. 

Tinctura  Humuli,  U.  S.  P,     {Tincture  of  Sops.) 

Hops,  well  dried  and  in  No.  ^  powder,  twenty  parte     .  20 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parte 100 

Moisten  the  powder  with  40  parts  of  dilated  alcohol,  and  proceed  aa 
for  tincture  of  aconite. 

Tinctura  Hydrastis,  U.  8.  P.     [Tincture  of  Hydrastis.) 

HydraetiB,  in  No.  60  powder,  twenty  parte       ....  20 

Diluted  alcohol,  a  eumcient  quantity 

To  make  one  hundred  parte 100 

Moisten  the  powder  with  15  parts  of  dilated  alcohol,  and  proceed  aa 
for  tincture  of  aconite. 
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Tindvra  ffyoacyami,  U.  8.  P.     {Tincture  of  Hyoscyamus.) 

Hyoaeyanius,  recently  dried  and  in  No.  60  powder,  tideen  parts      15 
Diluted  alcohol,  &  sufficient  quantity 


To  make  one  hundred  parte 


Moi»tea  the  [xiwder  with  15  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 

Tinclura  Ignatue^  U.  S.  P.    { Tincture  of  Icpiatia.) 

Ignatia.  in  No.  60  powder,  ten  parla 10 

Alcohol, 

Water,  each A  sufficient  quantity. 

Mix  alcohol  and  water  in  the  proportion  of  8  parls  of  aloohol  to  1 
part  of  water.  Moisten  the  powder  with  10  parts  of  the  meiuitniuin, 
and  macerate  for  24  hours;  then  pack  it  firmly  in  a  cylindrical  perco- 
lator, and  gnidually  pour  menstruum  upon  it,  until  the  ignatia  is 
exhausted.  Reserve  the  first  90  parts  of  tiie  percolate,  evaporate  the 
remainder  to  10  parts,  and  mix  with  the  reserved  portion.  Of  this 
tincture  take  any  convenient  number  of  parts,  and  by  means  of  a  water- 
bath  evaporate  it  to  dryness.  Weigh  the  resulting  extract,  and  from  its 
weight  (klculate  the  quantity  of  extract  contained  in  the  100  parts  of 
tincture  obtained  ;  then  di^Jsolve  tlie  dried  extract  iu  the  remainder  of 
the  tincture,  and  add  enough  of  the  above  menstruum  to  make  the 
product  weigh  «>  many  parts  that  each  100  parts  of  tincture  shall  con- 
tain 1  part  of  dry  extract.  Lastly,  mix  thoroughly,  and  filter  titrough 
payer. 

Tincture  of  ignatia  thus  prepared  represents  about  10  parts  of  ignatia 
in  100  parts. 

Tinctiira  lodi,  U.  S.  P.    (Tincture  of  Iodine.) 
(Tinctura  Jodinii,  Pharm.,  1870.) 

Iodine,  eight  parts S 

Alcohol,  ninety-two  parts 92 

To  make  one  hundred  parts 100 

Dissolve  .the  iodine  in  the  alcohol, 

6.33  gm.  of  the  tincture,  mixed  with  a  solution  of  2  gm.  of  iodide 
of  potassium  in  25  c.c.  of  water  and  a  little  gelatinized  starch,  should 
require  for  complete  decoloration  40  c.c,  of  the  volumetric  solution  of 
hyiKwulphite  of  sodium. 

Tinctura  Ipecacuanha  et  Opii,  tT.  S.  P.     (Tincture  of  Ipecac  and 

Opium.) 

Deodorized  tincture  of  opium,  one  hundred  parts      .        .        .     100 

Fluid  extract  of  ipecac,  ten  parts 10 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 
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Evaporate  the  decxlorized  tincture  of  opium  on  a  water-bath  until  it 
weighs  85  parts.  When  it  has  become  (Xtid,  add  to  it  tlie  Huid  extract 
of  ipecacj  filter  the  mixture,  and  pass  enough  diluted  alcohol  through 
the  filter  to  make  tlie  tincture  weigh  100  parts. 

Tinctura  Kim,  U.  S.  P.     {Tincture  of  Kino.) 

Kino,  t«u  parts 10 

Glycerin,  nft«en  parts 15 

Ak-otiol, 

Water,  each,  a  auHicient  quantity 

To  make  one  hundred  parta 100 

Mix  the  glycerin  with  60  parts  of  alcohol  and  15  parts  of  water. 
Rub  the  kino  in  a  mortar,  adding  gradually  30  parts  of  tliia  menstruum 
until  a  smooth  pat^te  is  made;  transfer  this  to  a  bottle,  add  the  remainder 
of  the  menstruum,  and  macerate  for  24  hourB,  occasionally  fihaking  the 
bottle ;  then  filter  through  paper,  adding  through  the  filter  enough  of 
a  mixture  of  alcohol  and  water,  made  in  tlie  proportion  of  4  parts  of 
aloohol  to  1  part  of  water,  to  make  the  tincture  weigh  100  parts. 

Keep  the  tincture  in  well-stopped  bottles. 

Tindura  Krameri<E,  U.  S.  P.    {Tincture  of  Krameria.) 


Krnmeria,  in  No,  40  powder,  twenty  parte  . 
Diluted  alcohol,  a  sufficient  quantity 


e  hundred  parts  , 


Moisten  the  powder  with  20  parts  of  diluted  alcohol,  and  proceed  a 
for  tincture  of  aconite. 

Tinctura  Lavandula  Composita. 
(See  ^ritua  Lavendulce  Comptmtua.) 

Tivctura  Lobelia,  U.  S.  P,    {Tincture  of  Lcbdia.) 


Lobelia,  in  No.  40  powder,  twenty  parta 
Diluted  alcohol,  a  sufhcient  quantity 


To  make  one  hundred  parts  . 


Moisten  the  powder  with  20  parts  of  diluted  alcohol,  and  proceed  a 
for  tincture  of  aconite. 

Tinctura  Matico,  U.  8.  P.    {Tincture  of  Matico.) 


Hatico,  in  No.  40  powder,  ten  parta 
Diluted  alcohol,  a  sufficient  quantity 


To  make  one  hundred  parts  . 


Moisten  the  matico  with  10  parts  of  diluted  alcohol,  and  proceed  s 
for  tincture  of  aconite. 
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Tinclura  Moscki,  U.  S.  P.    {Tincture  ofMusL) 

Musk,  ten  parts 10 

Alcohol,  forty-five  parte 45 

Water,  forty-five  parts 45 

Diluted  alcohol,  a.  sufficient  quantity 

To  make  one  hundred  parts 100 

Rub  the  musk  iu  a  mortar,  first,  with  a  little  of  the  water,  until  a 
smooth  mixture  is  made,  and  then  with  the  remainder  of  the  water. 
Transfer  the  whole  to  a  bottle,  add  the  alcohol,  and  proceed  as  for 
tincture  of  aloes. 


AIco 


Tinctura  Myrrluz,  U.  S.  P.     {Tincture  of  Myrrh.) 

■rh,  in  moderately  coarse  powder,  twenty  parts    ...      20 
Icohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 


Mix  the  powder  with  80  parte  of  alcohol,  and  proceed  as  for  tincture 
of  aloes. 

Tinctura  Nuds  VomiccB,  U.  S.  P.    {Tincture  of  Nux  Vomica.) 

Nux  vomica,  in  No.  60  powder,  twenty  parte      ....      20 

Alcohol, 

Water,  each A  sufficient  quantity. 

Mix  alcohol  and  water  in  the  proportion  of  8  parts  of  alcohol  to  1 
part  of  water.  Moisten  the  powder  with  20  parts  of  the  mixture,  and 
macerate  for  24  hours ;  then  pack  it  firmly  iu  a  cylindrical  percolator, 
and  gradually  pour  menstruum  upon  it,  until  tlie  nux  vomica  is  ex- 
hausted. lie^erve  the  first  90  parts  of  the  percolate,  evn|x»rate  the 
remainder  to  10  parts,  and  mix  with  the  reserved  portion.  Of  tliis 
tincture  lake  any  convenient  number  of  parts,  and,  by  means  of  a  water- 
bath,  evaporate  to  dryness ;  weigh  the  resulting  extract,  and  from  its 
weight  calculate  the  quantity  of  dry  extract  contained  in  the  100  parte 
of  tincture ;  then  dissolve  the  dry  extract  in  the  remainder  of  the  tinct- 
ure, and  add  enough  of  the  above  menstruum  to  make  the  pnxluet 
weigh  so  many  parts,  that  each  100  parts  of  tincture  shall  contain  2 
parts  of  drj'  extract.     Lastly,  mix  thoroughly,  and  filter  through  paper. 

Tincture  of  nux  vomica  thus  prepared  represents  about  20  parts  of 
nux  vomica  in  100  parts. 

Tinctura  OpH,  U.  S.  P.     {Tmetm-e  of  Opium.) 

Powdered  opium,  ten  parts 10 

Water,  forty  parte 40 

Alcohol,  forty  parte 40 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  paria 100 

Rub  the  opium  in  a  mortar,  with  the  water  previously  heated  to  the 
temperature  of  90°  C.  (194°  F.),  until  a  smooto  mixture  is  made,  aad 
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macerate  for  12  hours;  then  odd  the' alcohol,  mix  thoroi^hly,  and 
transfer  the  whole  to  a  coniiyl  percolator.  Keturn  to  the  percolator  the 
first  portion  of  percolate,  until  it  becomes  cleai-,  and,  when  the  liquid 
ceases  to  drop,  gradually  pour  on  diluted  alcohol,  continuing  the  perco- 
lation until  100  parts  of  tincture  are  obtained. 

Tiitctura  Opii  Camjyhorata,  U.  S.  P.   {Camphorated  Tincture  o/Opium.) 

Powdered  opium,  four  parts 4 

Benzoic  aciu,  Ibiir  parts 4 

Ciimphor,  four  parls 4 

Oil  of  nnise,  fo<u-  parta 4 

Glycerin,  forty  ptirls 40 

Diluted  alcolioi,  a  sufficient  quantity 

To  make  one  thousand  parts 1000 

Add  900  parts  of  diluted  alcohol  to  the  other  ingredients,  con- 
tained in  a  suitable  ve::i9el,  and  proceed  as  for  tincture  of  aloes  to 
make  1000  parts. 

Tinctura  Opu  Deodorata,  U.  S.  P.     {Deodorized  IXncture  of  Opium.) 

Powdered  opium,  ten  parts 10 

Ether,  twenty  parts 20 

Alcohol,  twentj'  parts 20 

Water,  a  sufficient  quantity 

To  make  one  hundred  parts lOO 

Rub  the  opium  in  a  mortar  with  40  parts  of  wafer,  gradually  added, 
until  thorougnly  softened,  and  macerate  for  12  hours ;  then  express,  and 
repeat  the  operation  tivice,  using  the  same  amount  of  water  each  time. 
Ulis  the  expressed  liquids,  evaporate  the  mixture  to  10  parts,  and,  when 
it  has  cooled,  fihake  it  rep«atedly  with  tlie  ether  in  a.  bottle.  When 
the  ethereal  solution  baa  a^parated  by  standing,  pour  it  off,  and  evapo- 
rate the  remaining  liquid  until  all  traces  of  ether  have  disappeared. 
Mix  the  residue  with  50  parts  of  water,  and  filter  the  mixture  through 
pEi[>er.  M'hen  the  liquid  nas  ceased  to  pass,  add  enough  water,  throiifrh 
tlic  filter,  to  make  the  filtei-ed  liquid  weigh  80  parts.  Lastly,  add  the 
alcohol  and  mix  them. 

TinctHra  Physottigmatis,  U.  8.  P.     {Tincture  of  Physostigma.) 

Physostigma,  in  No.  40  powder,  ten  parts 10 

Alcohol,  a  sufBcient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  10  parts  of  alcohol,  and  proceed  as  for 
tincture  of  aconite. 

Tinctura  Pyrethri,  U.  8.  P.     {Tincture  of  Pyrethrum.) 
Pyretbrum,  in  No.  40  powder,  twenty  parts         ....      20 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

U 
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Moisten  the  powder  with  15  parts  of  alcohol,  and  proceed  as  for 
tincture  of  aootute. 


Tinclura  QuasBim,  U.  S.  P.     {Tincture  of  Quassia.) 

Qtinaiia,  in  No.  40  powder,  t«n  parts 10 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  10  parts  of  diluted  alcohol,  and  proceed  a 
for  tincture  of  aconite. 


Tinctura  R/id,  U.  S.  P.     {THncture  of  Rhuharh) 

Rhubarb,  twelve  parts 12 

Cardamom,  two  parts 2 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Jlix  the  rhubarb  and  cardamom,  and  reduce  the  mixture  to  a  mod- 
erately coarse  (No.  40)  powder;  moLsten  the  powder  with  10  parts  of 
diluted  alcohol,  and  proceed  as  for  tincture  of  aconite. 


Tinclura  Rhei  Aromatica,  U.  S.  P.     {Aromatic  Tincture  of  Rhubarb^ 

Rhubarb,  twenty  parts 20 

Cimiamon,  four  parts 4 

Cloves,  four  parts 4 

Nutmeg,  two  parts 2 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  the  rhidwirb,  cinnamon,  cloves,  and  nutm^,  and  reduce  the 
mixture  to  a  moderately  coai-se  (Xo.  40)  powder ;  moisten  the  powder 
with  15  parts  of  diluteu  alcohol,  and  proceed  as  for  tincture  of  aconite. 


Tinctura  Rhei  Dnlcis,  U.  S.  P.*     {Smeet  Tincture  of  Rhubarb.) 

Rhubarb,  eight  parts 8 

Glycyrrhiza,  four  parts 4 

AtiiHe,  four  parts 4 

Ciinlamom,  one  part 1 

DiliUc<l  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  the  rhubarb,  glycj-rrhiza,  anl^^e,  and  cardamom,  and  reduce  the 

mixture  to  a  moderately  coarse  {No.  40)  powder;  moisten  the  [jowder 

with  15  ports  of  diluted  alc-ohol,  and  proceed  as  for  tincture  of  aconite. 

■  For  aootber  foriaula,  lee  page  696> 

D,qit,zeabvC00»^lc 


WOHKINa    P0BMULA8.  691 

l^nctura  Sangninariee,  XJ.  8.  P.     {Tincture  of  Sanguinaria.) 

SRDguinaria,  in  No.  60  powder,  fifteen  parta        ....      15 

Alcohol, 

Water,  each  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  alcohol  and  water  in  the  proportion  of  2  parts  of  alixihol  to  1 
part  of  water.  Moisten  the  powder  with  10  parts  of  the  mixture,  and 
proceed  as  for  tincture  of  aconite. 

Tinctura  Saponia  Yiridis,  U.  S.  P.     {Tincture  of  Oreen  Soap.) 

Green  soap,  Bixty-five  parts 65 

Oil  of  lavender,  two  parte 2 

Alcohol,  a  aufficient  quantity 

To  make  one  hundred  parta 100 

Mix  the  soap  and  oil  of  lavender  with  33  parts  of  alcohol,  and  let 
the  mixture  macerate  until  the  soap  is  dissolved ;  then  proceed  as  for 
tincture  of  aloes. 

Tinctura  Scillm,  U.  S.  P.     {Tincture  of  Squill.) 

Sfjuill,  in  No.  30  powder,  fifteen  parts 15 

Diluted  alcohol,  a  sufficient  qiinnlity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  20  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 

Tinctura  Serpentarise,  U.  S.  P.     (Tincture  of  Serpentaria) 

Serpentarift,  in  No.  40  powder,  ten  parts 10 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts  ...'....    lOO 

Moisten  the  powder  with  10  parts  of  diluted  alcohol,  and  proceed  as 
for  tincture  of  aconite. 

Tinctura  Slranumii,  U.  S.  P.     {Tincture  of  Stramonium^ 

Slramnnium  seed,  in  No.  40  powder,  ten  parts    ....      10 
Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mouiten  the  powder  with  10  i>art8  of  diluted  alcohol,  and  proceed  aa 
for  tincture  of  aconite. 

Tinctura  Sumhul,  U.  S.  P.     {Tincture  of  Sumbul.) 

Sumbul,  in  No.  30  powder,  ten  parts 10 

Alcohol,  a  sufficient  quantity 

To  make  one  hundreil  parts 1<>0 
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Moisten  the  jpowder  with  10  parts  of  alcohol,  and  proceed  as  for 
tincture  of  aconite. 

Tinehira  Tolutana,  U.  S.  P.     {Tincture  of  Tolu.) 

Bttleam  of  Tolu.  ten  parts 10 

Alcohol,  a  Bufficiont  quantity 

To  make  one  hundred  parta 100 

Add  the  balsam  of  tolu  to  90  parts  of  alcohol,  and  proceed  as  for 
tincture  of  aloes. 

Tindura  Valerianw,  U.  S.  P.     {Tincture  of  Valerian.) 

Valerian,  in  No,  60  powder,  twenty  parte 20 

Alcohol, 

Water,  each,  a  BufBcient  quantity 

To  make  one  hundred  parte 100 

Mix  alcohol  and  water  in  the  proportion  of  2  parts  of  alcohol  to  1 
part  of  water.  Moisten  the  powder  with  15  parta  of  the  mixture,  and 
proceed  as  for  tincture  of  aconite. 

Tinclura  Vakrian^  Ammoniala,  U.  S.  P.     {AmTnonialed  Tincture  <f 
Yakfian^ 

Valerian,  in  No.  60  powder,  twenty  parte 20 

Aromatic  spirit  of  ammonia,  a  sufficient  quantity 

To  make  one  hundred  parte 100 

Moisten  the  powder  with  20  parts  of  aromatic  spirit  of  ammonia, 
and  proceed  as  ior  ammoniated  tincture  of  guaiac 

Tinctnra  Yamllee,  U.  S.  P.     {Tincture  of  Vanilla.) 

Vanilla,  cut  into  small  pieces  and  bruised,  ten  parte  ...      10 

Sugar,  in  coarse  powder,  twenty  parte 20 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  parte 100 

Mix  alcohol  and  water  in  the  proportion  of  2  parts  of  alcohol  to  1 
part  of  water;  macerate  the  vanilla  in  50  parts  of  this  mixture  for  12 
hours,  then  drain  off  the  liquid,  and  set  aside.  Transfer  the  vanilla  to 
a  mortar,  beat  it  with  the  sugar  into  a  uniform  powder,  then  pack  it  in 
a  percolator,  and  pour  upon  it  the  reserved  liquid ;  when  tliis  has  disap- 
peared from  the  surface,  gradually  pour  ou  menstruum,  and  continue  the 
pei-colution,  until  100  parts  of  tincture  are  obtained. 


Veratrnm  viride,  in  No.  GO  powder,  fifty  parte 
Alcohol,  a  sufficient  quantity 


Tindura  Veralri  Virtdis,  U.  S.  P.     {Tincture  of  Veratrnm  Viride.) 
,  in  No.  GO  powder,  fifty  parte    .        .        .        .50 
lent  quantity 

e  hundred  parte 100 

D,qit,zeabvG00»^lc 


TINCTURA    CINCHONA   FERRATA.  693 

Moisten  the  powder  with  15  parte  of  alcohol,  and  proceed  as  for 
tincture  of  aconite. 

Tinctura  Zingibers,  U.  8.  P.    {Tincture  of  Qmger.) 

Ginger,  in  No.  40  powder,  twenty  parts 20 

Alcohol,  a  sufBcient  quantitjr 

To  make  one  hundred  parts 100 

Moisten  the  ginger  with  5  parts  of  alcohol,  and  proceed  a8  for 
tincture  of  aconit«. 

Seuxttioms  of  TiNcniREa  not  Officinal  in  the  U.  S. 

Pharmaooikeia. 

Tindura  Ferri  Amara.     {Dr.  PhyaicKa  Bitter  Tincture  of  Iron.) 

Take  of  Iron  filings giij. 

Bruised  ginger, 

Bruised  gentian,  of  each Sj' 

Bruised  orange-peel Jss. 

Infuse  in  1  pint  of  old  cider  for  2  weeks,  in  a  bottle  without  a 
stopper,  and  filter. 

Modified  Ftyrmula  for  the  above. 

Take  of  Iron  filings 
Old  cider. 
Acetic  acid 
Citric  acid 

Ginger,  in  coarse  powder 
Gentian,  in  coarse  powder 
Orange-peel,  in  coarse  powdi 
Alcohol    .... 
Water      .... 

To  the  iron  filings  in  a  wide-mouth  bottle  add  Ae  cid 
acid ;  digest  for  several  hours  by  the  aid  of  a  moderate  heat.  Percolate 
the  aromatics  with  the  mixed  alcohol  and  water.  Add  the  citric  acid  to 
the  cider  prejiaration,  mix  it  with  the  aromatic  tincture,  and  after  a  few 
hours  pour  otf  the  clear  liquor,  filter  the  remainder  into  this,  and  bottle 
for  use.  As  thus  made,  this  pre)>aratioD  has  a  rich  wine  color,  becoming 
darker  by  age,  but  not  black  and  grumous  like  the  forgoing. 

Though  not  a  handsome  tincture,  this  famous  chalylmte  tonic  is  still 
esteemed  as  most  efficient 

Tinctura  Oinchonse  Ferrala. 

On  account  of  the  lat^  number  of  cases  in  which  the  tonic  effects  of 
dnchona  and  aromatics  are  indicated  with  ferruginous  preparatione,  it 
has  been  deemed  desirable  to  contrive  a  method  of  combining  these  with- 
out, producing  the  inky  and  grumous  appearance  resulting  from  the 
diffu.sion  of  tannate  of  iron  in  tlie  preparation  ;  following  the  publica- 
tion of  formulas  for  this  combination  an  extensive  demand  occurnxl  for 
ferrated  tincture  of  bark,  which  has  only  subsided  with  the  introduction 
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of  bitter  wine  of  iroD,  wine  of  citrate  of  iron  and  quinine,  and  other 
more  desirable  preparations.  Of  the  several  procesBes  recommended, 
that  given  among  the  touic  liquid  preparations,  in  Part  VI.  of  thb 
work,  is  recommended  as  a  simple  ana  satisfactory  extemporaneous 

process. 

T^nctura  Quininse.    (Br.  Ph.) 

Take  of  Sulphate  of  quinine      .        .        ,        160  groins. 

Tincture  of  oFAnge-peet        .        .        Oj  (imperial  measure). 

Digest  for  7  days,  or  till  dissolved. 

D(^,  f^,  containing  a  grain  of  the  quinine  salt. 


Titidu.ra  8(rychn{na. 


Take  of  Stryrhnir 
Alcohol 


S." 


Make  a  tincture. 
Dose,  ni,v  to  xvj. 

This  is  perhaps  about  the  strength  of  tincture  of  nux  vomica  (as 
shown  below),  for  which  it  is  sometimes  substituted. 

Name.  FnpDrtiona.  Dote. 

Tincture  niLcifl  voniicte,  U.S. P.  gii  Ic  .^r  of  tincture,  51o  15  miniuia. 

Tincture atryehnine,  gr.  iij  to  fjj  (16  minim8  =  Aer«ia)>  do- 

^lemming's  Tincture  of  Aconite. 

THke  of  Aconite  root  (dried  and  finely  powdered)        .        Sxyj, 

Kectified  spirite SufBcienL 

Macerate  for  4  days  with  16  ounces  of  the  spirits,  then  pack  into  a 
percolator,  odd  more  until  24  fluidounces  of  tincture  are  obtained. 

This  is  the  stroncest  of  tlie  tinctures  of  aconite ;  it  ia  compared  with 
tlie  others  in  the  following  syllabus : — 

Name.  Proportions.  Dose. 

Tincture  aconiti  folii  3ij  learea  to  Oj  dil.  ale  20  to  30  drops. 

Tincluro  aconiti  redicie,  U.  S.  P.  |iv  root  to  ,51  of  tincture  5  drops. 

Tinotura  aciiniti  (Flemniing's)  3viij  root  to  f^iij  alcohol  3  to  5  liropo. 

Tlicre  is  not  perhaps  so  great  a  different*  between  the  last  two  as 
their  relative  proiiortionH  would  indicate,  botli  being  nearly  saturate^l. 
Care  should  be  tatien  to  diatinguidii  these  by  tlieir  fidl  names  iu  pre- 
scribing aud  labelling. 

Dewee^  Titicture  of  Gnaiacum. 

Take  of  Guaiacum  resin ^iv. 

Carbonate  of  potassium 5^^^ 

Pnlv.  pimento 5J. 

Diluted  alcohol Oij. 

Digest  for  2  weeks.     Dose,  from  f^j  to  f.5ij. 
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Tinctvra  Rkei  Aromatica.     (Noble's  To)iic  Elixir.) 

Take  of  Rhubarb, 
Caraway, 

Orange-peel,  of  each 3ij, 

Brandy Oij. 

Macerate  for  2  weeks  or  displace.     Dose,  f  5j  to  f  5s9. 


Tinclura  Rhei  Dulcla. 

Take  of  Rhubarb,  in  moderately  coarse  powder         .        .        .    ^ij. 
Anise  seed, 
Liquorice-root,  in  moderately  coarse  ponder,  of  each    .     3J- 

Singar 5ij. 

Diluted  alcohol Sufficient. 


Macerate  the  ingredientB  in  a  coQical  percolator,  after  they  have  been 
moistened  with  3  fluidouncea  of  the  menfitnium  for  24  hours,  then  pour 
on  the  meDStruum  until  2^  pints  of  tincture  have  been  obtained. 

Tinctvra  Rhei  et  Stnna. 

Take  of  Rhubarb,  in  moderately  coarse  powder       .  1  troyoiince. 

Senna,  in  moderately  coarse  powder  .        .  120  grains. 
Coriander,  in  moderately  coarse  powder, 

Fennel,  in  moderately  coarse  powder,  each,  60     " 

Liquorice,  in  moderately  coarse  powder      .  30     " 

Raisins,  deprived  of  their  seeds  .        .  G  troyounces. 

Diluted  alcohol 3  pints. 


Macerate  for  7  daya,  express,  and  filter  through  paper. 

This  tincture,  though  no  longer  officinat,  is  too  mucli  used  to  be  left 
unnoticed.  It  has  long  been  known  under  the  name  of  Warner's  gout 
cordial  and  is  deserve<11y  esteemed. 

IKnctuTa  MoscJii  {Medicinal).     Deschamp. 


Take  of  Musk  (in  grain) 1  part. 

Alcohol  (56  per  cent.) 5  paila. 

Macerate  together  for  14  days,  or  until  needed  for  use,  and  filter. 


Ethereal  Tinctures, 

The  use  of  the  several  forms  of  ether  as  menstrua  in  tinctures  is 
objectionable,  owing  to  the  variations  in  strength  to  which  tliese  are 
liaole  from  the  rapid  evaporation  of  the  ether,  even  at  ordinary  temper- 
atures, and  in  the  transfer  of  the  liquid  from  the  bottles;  yet  the  solvent 
action  of  ether  and  its  diffusible  character  adapt  it  to  combination  with 
eertain  remedies. 

The  following  preparations,  prescribed  by  Dr.  Mettauer,  of  "Virginia, 
containing  «;rf.  cdheris  niirosi,  are  selected,  having  proved  useful  in 
medical  practice. 
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Meltauer'a  Ethereal  Tincture  of  Cantliarideg. 

Take  of  Cantharidia  pulv giij. 

Spt.  eetiier.  nit Uiiss 

Macerate  for  8  days,  and  filter. 

The  etliereous  meustruum  seems  to  promote  the  teodency  of  the  flies 
to  the  genito-urinary  oi^ns  without  prgducing  strangury.  It  is  also 
used  as  a  blister  fur  the  scalp  of  infants. 

Mettauer's  Ethereal  Tincture  (if  Oubebi. 

Siv. 

Oij. 

Macerate  for  8  days,  and  filter. 

Used  fi)r  sul)acute  inflammation  of  the  bladder,  urethra,  etc.,  and  of 
the  mucous  lining  of  the  stomach  and  bowels.  Dr.  M,  also  uifts  spirit 
of  nitroas  ether  as  a  meustruum  for  colcliioum,  guaiac,  squill,  ergot, 
ipecac,  etc. 

Ethereal  Tincture  of  Ouaiacum. 


Treat  by  displacement  or  maceration,  till  1  pint  of  the  tincture  is 
obtained. 

Dose,  a  feaspoonful. 

Ethereal  Tincture  of  OolcJiicum, 

Take  of  Colchicum G  troyounces. 

Spirit  of  nitrous  ether 1  pint,  or  q.  a. 

Treat  by  displacemeut  or  maceration,  till  1  pint  of  the  tincture  is 
obtained. 

Dose,  20  to  30  drops. 

Ethereal  Tiiwture  of  Canwsbia  Indica. 
Take  of  Sqiiire'a  eilract  of  cannabis        .        ,        ,    Half  an  ounce. 
tjpirit  of  nitrous  ether  ....    Half  a  pint. 

Triturate  together  in  a  mortar,  till  the  extract  is  dissolved. 
Dose,  5  to  15  drojw. 

The  foregoing  jireparationB  of  guaiacum,  colchicum,  and  cannabis  are 
used  jointly  for  rheumatic  aiid  neuralgic  si'niptoms.  (See  Ertcmjtom- 
neoux  PrcHcriplloiui.)  They  are  also  well  aiiapted  to  replace  the  alcoholic 
tjncturea  of  tlie  same  drugs  for  most  general  purposes. 


Asiatic  Tincture  for  Cholera. 


Take  of  Opium,  in  powder    . 
Camphor  . 
Oil  of  clovps     . 
Ciipsicum,  in  powder 
Hoffmann's  anodyne 


SI. 

i. 


:  t 

Macerate  10  to  20  days,  or  prepare  by  percolation  in  a  close  pereolator. 
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This  is  a  most  valuable  application  of  the  ethereal  liquor  of  Hoff- 
mann, the  diffuHible  character  of  wliich  is  admirably  adapted  to  heighten 
the  etieut  of  tlie  powerful  stiinulant^  preocTibed.  It  has  attaiued  con- 
siderable celebrity  within  several  years  past. 

Adult  dose,  20  to  60  drops  every  sc«md,  third,  or  fourth  hour, 
according  to  circumstances,  io  a  little  sweetened  water. 


CHAPTER    V. 

MEDICATED  WINES   VINEQABS,  ELIXIRS,  AND  CORDIALS. 
Mna,  U.  S.  P. 

THIS  clafis  of  Galenical  solutions  is  lees  numerous  tlian  the  tinctures, 
to  which  it  is  closely  allied. 

There  are  two  kinds  of  wine  officinal  in  the  U.  S.  Pfutrmaeojxmd ; 
vtnum  {vinum  xericum  of  the  last  Pharmacopceia),  which  is  sherry  wine 
(Teneritte  and  Madeira  are  sometimes  us'ed  in  its  stead),  and  vhiuiii 
rubrum,  which  is  jtort  wine.  The  former  contains  about  20  per  cent, 
of  alcohol,  sp.  gr.  .825,  and  is  directed  to  lie  mixed  with  alcohol  in  the 
proportion  of  7  parts  of  wine  to  1  part  of  alcohol,  to  make  the  new 
otKcinal  vinum  album  fortius,  whien  is  the  menstruum  for  all  the 
me<lioated  wines ;  when  thus  fortified,  the  wines  are  more  permanent ; 
and  the  latter  near  26  per  cent. 

In  all  the  medicated  wines  which  are  officinal,  sheny  wine  is  directed 
as  the  menstruum.  This  is  a  clear,  ambor-c-olored  liquid,  having  an 
agreeable  pungent  tast«,  and  destitute  of  acidity.  It  iKtssesacs  the  rnlvan- 
tagc  over  either  alcohol  or  diluted  alcohol  of  being  less  stimulating,  and 
more  ^p^eable  in  its  taste  and  in  its  eHects  on  the  system.  It  is  chiefly 
objectionable  as  a  substitute  for  diluted  alcohol,  from  its  liability  to 
decompose  when  impregnated  with  the  soluble  principles  of  plants.  To 
meet  tliis  objection,  it  is  customary  with  some  to  add  from  1  to  2  fluid- 
ounces  of  alcohol  to  a  pint  of  the  wine. 

Syllabub  op  the  Officinal  Medicated  WrNFB, 


Officlnd  Maine. 

Pri>ponl<iiis,                            Dose. 

Med.  Properties. 

Vinura  aloes 
ViDum  uonwticam 

[  Aloes,  6  parts 

1  Ginger,  ea.1  pi 
4|>arl8tRr1.emei 
f  Lavender, 

<)riR«nuTn. 

reppermint, 

Satte,       ■ 
W"rmwr«d, 

)  100  parts) 
\  finished  \ 
.)     wine     ) 
.tolOOOpBrtB 

to  100     1 
parts  of 

wine       j 

(  Carminative, 
t      aperient. 
Expect.,  emet. 
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Syllabus  op  the  Officinal  Medicated  Wines — (Omtlnued). 


Offlclnsl  N'uae. 

Dose. 

Hea.  Piopertla. 

VinumcolchicirBdicia 

40  parts  to  100  parta 

Gtt.itof5i 

1  Diurttic,  nerv. 

15  parts  to  100  parts 

t5ii«f3u 

Vinum  ergolre 

1 J  pta.  to  100  pl8. 
Solution  citrate  of 
iron  and  quinine    8  pts. 

ParturieDt. 

ViDum  feni  amsrum 

onuige  peel          12  pta. 
Syrup                     36  pts. 
Stronger      white 

wine                     44  pts.  . 
r  Citrate  of  iron  and 

™mon[u„            4rUL 
Tincture      sweet 

Ssstogj 

Tonic 

Vinum  ferri  citratis 

orange  peel         12  pt«. 
Syrup                _      12  pta. 
Strunger      white 

wine                   72  pts. 

3» 

Tonic 

"  pis.  iiuid  eitract  to  100  pis 
Powd.  opium  10  pts.  1    to  ) 

Cinnamon  1  pL          [  100 
Cioves  1  pt.                J  pts.  J 

fSJtofSaa 

Expectorant. 

Vinum  opii 

Gtt.  I  to  XX 

(  Narcotic,  seda- 
1     live,  etc. 

Vinum  rhei 

1  Rhubarb  10  pts.  \  to  lUU   1 
\  Calamus  1  pt.      /     plB.     j 

tStogss 

\     aperient 

KEMARKS   ON   THE   MEDICATED    WINES. 

The  two  wines  of  colelueum.  are  much  prescribed  in  rheumatic  and 
gouty  aifections ;  that  of  the  root,  aa  seen  in  the  syllahns,  is  much  the 
stronger.  Prepared  according  to  the  working  formula  appended  from 
the  Pkarmacnpasia,  it  furnishes  a  very  efficient  preparation.  Tlie  wine 
of  the  seed  should  be  made  of  the  fresh  and  well-preserved  seed ;  it  is 
preferred  by  some  as  a  more  uniform  preparation.  Large  quantities  of 
wine  of  fresh  colchicum  root  are  imported  from  England,  and  it  is  said 
to  be  more  efficient  than  that  prepared  of  the  dried  root.  Some  of  the 
best  pharmacists  in  England,  however,  prefer  to  use  the  recently  dried 
root  as  furnishing  uniform  and  satisfactory  results. 

Anlimonial  wine  is  made  by  trituration  in  a  mortar,  owing  to  the 
comparative  insolubility  of  the  tartrate  of  antimony  and  potassium 
in  alcoholic  liquids.  The  late  edition  of  the  PkarmoGojwAfi  directs  a 
small  portion  of  boiling  water  to  be  added  to  the  salt,  and  this  solution 
to  the  wine. 

Wine  of  ipecacuanha  b  an  elegant  and  very  popular  preparation, 
being  much  used  by  itself,  and  witli  other  expectorant  and  diaphoretic 
remeiltea;  it  is  not  as  depressing  in  its  eflects  as  wine  of  antimony,  and 
yet  about  equally  efficacious  as  an  emetic  and  nauseant.  Jt  will  be 
observed  tliat  it  is  directed  to  be  made  by  adding  7  parts  of  the  fluid 
extract  to  sufficient  stronger  white  wine  to  make  100  parts  by  weight, 

It77ie  of  eri/ot  is  perha|M  more  used  than  any  other  prejKiration  of 
that  drug ;  it  has  no  other  fault  than  it*  proueness  to  decompow  in  hot 
weatlier,  which  makes  it  necessary  to  add  a  little  strong  alcohol,  or  to 
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keep  it  in  a  eool  place  and  io  well-stopped  bottles.  This  is  now  directed 
to  be  made  by  percolating  16  parts  of  ground  ei^t  with  sufficient 
stronger  white  wine  to  make  100  parts  by  weight. 

Three  new  preparations  of  this  class  have  been  made  officinal  in  the 
edition  of  1880 ;  these  are : 

Vinum  aromaticum,  which  is  used  as  a  stimulating  application  to 
venereal  ulcere. 

Vinum  ferri  amamm  aud  vinum  feiri  citratis,  both  of  which  have 
been  used  with  advantage  where  chalybeate  tonics  are  indicated. 

Vinum  tabaci,  it  will  be  noticed,  has  been  dismiteed. 

Vinum.  ABmm,  U.  8.  P.    (  While  Wine.) 

A  pale  amber-colored  or  straw-colored  alcoholic  liquid,  made  by  fer- 
menting the  unmodified  juice  of  the  grape,  freed  from  seeds,  stems,  and 
skina. 

White  wine  should  be  preserved  in  well-cloeed  full  casks  or  bottles, 
and  in  a  cool  place. 

White  wine  should  have  a  full,  fruity,  agreeable  taste,  without  ex- 
cessive sweetness  or  acidity,  and  it  should  have  a  pleasant  odor,  free 
from  yeastlness.  Its  sp.  gr.  at  15,6°  C.  (60°  F.)  should  not  be  less 
than  0.990,  nor  more  than  1.010.  If  10  c.c.  of  while  wine  be  diluted 
with  an  equal  volume  of  distilled  water,  and  treated  with  5  drops  of 
test-solution  of  ferric  chloride,  only  a  faint  green isli-brown  color  should 
make  its  appearance  (absence  of  tannic  acid).  Upon  evaporation  and 
12  hours'  drying  on  the  water-bath,  it  should  leave  a  residue  of  not  less 
than  1.5  per  cent,  nor  more  than  3.0  per  cent.  Using  litmus  paper  as 
an  indicator,  260  c.c.  of  white  wine  should  require  for  complete  neutral- 
ization not  less  than  16,  nor  more  than  26  c.c.  of  the  volumetric  solution 
of  soda. 

Tested  by  the  following  method,  white  wine  should  contain  not  less 
than  10  per  cent.,  nor  more  than  12  per  cent,  by  weight,  of  absolute 
alcohol : 

Weigh  a  definite  volume  of  the  wine  at  the  temperature  of  15.6°  C 
(60°  F.);  evaporate  it  in  a  porcelain  capsule  to  j  of  its  original  volume, 
cool,  and  add  distilled  water  until  the  mixture  measures  its  original 
volume  at  the  temperature  of  15.6°  C.  (60°  F.);  then  weigh  again. 
The  first  weight  divided  by  the  second  will  afford  a  quotient  (to  be 
carrie<l  out  to  4  decimal  places)  which  corresponds  to  the  percentage  of 
absolute  alcohol  by  weight  in  the  wine. 

Vinum  Album  Fortiits,  U.  S.  P.    (Stronffer  White  Wine.) 


White  wine,  seven  parte 
Alcohol,  one  part  . 


Mix  them. 

When  tested  for  alcohol,  as  described  under  white  wine  (see  Vinum 
AUmm),  stronger  white  wine  should  contain  not  less  than  20  per  cent., 
nor  more  than  25  per  cent.,  of  abeolute  alcohol  by  weight. 
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Vinuin  Aloes,  U.  S.  P.     (  Wine  of  Aloes.) 

Purified  aloes,  six  parts 6 

Cardaniom,  one  part 1 

Ginger,  one  part 1 

Stronger  whit«  wine,  a  sufficient  quantity 

To  make  one  hundred  parta 100 

Mix  the  aloes,  cardamou,  and  ginger,  and  reduce  them  to  a  moderately 
coarse  (No.  40)  powder.  Macerate  the  jxiwder  with  90  parta  of  stronger 
white  wine  for  7  days,  with  occasional  agitation,  and  filter  through  paper, 
adding,  through  the  filter,  enough  stronger  white  wine  to  make  the 
filtered  liquid  weigh  100  parts. 

Vinum  ATitiinonii,  U.  S.  P.    {Wine  of  Antimonif.) 

Tartrate  of  antimony  and  potassium,  four  parts  ...         4 

Boiling  distjiled  water,  sixty  parts 60 

Stronger  white  wine,  a  sutbcient  quantity 

To  make  one  thousand  parts 1000 

Dissolve  the  tartrate  of  antimony  and  potassium  iu  the  water,  and, 
while  the  solution  is  hot,  add  600  parts  of  stronger  white  wine,  and 
filter  through  paper,  adding,  thn>ugh  the  filter,  enough  stronger  white 
wiue  to  make  the  filtered  liquid  weigh  1000  [)artd. 

Vinum  Aromaticmn,  V.  S.  P.    {Aromatic  Wine.) 

Lavender,  one  part 

Origanum,  one  part 

Fepperniinl,  one  part 

KoAemary,  one  part 

Bilge,  one  part 

Wormwooii,  one  part 

Stronger  white  wnie,  a  sufficient  qnantity 

To  make  one  hundred  pjirla 100 

Mix  the  solid  ingredients,  and  reduce  them  to  a  coarse  (No.  20)  pow- 
der. Moisten  the  powder  with  4  parts  of  stronger  white  wine,  pack  it 
moderately  in  a  conical  glass  (wreolator,  and  gradually  pour  enough 
stronger  white  wine  upon  it  to  make  the  filtered  liquid  weigh  100  parts. 

Vimm  Cofchici  Ra/llds,  U.  S.  P.    {Wine  of  Col^'kicum  Boot.) 

Colcliicum  root,  in  So.  30  powder,  forty  parts    ....      40 
Stronger  white  wine,  a  snffit:ient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  10  parts  of  stronger  white  wiue,  pack  it 
motlerately  in  a  conical  percolator,  and  gra<lually  pour  enough  stronger 
white  wiue  upon  it  to  make  tlie  filtered  li<^uid  weigh  100  puts. 
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Vivum  Ojlchici  Stminis,  U.  S.  P.  (  Wine  of  Colchicam  Seed.} 
Colchicuni  Beed,  in  No.  20  powder,  fifteen  parte  ....  16 
Stronger  white  wine,  a  suilicient  quantity 

To  make  one  hunilred  parts 100 

To  the  powder  add  90  parts  of  8trong<?r  white  wine,  and  macerate  for 
7  da}'E,  with  occasional  a<ritation;  tlien  filter  through  paper,  adding, 
through  the  filter,  enough  stronger  white  wine  to  make  the  filtered  liquid 
weigh  100  parts. 

Vinum  ErgoloR,  U.  S.  P.    (  V,'ine  of  Ergot.) 
Ergot,  recently  ground  and  in  No.  SO  powder,  fifteen  parte        .      16 
Stronger  white  wine,  a  sufRoieut  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  4  jwrts  of  stronger  white  wine,  pack  it 
moderately  in  a  cylindrical  percolator,  and  gradually  pour  enough 
Btrouger  white  wine  upon  it  to  make  the  filtered  liquid  weigh  100  parts. 

Vinum  Ferri  Amai-um,  U.  S.  P.    {Bitter  Wine  of  Iron.) 

Solution  of  citrate  of  iron  and  quinine,  eight  parts    ...  8 

Tincture  of  sweet  orange  peel,  twelve  parta        ....  12 

Syrup,  thirty-aix  parts 36 

Stronger  white  wme,  forty-four  parts 44 

To  make  one  hundred  parts 100 

Mix  and  filter  through  pa]>cr. 

Vinum  Fern  Citratis,  U.  S.  P.     {Wine  of  atrate  of  Iron.) 

Citrate  of  iron  and  ammonium,  four  parts 4 

Tincture  of  sweet  orange  peel,  twelve  parte         ....      12 

Syrup,  twelve  parts 12 

Stronger  while  wine,  seveiily-two  parte 72 

To  make  one  hundred  partu 100 

Mix  and  filter  through  pai>er. 

Vinum  IpeeaeuankcE,  U.  8.  P.     (  Wine  of  Ipecac.) 

Fluid  extract  of  ipecac,  seven  parts 7 

Stronger  white  wine,  ninety-three  parts 93 

To  make  one  hundred  pftrta 100 

Mix  and  filter  through  paper. 

Vinum  Opii,  U.  S.  P.     {Wine  of  Opium.) 

Powdered  opium,  ten  parts 10 

Ciimamon,  ni  No.  6()  powder,  one  part 1 

Cloves,  in  Xo.  30  powder,  one  part 1 

Stronger  white  wine,  a  sufBcieiit  quantity 

To  make  one  hundred  parts 100 
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To  the  mixed  powders  add  90  parts  of  srtroDger  white  wioe,  and 
macerate  the  mixture  for  7  days,  wiUi  occasional  ^itation ;  then  trans- 
fer it  to  a  filter,  and  gradually  pour  enougii  stronger  white  wine  upon 
it  to  make  the  filtered  liquid  weigh  100  parts. 

Vinum  Rhei,  U.  S.  P.    ( Wine  of  Bhiibati.) 

Khubarb,  in  No.  SO  powder,  ten  [larta    ,        .        ^       .  .10 

Cftlamns,  in  No.  30  powder,  one  part 1 

Stronger  white  wine,  a  eufficieiit  quantity 

To  make  one  hundred  parts 100 

Moisten  the  mixed  powders  with  five  parts  of  stronger  white  wine, 
pack  the  mixture  in  a  conical  glass  percolator,  and  gra<lually  pour  cnongh 
stronger  white  wine  upon  it  to  make  the  filtered  liquid  weigh  100  parts. 

Vimim  Bvbntm,  U.  S.  P.     {Rtd  W(»^.) 

A  deep  red,  alcoholic  liquid,  made  1^  fermenting  the  juice  of  colored 
grapes  in  presence  of  their  skins. 

Red  wine  should  be  preserved  in  well-closed,  full  casks  or  bottles, 
and  in  a  cool  place. 

Red  wine  sliould  have  a  full,  fruity,  mo<lerateIy  astringent,  pleasant 
taste,  without  decided  sweetness  or  excessive  acidity.  It  should  have  a 
pleasant  odor,  free  from  yeastiness.  Its  Kp.  gr.  at  1 3.6°  C.  {G0°  F.)  should 
not  be  less  than  0.989,  nor  more  than  1.010.  If  10  cc.  of  red  wine 
be  diluted  with  an  equal  volume  of  distilled  water,  and  treated  with  5 
dn)ps  of  test-solution  of  ferric  chloride,  the  liquid  should  acquire  a 
brownish^reen  color,  due  to  tannic  acid.  lT[x>n  evaporation  and  12 
hours'  drj'ing  ou  the  \vater-bath,  it  should  leave  a  residue  of  not  less 
tliau  1,6  per  cent.,  nor  more  than  3.5  jtercent.  Using  litmus  paper  as 
an  indicator,  250  cc.  of  red  wine  should  require,  for  complete  neutral- 
ization, not  Ic!^  than  15,  nor  more  than  26,  cc  of  the  volumetric  solu- 
tion of  soda.  If  60  cc  of  red  wine  be  treated  with  a  slight  excess  of 
water  of  ammonia,  the  liquid  should  acquire  a  green  or  bi-ownisb-green 
color ;  if  it  be  then  well  shaken  with  25  cc  of  ether,  the  greater  jxir- 
tion  of  the  ethereal  layer  removed  and  evaporated  in  a  porcelain  capsule 
with  extras  of  m-etic  acid  and  a  few  fibres  of  unoolored  silk,  the  latter 
should  not  acquire  a  crim.son  or  violet  color  {absence  of  aniline  colors). 
With  test-solution  of  acetate  of  lead,  rwl  wine  should  form  a  heavy 
precipitate,  which  may  vary  in  color  froih  bhiish-green  to  green. 

Tested  by  the  following  method,  red  wine  should  contain  not  less  than 
10  per  cent.,  nor  more  than  12  per  cent.,  bv  weight,  of  absolute  alcohol : 

Weigh  a  definitevolumeof  the  red  wine  at  the  temperature  of  15.6°  C. 
(60°  F.),  evaporate  it  in  a  porcelain  capsule  to  J  of  its  original  ^■olume, 
cool,  and  add  distilled  water  until  the  mixture  mesifures  its  original 
volume  at  the  temperature  of  15.6°  C.  (60°  F.) ;  then  ^veigh  again. 
The  first  weight  divided  by  the  second  will  afford  a  quotient  (to  be  cai^ 
ried  out  to  four  de<;imal  places),  which  corresponds  to  the  peroent^e  of 
absolute  alcohol,  by  weight,  in  the  wine. 
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"Wl^JES  NOT  OpPICTXAI.   IN   U.  S.  P. 

Yimtm  ErgotcE  Saturatum. 
Take  of  Ergot,  reoently  powdered       .        .        giiisw. 

Sherry  wine A  sufficient  quftntity. 

Moisten  the  ergot  with  a  fluidoonce  of  the  wine,  transfer  to  a  conical 
percolator,  pack  tirmly,  and  slowly  displace  one  pint. 

This  preparation  has  been  long  in  use  as  a  most  efficient  parturient 
and  valuable  antihemorrliagic. 

Wine  of  Wild  Cherry  Barh. 
Take  of  Alcoholic  extract  (from  21  ouiicea)  of  wild  cherry 

bark,  about S^'^- 

Sweet  ahnonds Jiij. 

Water ipint. 

Sherry  wine 2  pinCa. 

Beat  the  almonds  with  the  water  to  a  paste,  rub  down  the  extract  with 
half  a  pint  of  the  wine,  and  mix  the  two  liquids  in  a  bottle  of  the 
capacity  of  3  pints,  atop  it  closely,  and  permit  it  to  stand  for  3  days,  with 
occasional  agitation  ;  then  add  the  remainder  of  the  wine,  allow  it  to 
stand  a  week,  and  filter.  By  this  mode  of  pn>ceeding,  opportunity  is 
afforded  for  the  development  of  the  hydrocj-anic  acid  before  the  men- 
struum is  made  so  alcunolic  as  to  retard  the  reaction  which  favors  its 
formation. 

Thus  made,  the  wine  of  wild  eherrj-  bark  is  a  transparent,  wine-red 
litjuid,  having  an  astringent,  bitter  almond  taste  and  odor,  much  less 
agreeable  than  the  syrup,  and  of  about  the  same  strength. 

The  dose  of  this  preparation  as  a  tonic  and  sedative  is  a  teaspoonful. 

Wine  of  Tar — IXir  Beer — Jews'  Beer. 

Take  of  Oil  of  tar f  3vj. 

Carbonate  of  magnesia 3j. 

Sugar .^iij. 

Alcohol ^^yi- 

Synip .|iij. 

Slierry  wine,  Buflicient  Co  make  .        .        .        .        2\  pints. 

Rub  the  oil  of  tar  with  the  magnesia  and  sugar  to  a  smooth  powder, 
theu  having  mixed  the  alcohol,  wine,  and  water  together,  rub  the  tar  and 
magnesia  with  the  mixed  liquids  gradually  added,  shake  them  well  and 
filter,  finally  add  the  syrup. 

This  yields  a  bright,  wine-colored  preparation,  possessed  of  the  odor 
and  taste  of  the  tar  in  a  marked  degree,  and  has  given  satisfaction 
wherever  prescribed. 

The  dose  is  a  tablespoonful  3  or  4  times  daily. 

Wine  of  Iron.     (T.  Weaver.) 

Take  of  Citrate  of  iron  • 138  prains. 

Sherry  wine 12  fluidounces. 

Hot  water,  and 

Sugar,  of  each Sufficient. 

Tincture  of  orange-peel,  to  make     ,  1  pint. 

*  For  this  may  be  aabstiluted  an  equivalent  quanlitT  or  the  <i£cinal  lolution  of  citrate 
of  icon.    CiCnite  of  magneLic  oxide  of  iron  i*  prefarred  b^  loiiie. 
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Di^olve  tbe  citrate  in  hot  water,  and  add  to  it  the  other  ingredients 
iroiK>rtion  to  suit  the  taste. 
>o^,  a  teaspoonful,  containing  a  grain  of  the  iron  salt. 

Wine  of  Pepsin. 
Take  of  the  cleaned  inner  coating  or  membrane  of  fresh  hogs'  stom- 
achs ;  digeHt  this  in  sherry  wine  in  the  proportion  of  half  a  pint  of 
wine  to  eacii  stomach  used.  After  macerating  3  days,  pour  off  tlie  wine 
from  the  stomach  membranes,  and  digest  them  again  in  nail'  tlie  quantity 
of  wine  for  3  days,  pour  off  the  wine,  and  express ;  mix  tliis  witli  the 
first  fluid  obtained,  and  filter.  This  liquid  should  now  be  diluted  so 
that  1  fluidrachm  shall  digest  in  4  or  6  hours  100  grains  of  coagulated 
albumen  previously  mixed  with  1  fluidonnce  of  distilled  water  acidulated 
with  6  drops  of  muriatic  acid. 

Aceta,  U.  a  P. 

Acetum  (vin^ar)  is  no  longer  officinal  in  the  U.  S.  Pharmaoopma ; 
it  was  described  as  "  impure  diluted  acetic  acid  prepared  by  fermenta- 
tion ; "  it  ia  too  familiar  to  require  description.  Vin^ar  was  formerly 
chiefly  useful  in  pharmacy  for  furnishing  acetum  dietUkUum,  which  is 
made  by  distillation,  by  means  of  a  sand-batli,  from  a  glass  retort  into 
a  glass  receiver,  reectJng  from  each  gallon  the  last  pint,  which  contains 
the  impurities.  This  liquid,  which  is  nearly  pure  iceak  acetic  acid,  lias 
about  the  same  strength  as  tlie  crude  vin^ar  from  which  it  is  obtained, 
and  possesses  the  same  saturating  power ;  100  grains  should  saturate  not 
less  than  7.6  grains  of  bicarbonate  of  potassium. 

Distilled  vinegar  was  formerly  used  as  the  menstruum  for  the  officinal 
acefa,  but  in  the  last  three  revisions  of  the  Pharnutcopceta  it  fias  been 
sujierseiled  by  d'dulcd  cwetic  acid. 

The  chief  reason  for  this  change  has  been  that  the  latter  liquid  is 
cheaper  and  mucli  more  easily  obtained.  The  immen.se  production  of 
acetic  acid  for  use  in  the  arts  as  well  as  in  medicine,  has  reduced  its 
price  to  a  much  lower  point  than  formerly.  The  small  bulk  of  the 
strong  acid  recommends  it  for  transportation,  and  it  may  be  readily  and 
immediately  diluted  to  the  point  desired.  It  is  free  from  oi^nic  im- 
puriti^,  while  the  ordinary  product  of  the  distillation  of  vinegar  is  not, 
as  shown  by  the  fact  that,  while  the  latter  is  apt  to  turn  brown  on  the 
addition  of  an  alkali,  the  former  remains  clear  and  colorless. 

For  an  account  of  acetic  acid,  the  chief  impurities  found  in  the  com- 
mercial article  and  the  modes  of  testing  it,  the  reader  is  referred  to  Part 
IV.  of  this  work. 

Aeidum  Acdiatm  Dilutum. — This  liquid  is  made  by  adding  17  parts 
of  acetic  acid  to  83  parts  of  water,  so  that  the  proportions  may  be  stated 
as  1  part  of  strong  acid  in  every  6  parts  of  dilutm. 

The  use  of  diluted  acfitic  acid  as  a  menstruum  is  confined  by  the 
TJ.  S.  Pkarmacopceia  to  squill,  lobelia,  sanguinaria,  and  opium.  It  is, 
however,  used  in  the  preparation  of  the  solid  extract  of  colchicum  and 
the  ammoniac  plasters. 

It  forms  an  admirable  menstruum  for  stpiill,  its  acid  taste  recom- 
mending it  over  both  water  and  alcohol,  and  its  medicinal  action  pro- 
moting that  of  squill  in  most  cases  to  which  that  medicine  is  adapt«L 
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Sangmrtaria  and  lobeHa,  introdnoed  into  the  class  in  the  edition  of 
the  Pharmacopceuj,  of  1860;  both  these  drugs  contain  alkaloids  which 
are  fixed  in  the  preparation  by  the  acetic  add. 

In  the  case  of  opium,  the  object  in  employing  this  acid  is  to  assist  in 
dissolving  and  extracting  the  mcnphine,  with  which  it  combines,  furnish- 
ing a  soluble  salt,  and  one  which  is  considered  by  some  as  mote  deearable 
than  the  meconate,  as  it  exists  in  laudanum  and  other  solutions  prepared 
with  neutral  menstrua. 

The  addition  of  acetic  acid  as  an  antiseptic  to  several  of  the  syrups 
meet  liable  to  ferment  has  recently  been  recommended,  and  it  is  found 
to  serve  a  useful  purpose  not  only  in  preventing  fermentation,  but  also 
in  qualifying  the  cloying  sweetness,  which  is  an  objection  to  this  form 
of  preparation. 

The  antiseptic  propertiefl  of  diluted  acetic  acid  are  inferior  to  those 
of  diluted  alcohol,  and  on  that  account  these  preparations  are  said  to  be 
more  liable  to  change  than  the  tinctures.  A  auall  addition  of  alcohol 
is  sometimes  made  to  obviate  this.  I  have,  however,  never  known 
either  of  the  officinal  "Aceta  "  to  ferment  by  keeptog.  A  syllabus  of 
this  class  is  appended. 

Syixabus  op  Ofpictnal  Vinegars. 


OfflclMl5r.ine. 

Dgw. 

Acettim  lobelbe 
Acetum  opii 

Acetum  «cill» 

10  pBlU  to  100  parte  of 

10  parte  to  lOU  psrt"  of 

10  parte  to  100  parte  of 

finiBhed  preparation 
10  partf  to  100  parts  of 

gtt.  XIX  to  (Jj 

gtt.  X  to  II 
gtt.  XXX  to  fa 
gtL  III  to  fgij 

Expect.,  narcot,  etc. 

Opium. 
Expect.,  narcot.,  etc 

Din  retlc,  sedative,  etc 

Working  Formulas  from  the  U.  S.  Pharmaoop<eia. 

Acehim  LobeliiE,  U.  S,  P.     {Vinegar  of  Lobdia.) 

Take  of  Lobelia,  in  No.  30  powder,  ten  parte      ....      10 
Diluted  acetic  acid,  a  eufficient  quantity 

To  make  one  hundred  parts 100 

Moisten  the  powder  with  6  parts  of  diluted  acetic  acid,  pack  it  firmly 
in  a  conical  glass  percolator,  and  gradually  pour  upon  it  diluted  acetio 
acid  imtil  100  parts  of  filtered  liquid  are  obtained. 

Acetum  Opii,  U.  S.  P.    (  Vinegar  of  Opium.)   . 

Powdered  opium,  ten  parts 10 

Nutm^,  in  No.  30  powder,  three  parts 3 

Sugar,  twenty  pwts         ,  20' 

Diliited  acetic  acid,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Macerate  the  opium  and  nutm^  in  50  parts  of  diluted  acetic  acid  for 
24  hours;  put  the  mixture  into  a  conical  glass  percolator  and  return  the 
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percolate  until  it  passes  clear,  then  gradnally  pour  on  diluted  acetic  add 
until  80  parte  of  liquid  are  obtained.  In  this  dissolve  the  sugar  by 
agitation  without  heat  and  strain. 

Acetum  SanguinaT^,  U.  S.  P.     ( Vineffor  of  Bloodroot.) 
Take  of  B]oodroot,  in  No.  30  powder,  ten  parte  .        ...      10 
Dilut«d  acetic  acid,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Proceed  as  for  acetum  lobelia. 

Acetum  SdUce,  U.  S.  P.    ( Vinegar  ofSqmll.) 

4  troyounces. 

A  sufficient  quantity. 

Moisten  the  powder  with  30  parts  of  dilated  acetic  acid,  after  Uie 
mixture  has  ceased  to  swell  pack  it  carefully  in  a  conical  glass  percolator, 
and  gradually  pour  upon  it  diluted  acetic  acid  until  100  parts  of  filtered 
liquid  are  obtamed. 

ElIXIBS   A2n>   COKDIAIS. 

Since  the  last  edition  of  this  work  was  issued,  the  number  of  elixirs 
which  have  been  brought  to  tfie  notice  of  physicians  by  different  manu- 
facturers can  hardly  be  stated  with  exactness,  and  it  has  certainly  had  an 
injurious  influence  upon  the  practice  of  legitimate  pharmacy,  each  maker 
claiming  superiority  for  his  own  preparations,  and  most  of  tliem  sedu- 
lously concealing  their  real  composition.  The  committee  of  revision, 
feeling  that  some  authorized  formula  for  an  elixir  which  might  serve 
as  a  basis  or  vehicle  for  many  of  the  medicines  so  recommended  was 
really  needed,  introduced  the  Elixir  Anraatii,  U.  8.  P. 

Mixir  of  Orange,  U.  8.  P.     (.Snyjfe  Elh^r.) 

Take  of  Oil  of  orange,  one  part 1  part. 

Cotton,  two  parte 2  parts. 

Sugar,  coarsely  powdered,  one  hundred  parte       ,  100    " 
Alcohol,  water,  each  a  sufficient  quantity 

To  make  three  hundred  parts  ....  300  " 
Mix  the  alcohol  and  water  in  the  proportion  of  1  part  of  aloohol  to 
3  of  water ;  add  the  oil  of  orange  to  the  cotton  in  small  portions  at  a 
time,  distributii^  it  thoroughly  by  picking  the  cotton  after  each  addi- 
tion ;  then  pack  it  tightly  in  a  conical  percolator,  and  gradually  pour  on 
the  mixture  of  alcohol  and  water  until  200  parts  of  filtered  liquid  are 
obtained.  In  this  liquid  dissolve  the  sugar  by  agitation,  wi&out  heat, 
and  .strain. 

We  give  below  as  many  formulae  for  the  various  popular  elixirs  and 
cordials  as  we  deem  necessary  and  as  our  space  will  permit. 

For  the  most  part,  these  elixirs  are  only  solutions  of  salts  in  some 
aromatic  saccharine  liquid.  It  is,  however,  folly  to  suppose  that  one 
basic  elixir  will  answer  equally  to  disguise  all  substances.  They  are 
usually  colored  various  shades  of  brown  or  red,  caramel  and  carmine 
being  the  principal  coloring  matters  used.  The  following  makes  a  good 
coloring  for  meet  of  them : 
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Gompoiaid  Powder  of  Cochineal. 

Take  of  Cochineal,  in  powder 120  gruos. 

Alum,  in  powder 120     " 

Carbonate  of  potaasium 120     " 

Bitartrata  of  potawium 240     " 

Mix.     Keep  in  well-fltoppered  vial. 

Cbmpoujui  Uricture  of  Chchmeal. 

Take  of  Compound  powder  of  cochineal  120  graina. 

IHluted  alcoliol 2  fluidouncea. 

Slightly  warm  the  diluted  alcohol  and  mix  with  the  powder,  macerate 
in  a  stoppered  vial  for  12  bouia,  and  filter  for  use.  This  is  permanent, 
and  impurts  a  beautiful  red  color  to  elixirs  and  Bolutions  which  have  no 
acid  properties. 

8mple  E^xir. 

Take  of  Spirit  of  orange i  fluidounce. 

Stronger  alcohol 4  fluidouncea. 

Cinnamon  water 6  " 

Syrup 6  " 

Mix. 

This  is  a  turbid  mixture.  For  many  puipoeee  it  is  not  necessary  to 
filter  before  using,  but,  generally,  it  should  be  clear,  particularly  when 
used  for  physicians'  prescriptions,  and  in  making  some  ^ixirs.  Filtering- 
paper  pulp,  made  by  beating  scraps  of  chemically-pure  filtering-paper  in 
a  mortar,  in  the  proportion  of  60  grains  of  paper  to  \  fiuidounce  of 
water,  added  to  16  fluidounces  of  the  elixir,  agitated  briskly  for  a  few 
moments,  and  filtered,  renders  the  elixir  perfectly  limpid.  The  paper 
is  free  from  the  chemical  objections  urged  against  carbonate  of  magne- 
uum,  chalk,  etc,  which  are  frequently  used  as  clarifying  ogeuts. 

The  veiT  pleasant  taste  and  odor  of  this  elixir,  its  freedom  from  color 
and  chemical  impurities,  commend  it  for  general  use  as  a  medicating 
vehicle. 

Red  Elixir. 

Take  of  Compound  tincture  of  cochineal         ,        ,      \  fluidounce. 

Simple  elixir 16  fluidouncea. 

Mix. 

This  is  sometimes  preferred  as  a  simple  elixir  because  of  its  beautiful 
color, 

Curasao  Cordial.    (L.  M.  Emaouel.) 

Take  of  Curasao  bark  (bitt«r  orange) 3j. 

Peel  of  sweet  oranges 5bs. 

Cloves, 

Canella,  of  each gra.  xv. 

Brandy (ha. 

Neutral  sweet  spirits Oij. 

Distilled  orange-flower  water   ■       .       ,       ,       .  f|iij. 

Sugar  ....-..,.  ftj. 

Prepare  a  tincture  by  percolation  with  the  aromatics,  brandy,  and 
sweet  spirits,  then  add  the  distilled  orange-flower  water  and  the  sugar. 
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Red  Ourofoo  Cordial.     {Improved  Fhrmvla^ 

Take  of  Sweet  spirita 1  pint. 

Tincture  of  orange-peel Sufficient. 

Syrup 1  pint. 

Oil  01  juniper, 

Tincture  of  saundere,  of  each,  to  taste. 
Mix. 

The  gennine  Curasao  cordial  is  imported  from  Rotterdam,  and  is 
highly  esteemed.  These  recipes  fona  good  imitations  of  it.  It  is  rec- 
ommended as  a  remedy  for  nausea,  espedally  when  a  symptom  of 
pr^naDf^. 

Elixir  Vaierianaie  of  Ammoma. 


Dissolve  the  valerianate  in  the  simple  elixir,  slightly  warmed,  and 
then  add  a  few  drops  of  aqua  ammoma  uutil  the  solutittn  is  exactly 
neutral  and  the  disagreeable  valerianic  odor  ia  destroyed. 

This  preparation  is  somewhat  similar  to,  and  takes  tlie  place  of,  the 
old  Pierlot's  solution. 

Pierlofs  Solution  of  Valerianate  of  Ammonium.     (Modified  Formula.) 


Take  of  Extract  of  valerian     . 

Fluid  extract  of  valerian   . 
Water.        ... 


Dissolve  the  extract  in  the  Buid  extract  and  water,  filter,  and  add 

Valerianate  of  ammonium        ...        2  drachms. 

Orange- flower  water. 

Simple  syrup,  of  each        .        .        .        .        }  fluidounce. 


Mixir  of  Valerianate  of  Ammonium  with  Quinin£. 


Mix.     Filter  if  necessary.     Sulphate  of  quinine  is  soluble  in  elixir  of 
valerianate  of  ammonium  to  twice  the  quantity  here  ordered. 

Mixir  Beef  Wine  and  Iron. 

Take  of  Extract  of  beef Sj. 

Citrate  of  iron  and  ammonia  gra,  Ixiv. 

Spirits  of  orange 3ij. 

Sugar 5iij. 

Sherry  wine q.  s.  ad  Qj. 

Mix  and  filter. 

Beef  Wine  Iron  and  Gnchonte. 

Take  of  Beef  wine  and  iron Qj. 

Sulphate  of  quinine 


Sulphate  of  cinchonine 
Sulphate  of  quinidine 
Sulphat«  of  cmchonidin 


Mix  and  filter. 
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Mixir  Bismuth. 

Take  of  Citrate  of  bismuth  and  ammonia  .  256  gruna. 

Aqua f|j. 

Dissolve  by  the  aid  of  a  gentle  heat  and  a  few  drops  of  aqua  ammonia, 
and  then  add 

Simple  elixir t$xv. 

Mixir  of  Caiiaaya. 

Take  of  Calisaya  bark t  troyouuce. 

Recent  orange-peel   .       .       .       .    \        " 

Ceylon  cinnamon, 

Coriander, 

Angelica  seeds,  of  each  .3  drachms. 

Caraway, 

Aniseea, 

Cocliineal,  of  each     ....    1  drachm. 

Frenoh  brandy,  and  water,  of  each  .    A  sufficient  qu&nti^. 

Simple  syrup 10  fluidounces. 

Peroolate  the  cinchona  and  aromatics  with  the  brandy,  until  10  fluid- 
ounces  are  obtained.  Continue  the  displacement  with  equal  parts  of 
brandy  and  water,  till  22  fluidounoee  are  obtained,  then  add  the  syrup 
to  bring  it  up  to  the  measure  of  2  pints. 

This  elixir  is  now  commonly  made  from  the  alkaloids,  the  following 
formula  being  recommended. 

Take  of  Sulphate  of  q^uinine 72  gre. 

Sulphate  of  cinchonine 24    " 

Sulphate  of  quinidine 20    " 

Sulphate  of  cinchonidine 12    " 

Elixir  of  orange 8  pints. 

Triturate  the  mixed  sulphates  with  I  pint  of  the  elixir,  pour  the  mix- 
tare  into  a  glass  flask,  and  heat  on  water-bath  until  solution  is  eflected ; 
while  etill  hot  add  the  remainder  of  the  elixir ;  when  oold,  filter. 

Mixir  OdisaycB  Ferraium. 
Tt^ce  of  CStrate  of  iron  and  ammonium        .        .  2a6  ktb. 

Elixir  calisaya 16  tl.  oz. 

Dissolve  uid  filter. 


Ferrated  Elidr  of  Gnchona.    (J.  T.  Shinn.) 

Take  of  Calisaya  bark,  in  powde 
Cinnamon  water  . 
Caraway  water     . 
Tincture  of  orange-peel 
Alcohol 
Brandy 

Soluble  pyrophosphate  of  iron 


4  troyounces. 
2  pints. 

1  pint. 

i     " 

2  pints. 

3  " 
2  ounces. 


Mix  tiie  cinnamon  water  and  caraway  water  with  tlie  tincture  of 
orange-peel,  and  percolate  the  bark  with  the  mixture.  Dissolve  the 
pyrophosphate  of  iron  in  the  percolate,  add  tlte  other  ingredients,  and 

This  contains  about  1  gr^n  of  pyrophosphate  of  iron  (with  citrate  of 
ammonia),  and  2  grains  of  cinchona  l»rk  to  a  drachm. 
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Elixir  Chloroformi.     {Chloroform  Paregoric.)    (Dr.  H.  Hartghonie.) 

Take  of  Chloroform 1(  fluidouDC«8. 

Tincture  of  opium li  " 

Tincture  of  camphor ij  " 

Arom.  Bpi.  of  ammoQia        .       .       .       .    ij         " 

Oil  of  cinnamon 20iV 

Brandy 2    fluidomicefl. 

Doee,  f 5^9  or  less,  in  spasmodic  affections  of  the  stomach,  diolera,  etc. 

Elixir  Chrydalis  Compositum,     (  Chmpound  Elixir  of  Turkey  Chrm.) 

Take  of  Elixir  of  orange 10  fluidounceB. 

Alcoliol 

Fluid  extract  of  corydalia 
Fluid  extract  of  stillingia 
Fluid  extract  of  prickly  aeh  bark    . 
Fluid  extract  of  blue  nag        ...  1}  " 

Iodide  of  potasBium         ....      360   graine. 
Mix  the  elixir  and  alcohol  and  add  t^e  fluid  extracts.     Dissolve  the 
iodide  of  potassium  in  the  mixture,  and  allow  to  stand  24  hoora  and 
filter. 

Elixir  de  Oarus. 
Take  of  Syr.  adtantum  (maidenhair),  lb.  J  to  Ov,   .       .       .    Oi. 

Spirit  of  gams Ovig, 

Saffron 3j. 

Orange-flower  water Oaa. 

Macerate  2  days,  and  filter. 

^irit  of  Gams. 
Take  of  Aloes, 

Saffron,  each 3tsb, 

Myrrh, 

Can  el  la, 

Cloves, 

Cinnamon, 

Nutniege,  of  each,  bruised   , 

Alcohol  dilut.        ...  .     . 

Orange-flower  water Oj.  ' 

Macerate  2  days,  and  disti]  1  gallon. 

Elixir  of  Gentian. 

Take  of  Fluid  extract  of  gentian  comp."  .        .  f^j. 

Elixir  aurant q.  s.  ft.  C^. 

Mix. 

Elixir  Gentianm  cum  Eerri  Odor. 

Take  of  Fluid  extract  of  gentian  comp fSj- 

Tinct.  ferri  chlor.  tasteless,  (page  347)        .        .  f  3v  nvix. 

Elixir  aurant q.  a.  ».  Q). 

Elixir  Glytn/rrhizie  Aromaticiis.    (J.  P.  Remington.) 


'.  6x1 


Oil  of  c 

Oil  of  nutmeg n^xij. 

Aqua q.  s.  A.  Qj. 

*  This  ii  made  lo  that  each  flnidouDce  represent!  the  iDgredieots  of  1  pint  of  mAiBioD 
gent,  oomp.,  the  menatcuum  beiiiK  diluted  alcohol. 
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ELIXIBS    AND    COBDIALS. 


Elixir  of  Gvarana. 
Take  of  Fluid  extract  of  guarana 


fSij  f 3v  TTLxi. 
q.  a.  ft.  Qj. 


Each  fluidouDce  will  represent  80  grains  of  Guarana  powder. 

Elixir  of  Hops. 

Take  of  Plnid  extract  of  hops f  Sijes. 

Elixir  aurantii q.  s.  ft.  Qj. 


Elixt  of  Pyrophosphate  of  Iron.    {Elixir  Cordial  Ferraied.) 


Simple  elixir 15 

Mix  and  filter. 

Elixir  of  Iron,  Quinine,  and  Strychni 

Take  of  Quinine  sulphate ] 

Iron  pyrophosphate i 

Strycnnine  sulphate 


Alcohol,  deodorized 

Syrup   . 

Spirit  of  orange  . 

Water 


}  fluidounce. 
1-  8.  adft,  Oj. 


Dissolve  the  quinine  sulphate  in  water  by  the  aid  of  a  few  drope  of 
dilute  sulphuric  acid,  and  then  precipitate  the  alkaloid  quinine  by  adding 
ammonia  until  the  solution  Bmells  slightly  of  that  base.  Collect  the  pre- 
cipitated quinine  on  a  filter,  wash  well,  and  dissolve  in  the  alcohol  and 
spirit  of  orange,  mixed.  Dissolve  the  fcrri  pyrophosphate  and  the 
strychnine  sulphate  in  the  water,  and  mix  them  with  the  syrup;  lastly, 
add  the  alcoholic  solution  of  the  alkaloid  and  filter. 

This  we  have  found  to  be  a  good  recipe  for  this  popular  remedy.  The 
dose  is  1  teaspoonful,  representing  1  grain  quinine  sulphate,  2  grains  ferri 
pyrophosphate,  and  ^^  grain  strychnine  sulphate. 


Elidr  of  Pepsin. 


Take  of  Saccharated  pepain 

Acid,  citric  . 

Water  . 
Spirit  of  orange 
Syrup    . 


m 

3ij. 


Dissolve  the  pepsin  in  the  water  and  sheny  wine,  mixed,  by  the  aid 
of  the  citric  acid,  add  the  syrup  and  spirit  of  orange,  mixed,  and  then 
filter. 

Elixir  of  Pepain  and  Bitmuth. 

Qj. 

ind  ammonium   .        .        .    128  grains. 


;vC00»^lc 


712  MEDICATED    WINES,  TINEGAB8,   ETC. 

Dissolve  the  bismuth  salt  in  the  smallest  quantity  of  water  pos^ble, 
hj  the  addition  of  a  few  drope  of  aqua  ammonia,  add  the  elixir,  and 
men  neutralize  the  solution  with  aqua  ammonia,  and  filter. 


Take  of  Phoaphorua  . 
Ether 

Chlorofonn    . 

Glycerin         . 

'    Elixir  of  orange 


Elixir  of  Phosphorus. 

fSij. 
f3iv. 
q.a-ft-Oij. 


Dissolve  the  phosphoms  in  the  mixture  of  ether  and  chloroform  hj 
immersing  them,  contained  in  a  strong  bottle,  into  a  water-bath,  ab 
soon  as  the  phoBphorus  melts  into  a  globule,  the  bottle  is  shaken  vigor- 
ously, and  tJnia  is  continued  until  it  is  dissolved.  The  phosphorus  solu- 
tion is  gradually  added  to  the  glycerin  and  elixir  of  orange,  previously 
mixed  and  warmed,  and  the  mixture  stirred  until  the  ether  and  chloro- 
form have  evaporated. 

Mixir  of  Potaa»ium  Bromide. 

Take  of  Potaasium  bromide iS'J  ^'  ?"■  ^'■ 

Simple  elixir Q). 

Rub  the  bromide  to  a  powder  and  dissolve  in  the  elixir,  warmed. 

Propylamin  Oardial. 

Take  of  Chloride  of  propylamiu       ....  96  trraiDB. 

Aniseed  water 9  Suidouncee. 

Atwood's  alcohol 3  " 

Simple  ayrup 4  " 

-    Safiron Sufficient. 

Dissolve  the  chloride  in  the  aniseed  water,  add  the  alcohol  and  syrup, 
digest  with  the  3a£&on,  and  filter  till  clear  and  bright. 


Compoand  Elixir  ofSutnbvL 

Take  of  Tincture  of  Bumbul  {Briiuh  Pharm.,  1867)»  .  4  fluidouncea. 

Syrup 4  " 

Compound  tincture  of  cocliineal  .        .        .  i  fluidounce. 

Elixir  of  valerianate  of  ammonium     .        .  8  fluidouncee. 

Mix. 

The  elixir  is  slightly  turbid,  owing  to  the  resin  of  the  sumbul,  which, 
if  filtered  out,  must  lessen  its  medicinal  powers.  This  is  riven  as  a 
tj'pe  of  extemporaneous  elixirg,  which  should  not  be  filtered,  but  dis- 
pensed with  the  direction, "  Shake  the  vial  before  pouring  out  each  doee." 

•  ThU  it  made  b;  macetlktiDg  and  djaplarini;  2)  ouDcea  (avo[rdDpiilB)  of  powdered 
tnmbul  wlUi  proof  Bpirlt,  so  aa  10  obtain  1  imper^  pint  (f^xu  fS™i  ^'  3-  measure) 
of  dmitan.— Editor. 
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Elinr  of  Taraxaeiem  Oomp. 

Take  of  Ground  taraxacum 
Ground  wild  cherry 
Orouud  gentian 
Ground  orange  peel 
Ground  caseia 
Ground  anise 
Ground  cardamom 
Ground  liquorice  root 


Abater  and  alcohol,  each 


Quantity  sufficient 


Mix  the  powder,  aod  pepoolate  with  a  menetrnnm  of  1  part  alcohol 
and  3  parts  of  water,  until  6J  pints  of  tincture  are  obt^ned,  add  the 
syrup,  and  filter. 


CHAPTER   VI. 


FLUID  EXTRACTS. 


THIS  class  of  preparations,  which  was  first  introduced  into  the  Pkar- 
maeopceia  in  1850,  has  been  steadily  growing  in  favor  with  the 
public  and  with  the  pharmacists  through  the  successive  years  until  they 
have  become  almost  as  numerous  as  the  vegetable  drugs  in  popular  use, 
and  this  is  apparently  from  the  facility  they  afford  the  quasi  apothecary 
to  prepare  Galenic^  preparations  of  wealcer  grades.  This,  in  many 
instances,  b  most  unfortunate,  as  the  process  of  exhausting  a  drug  and 
then  concentrating  the  solution  thus  obtained,  to  make  it  into  a  fiuid 
extract,  which  is  to  be  diluted  to  ^  or  J  its  strength,  must  deteriorate  to 
some  extent  the  remedial  value  of  the  medicine.  The  number  of  these 
preparations  in  1850  was  7  ;  in  1860  the  number  wai*  increased  to  25 ; 
m  1870  to  46 ;  and  in  the  present  edition  79  are  directed. 

The  use  of  glycerin  is  still  continued  in  the  preparation  of  the  fiuid 
extracts,  although  not  to  as  great  an  extent  as  in  the  edition  of  1870 ; 
the  mode  of  procedure  is  quite  similar,  a  longer  maceration  having  been 
directed  in  the  edition  of  1870  than  in  the  present,  and  ^  of  the  whole 
bulk  is  reserved  in  place  of  J ;  the  remaining  portions  are  to  be  evajH)- 
rated  separately  and  then  dissolved  in  the  same  menstruum  as  was  used 
in  the  preparation  of  tlie  reserved  portion ;  this  formula,  if  carefully 
followed  out,  will  obviate  the  ill-enecta  whicli  were  caused  by  the  for- 
mulas of  1870. 

It  would  seem  that  the  introduction  of  a  fiuid  extract  of  nux  vomica 
was  unnecessary,  m  it  must  be  diluted  largely  to  be  employed  in  the 
usual  doses  that  this  remedy  is  ordinarily  prescribed  in. 

In  arranging  the  fiuid  extracts  it  was  thought  preferable  to  classify 
them  in  respect  to  the  character  of  the  menstruum  used  in  their 
preparation,  rather  than  in  any  way  dependent  upon  their  medicinal 
properties. 
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FLUID    EXTRACTS. 


1 

s 

Exhaust  the  ipecac,  and  dUtil  the  aloohol  until 
reduced  to  50  cc,  aod  add  lo  it  100  cc  of 
water  j  evaporate  the  mixture  to  75  cc  and  fil- 

the  waahiiige  are  taUelesH;  evaporate  the  fil- 

and  add  enough  aloohol  to  make  the  fluid 
extract  measure  100  cubic  centimeters. 

1 

4 

s 

s 

rill 


f.J 

S 

1p 

i 

Pii 

f" 

tm 

j    a-s'; 


5-5  2  £i 


1 

a             ssssasss 

1 

E 

Eihauet  the  drug,  reeerring  the  amount  directed, 
evaporate  the  remainder  to  a  soft  extract,  dis- 
solve this  in  Ihe  reserved  portion,  and  add 

measure  100  cc 
Proceed  as  for  extractum  digitalis  fiuidum. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 

paij(«»a 

ds         ggsssssgg 

i 

i 

3  parts  alcohol, 
1  part  water. 

do. 
do. 
do. 
do. 

do. 
do. 

do. 

do. 
do. 

junomv 

|s        sss^sssss 

■J9p*Od 

3             ^SSSgS^SS 

1 

Extractum  guarans  fluitlum 
Extractum  hydraalis  fluidum     . 
Extractum  hvoecyami  fluidum  . 
Extractum  iridis  fluidum  . 
Extractnm  podophvtli  fluidum. 
Extractum  rhei  fluidum    . 

Extractum  ecramouii  fluidum    . 
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722  fluid  exthact8. 

Working  Formulas  for  Officinal  Fluid  Extracts. 

Exiractum  Aconiti  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Aconite.) 
Aconite,  in  powder  No.  60,  one  hundred  grammes     .        .        .    100 


To  make  one  hundred  cubic  centimeters  ....  100 
Moisten  the  powder  with  40  gms.  of  alcohol,  in  which  the  tartaric 
acid  has  been  dissolved,  and  pack  it  firmly  in  a  cylindrical  glass  perco- 
lator; then  add  enough  alcohol  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  b^ns  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  mac- 
erate for  48  houra.  Then  allow  the  percolation  to  proceed,  gradually 
adding  alcohol  until  the  aconite  is  exhausted.  Reserve  the  fii-st  90  c.c 
of  the  percolate,  and  evaporate  the  remainder,  in  a  porcelain  capsule,  at  a 
temperature  not  exceeding  60°  C.  (1 22°  F.),  to  a  soft  extract ;  dissolve 
this  in  the  reserved  portion,  and  add  alcohol  enough  to  make  the  fluid 
extract  measm^  100  c.c. 

This  is  one  of  the  new  preparations  of  this  class,  and  it  is  to  be  regretted 
that  the  native  combination  of  the  nconitine  hais  been  destroyed  in  the 
process  directed,  as  the  idea  of  a  fluid  extract  is  that  it  shall  represent 
the  drug  whence  obtained  in  its  natural  combinadon. 

Extradmn  Amkce  Sadids  Fluidum,  U.  8.  P.     (Fluid  Extract  of 
Arnica  Soot.) 


To  make  one  hundred  cubic  centimeters     ....    100 

Moisten  the  powder  with  40  gms.  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  diluted  alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
Ix^ius  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  until  the  arnica 
root  U  exhausted.  Reserve  the  first  90  c.c  of  the  percolate,  and  evap- 
orate the  remainder,  at  a  temperature  not  exceeding  50°  C.  (122°  F.), 
to  a  sofl  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
diluted  alcohol  to  make  the  fluid  extract  measure  100  cc 

Extraetum  Aromatieum  Fluidum^  U.  S,  P.   [Aromatic  Fluid  Extract.) 


To  make  one  hundred  cubic  ceutimetera      ....    100 

Moisten  the  powder  with  35  gms.  of  alcohol,  and  pack  it  firmly  in  a 

cylindrical  percolator;  then  add  enough  alcohol  to  saturate  the  powder 

and  leave  a  stratum  above  it.   When  the  liquid  begins  to  drop  from  the 

pen»lator,  close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
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later,  maoenite  for  48  hours.  Then  allow  the  peroolatioD  to  proceed, 
nsduallj  adding  alcohol,  undt  the  aromatic  powder  is  exhausted. 
Keeerve  the  first  85  c.c.  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract;  diaeolve  this  in  the  reser\'ed  portion,  and  add  enough 
alcohol  to  make  the  fluid  extract  measure  100  ce. 

Ejctractum  Aurantii  Amari  FMdum,  U.  8,  P.    (Fluid  Extract  of 
Bitter  Orange  Peel.) 
Bitter  orange  peel,  in  No.  41)  powder,  one  hundred  grammea    .     100 
Alcohol, 
Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters     ....    100 

Mix  2  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  35  gnis.  of  the  mixture,  paelt  it  moderately  in  a  conical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  prooeed, 
gradually  adding  menstruum,  until  the  orange  peel  is  exhausted. 
Reserve  the  first  80  c.c.  of  the  percolate,  and  evaporate  the  remainder, 
at  a  temp^vture  not  exceeding  50°  C.  (122°  F.),  to  a  soft  extract; 
dissolve  this  in  the  reserved  portion,  and  add  enough  menstruum  to 
make  the  fluid  extract  measure  100  cc. 

Extractam  BeOadonruB  Ituidum,  U.  S.  P.     {Muid  Extract  of  BeUa- 

donna.) 

Belladonna  root,  in  No.  60  powder,  one  hundred  grammes  1<<0 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  ....  100 
Moisten  the  powder  with  35  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  tue  liquid  b^ns  to  drop  from  the 
percolator,  close  the  lower  orifice,  imd,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  tlic  belladonna  root  is  exhausted. 
Reserve  the  first  90  c.c.  of  the  percolate,  and  evaporate  the  reminder, 
at  a  temperature  not  exceeding  50°  C.  (122°  F.),  to  a  soft  extract ; 
dissolve  this  in  the  reserves!  portion,  and  add  enough  alcohol  to  make 
the  fluid  extract  measure  100  cc. 

Extraetum  Brayerm  Huidam,  U.  S.  P.      {Fltiid  Extract  of  Brayera.) 

Brayera,  in  No.  40  powder,  one  hundred  grammes.        .        .        100 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  ....        100 

Moisten  the  powder  with  40  gms.  of  alcohol,  and  pa<-k  it  firmly  in  a 
cylindrical  percolator;  then  add  enough  alcohol  to  saturate  the  powder 
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and  leave  a  stratnm  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifioe,  and,  having  cloeely  covered  the  per- 
colator, macerate  for  48  honra.  Then  allow  the  percolation  to  proreed, 
gradually  adding  alcohol,  until  the  brayera  is  exhausted.  Reserve  the 
first  90  e.c,  of  t^e  percolate ;  by  means  of  a  water-bath,  distil  off  the 
alcohol  from  the  remainder,  and  evaporate  the  residue  to  a  sofl  extract ; 
dissolve  this  in  the  reserved  portion,  and  add  enough  alcohol  to  make 
the  fluid  extract  measure  100  c.c 

ExtractamBuchu  Fluidum,  U.  S.  P.     {Midd  Extract  of  Buchu.) 

Buchu,  in  No,  60  powder,  one  hundred  grammea    .        .  I0l> 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  ....        100 

Mix  2  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  30  gma.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  b^t;ins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  mcDstruum,  until  the  buchu  is  exhausted.  Reserve 
the  first  85  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  menstruum 
to  make  the  fiuid  extract  measure  100  c.c. 

Eztraetum  Gulami  Maidum,  U.  S.  P.    {Muid  Extract  of  Calamus.) 

Calamus,  in  No.  60  powder,  one  hundred  grammea         .        .        100 
ATcoho),  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  .  .  ,  ,  100 
Moisten  the  powder  with  35  gms,  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percola- 
tor, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  the  calamus  Ls  exhausted.  Reserve  the 
first  90  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  alcohol 
to  make  the  fluid  extract  measure  100  c.c. 

Extraclum  GahimhcE  Fluidum.,  U.  S.  P.     {Fluid  Extract  of  Chlumia.) 

Calumba,  in  No.  20  powder,  one  hundred  grammes    .  .    100 

Diluted  alcohol,  a  sufficient  quantity' 

To  make  one  hundred  cubic  centimeters      ....    100 
Moisten  tlie  powder  with  30  gms.  of  dilute<l  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator ;  then  a<ld  enough  diluted  alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.     When  the  liquid 
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b^DH  to  drop  from  the  percolator,  cloee  the  lower  orifice,  and,  having 
qlosely  covered  the  percolator,  macerate  for  48  houre.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  until  the 
caiumba  is  exhausted.  Beaerve  the  first  70  c.c,  of  the  percolate ;  by 
means  of  a  water-bath  distil  off  the  alcohol  from  the  remainder,  antl 
evaporate  the  residue  to  a  sofl  extract;  dissolve  this  in  the  reserved 
portion,  and  add  enough  diluted  alcohol  to  make  the  fluid  extract  meas- 
ure 100  0.C 

Extractum  (Jarmabis  Indiccb  Fluidian,  U.  S.  P.     {Fluid  Extract  of 
Indian  Cannaiiis.) 

Indian  cannabis,  in  No.  20  powder,  one  hundred  grammes  100 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Moisten  the  powder  with  30  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  alcohol  until  the  Indian  cannabis  is  exhausted. 
Reserve  the  first  90  c.c.  of  the  percolate ;  by  means  of  a  water-bath 
distil  o&  the  alcohol  from  the  remainder,  and  evaporate  the  residue  to 
a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
alcohol  to  make  the  fluid  extract  measure  100  c.c. 

Extractum  Capsici  Fluidam,  U.  S.  P.     (Fluid  Extract  of  Cnjisicuin.) 

Capsicum,  in  No.  60  powder,  one  hundred  grammes  .        ,  100 

Alcoliol,  a  sufficient  qutuitity 

To  make  one  hundred  cubic  centimeters  ,  .  .  .  100 
Moisten  the  powder  with  50  gnis.  of  alcohol,  and  pack  it  firmly  in  a 
(^liodrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  T>ercolatlon  to  prowed, 
gradually  adding  alcohol,  until  the  capsicum  is  exhausted.  Reserve  the 
first  90  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  .soft  ex- 
tract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  alcohol  to 
make  the  fluid  extract  measure  100  c.c. 

Extractum  Chstaneai  Fluidum,  U.  S.  P.     {Fhild  Extract  of  Ca.sta?iea.) 

Castanea,  in  No.  80  powder,  one  hundred  grammes   ...     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters 100 

Pour  600  C.C.  of  boiling  water  ui>on  the  powder,  allow  it  to  macerate 
for  2  hours,  then  express  the  liquid,  transfer  the  residue  to  a  percolator, 
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and  pour  water  upon  it  until  the  powder  is  exhausted.  Evap<H'ate  the 
united  liquids,  on  a  water-bath,  to  200  e.c,  let  cool,  and  add  60  c.c  of 
alcohol.  When  the  iiLsoluble  matter  has  subsided,  separate  the  clear 
liquid,  filter  the  remainder,  evaporate  the  united  liquids  to  80  c.c, 
allow  to  cool,  and  add  enough  alcohol  to  make  the  fluid  extract  measure 
100  C.C. 

ExtractUM  Chimaphilee  Fluidam,  U.  S.  P.     {Fluid  Extract  of 

Chimapkila.) 

Chimsphila,  in  No.  30  powder,  one  hundi-ed  grammes  100 

Glycenn.  ten  grammes 10 

Diluted  alcohol,  e.  sufBcient  quantity 

To  ninke  one  hundred  cubic  centimeters      ....    100 

Mix  the  glycerin  with  90  gms.  of  diluted  alcohol.     Moisten  the 

powder  with  40  gms.  of  the  mixture,  and  pack  it  firmly  in  a  cj-lindrical 

percolator  ;   then  add  enough  of  the  menstruum  to  saturate  the  powder 

and  leave  a  stratum  above  it.    When  the  liquid  begins  to  drop  from  the 

Iiercolator,  close  the  lower  orifice,  and,  having  closely  covered  the  perro- 
ator,  macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding,  first  the  remainder  of  the  menstruum,  and  afterward, 
diluted  alcohol,  imtil  the  chiniaphila  is  exhaunted.  Reserve  the  first 
70  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ; 
dissolve  this  in  the  reserved  portion,  and  add  enough  diluted  alcnhol  to 
make  the  fiuid  extract  measure  100  c.c. 


Extractum  Chiratts  Flaidum,  U.  S.  P.     {Fluid  Extruct  of  Chirata.) 
Chiratn.  in  No.  30  powdar,  one  hundred  grammes  .  100 

Glycerin,  ten  grammes 10 

DituUKl  alcohol,  a  siiflicierit  quantity 

To  mnke  one  hundred  cubic  centimeters  ....  100 
Mix  the  glycerin  with  90  gms.  of  diluted  alcohol.  Moisten  the 
powder  with  iJo  gms,  of  the  mixture,  and  j«ick  it  firmly  in  a  cj'liudrieal 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  pon-dor 
and  leave  a  .stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
peri^>]ator,  close  tlie  lower  orifice,  and,  having  closely  covered  the  i>er- 
colator,  macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gr.idnally  adding,  dvni,  the  remainder  of  the  menstruum,  and  afterward, 
dilutal  alcohol,  until  the  chirata  is  exhausted.  Reserve  the  first  85 
c.c.  of  the  percolate ;  by  means  of  a  water-bath,  distil  off  the  alcohol 
from  the  remainder,  and  evajioratc  the  residue  to  asoft  extract;  dissolve 
this  in  the  reserved  portion,  and  add  enough  diluted  alcohol  to  make  the 
fluid  extract  measure  100  c.c. 

Extractum  Cimicifagce  Mmdum,  U.  S.  P.     {Fluid  Extract  of 
amidfui/a.) 

Ciminfiiga,  in  No.  60  powder,  one  hundred  grammes     .        .        100 
Alcohol,  a  sufBcient  quantity 

To  make  one  hundred  cubic  centimeters  ....        100 
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Moisten  the  powder  with  25  giua.  of  alcohol,  and  pock  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  aloohol  tu  eaiurate  the  powder 
aiid  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  cloHe  the  lower  orifice,  and,  having  closely  covered  tlie  percola- 
tor, macerate  for  48  hours.  Then  allow  the  percolatiou  to  proceed, 
gradually  adding  alcohol,  until  the  cimicifuga  is  exhausted.  Itescrve 
the  first  90  c.c.  of  the  percolate,  and  evajioratc  the  remainder  to  a  soft 
extract;  dissolve  this  in  the  reserved  portion,  and  add  enough  alcohol 
to  make  the  fluid  extract  measure  100  cc 


Extractum  CimkontE  Huidiim,  U.  S.  P.     {Fluid  Extract  of  Cinchona.) 

Yellow  cinchona,  in  No.  60  powder,  one  hundred  grammes  .        100 

Glycerin,  twenty'live  grammes 25 

Alcohol, 

Wat«r,  each,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters  ....        100 

Mix  the  glycerin  with  75  gm«.  of  alcohol.  Moisten  the  powder  with 
35  gms.  of  the  mixture,  pack  it  firmly  in  a  cjlindrical  percolator,  and 
pour  on  the  remainder  of  the  menBtnium.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  niacenite  for  48  hours.  Then  allow  the  j>ercNila- 
tion  to  proceed,  and,  when  the  liquid  in  the  peawlator  has  disappeared 
from  the  surface,  gradually  pour  on  a  mixture  of  alcoliol  and  water, 
made  in  the  proportion  of  3  parts  of  alcohol  to  1  part  of  water,  ami 
continue  the  jicrcolation  until  the  cinchona  is  exhausted.  Reserve  the 
first  75  c.c.  of  the  [lorcolate,  and  evaporate  the  remainder  to  a  sofb 
extract ;  dissolve  this  in  the  rescr\-ed  portion,  and  add  enough  of  a  mix- 
ture of  alcohol  and  water,  using  the  same  proportions  as  before,  to  make 
the  fluid  extract  measure  100  cc 


Extracttim  Colchld  Mmticts  Fluidum,  V.  S.  P.    {FtuUl  Extract  of 
Colcfticttm  Boot.) 

Colchicum  root,  in  No.  GO  powder,  one  bundretl  grammes     .        100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  ....        100 

Mix  2  parts  of  alcoiiol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  35  gms.  of  the  mixture,  pack  it  mo<lcrately  in  a  cylin- 
drioii  percolator ;  then  add  enough  of  the  menstruum  to  saturate  the 

gwder  and  leave  a  stratum  above  it.  When  the  litjuid  begins  to  di-op 
im  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to 
pnx«ed,  gradually  adding  menstruum,  until  the  colchicum  root  is 
exhausted.  Reserve  the  first  85  c.c,  of  the  percolate,  and  evaporate  the 
remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and 
add  enough  menstruum  to  make  the  fluid  extnu^  measure  100  cc. 
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Extractum  Colchici   Seminis  Ftuidum,  U.  S.  P.    (Fluid  Exiraet  of 

Gohhicam  Seed.) 

Colchicum  seed,  in  No.  30  powder,  one  hundred  grammes        .    100 

Alcohol, 

Water,  each,  a  aufficieut  quantity 

To  make  one  hundred  cubic  centimetres  ....  100 
Mix  2  parts  of  alcohol  with  1  part  of  water,  and,  ha^-ing  moisteoed 
the  powder  with  30  gma.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator,  then  add  enough  menstruum  to  saturate  the  powder  and 
leave  a  striitum  above  it.  When  the  liquid  b^us  to  drop  from  the 
percolator,  cloec  the  lower  orifice,  and,  having  eloeely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
nadually  adding  menstruum  until  the  oolchicum  seed  is  exhausted. 
Reserve  Hie  first  85  c.c.  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
menstruum  to  make  the  fluid  extract  measure  100  c,c. 

Extractum  Chnii  Fluidum,  U.  S.  P.    {Fluid  Extract  of  Ooniujn.) 

Conium,  in  No,  40  powder,  one  hundred  grammes     .        .        .    100 

Diluted  hydrochloric  acid,  three  grammes 3 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....    100 

Moisten  the  powder  with  30  gms.  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  diluted  alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  j>ercolator,  cloae  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol  until  the  conium 
is  exhausted.  Reserve  the  first  85  c.c,  of  the  percolate,  and,  having 
added  the  diluted  hydrochloric  acid  to  the  remainder,  evaporate  it,  at  a 
temperature  not  exceeding  50°  C  (122°  F.),  to  a  soft  extract;  dissolve 
this  in  the  reserved  portion,  and  add  enough  diluted  alcohol  to  make 
the  fluid  extract  measure  100  cc. 

Mxtraetum  Comtis  Fluidum,  U.  3.  P.    {Fluid  Extract  of  Comus.) 

CornuB,  in  No.  60  powder,  one  hundred  grammes      .        .        .    100 

Glycerin,  twenty  grammes 20 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  ....  100 
Mix  the  glycerin  with  80  gms.  of  diluted  alcohol;  moisten  the 
powder  with  30  gms.  of  the  mixture,  and  pack  it  firmly  in  a  cj'lindrical 
percolator;  then  add  enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  alx)ve  it.  When  the  liquid  b^ns  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding,  first,  the  remainder  of  the  menstruum,  and  afterward 
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diluted  alcohol  uotil  the  cofdus  \b  exhausted.  Reserve  the  first  85  c.c. 
of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ;  dissolve 
this  in  the  re8er\'ed  portion,  aod  add  enough  diluted  alcohol  to  make 
the  fluid  extract  measure  100  c.c. 

Extraetum  Cubeba  Mmdum,  U.  S.  P.    {Muid  Extract  of  CiiU-h.) 

Cubeb,  ia  No.  60  powder,  one  hundred  grammea        ...     100 
Alcohol,  a  Bufficient  quantity 

To  make  one  hundred  cubic  centimetera      ....     100 

Moisten  the  powder  with  26  ems.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  pen»lator;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum'  above  It.  When  the  liquid  beglus  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  alcohol  until  the  cubeb  is  exhausted.  Reserve 
the  first  90  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soil 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  alcohol 
to  make  the  fluid  extract  measure  100  c.c 

Extraetum   Cypripedii  Muiditm,  U.  S.  P.     {Fltiid  Extract  of 
Cypripedium.') 

Cypripedium,  in  No.  60  powder,  one  hundred  grammee  100 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimetres  ....  100 
Moisten  the  powder  with  35  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator;  then  add  enough  alcohol  to  saturate  the  ]K)wder 
and  leave  a  stratnm  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  tlie  percolation  to  pro- 
ceed, gradually  adding  alcohol  until  the  cypripedium  is  exhau.'itcd, 
Reser\-e  the  first  85  c.c.  of  the  percolate,  and  e\-aporate  the  remainder 
to  a  soft  extract ;  dissolve  this  in  tlie  reserved  portion,  and  add  enough 
alcohol  to  make  the  fluid  extract  measure  100  ca. 

Extraetum  Digitalis  Fluidum,  U.  S.  P.    (Fluid  Extract  of  Digitalis.) 

Digitalis,  recently  dried,  and  in  No.  60  powder,  one  hundred 

grammes 100 

Alcohol, 

Water,  each,  a  sufficient  quantity  • 

To  make  one  hundred  cubic  centimetere      ....    100 

Mix  3  parts  of  alcohol  with  1  part  of  water,  and,  having  nioiHtcned 
the  powder  with  35  gms.  of  the  mixture,  pack  it  firmly  in  a  cjlindriral 
percolator;  then  add  enough  of  the  meontruum  to  saturato  the  powder 
and  leave  a  stratum  above  it.  ^Tien  the  liquid  b^ins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
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percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  inenBtruum,  until  the  digitalis  is  exhausted. 
Reserve  the  first  85  c.c.  of  the  percolate,  and  evaporate  the  remainder 
to  a  sotl  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
menstruum  to  make  the  fluid  extract  measure  100  c.c. 


Exlractum  DukainarcB  Flaldum,  U.  S.  P.    {Fluid  Extract  of  Duka- 

Dulcamara,  iii  No.  60  powder,  one  hundred  grammes        .        .     100 
Dilute<l  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....    100 

Moisten  the  powder  with  40  gms.  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  diluted  alcohol  to 
saturate  the  powder  ond^  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  until  the  diil- 
camai-a  is  exhausted.  Reserve  the  first  80  c.c.  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract;  dissolve  this  in  the  i-eserved 
portion,  and  add  enough  diluted  alcohol  to  make  the  fluid  extract 
measure  100  c.c. 

Extractuin  ErgotcB  Fluidum,  U.  S.  P.    {Fluid  Extract  of  Ergot.) 

Ergot,  recently  ground,  and  in  No.  60  powder,  one  hundred 

Krammes 100 

Diluted  hydrochloric  acid,  six  grammes 6 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....    100 

Mix  3  parts  of  alcohol  with  4  j«rta  of  water,  and,  having  moistened 
the  powder  with  30  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstmara  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  tlie  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Theu  allow  the  percolation  to  pro- 
ceed, gradually  adding  menstruum,  until  the  ei^t  is  exhausted.  Re- 
serve the  first  85  c.c.  of  the  percolate,  and,  having  added  the  diluted 
hydrochloric  acid  to  the  remainder,  evaporate  to  a  soft  extract ;  dissolve 
this  in  the  reser%'ed  portion,  and  add  enough  menstruum  to  oiake  tlie 
fluid  extract  measure  100  c.c. 

Extractum  Eiytkroxi/U  Fluidum,  U.  S.  P.     (Fluid  Extract  of  Ery- 
throxr/lon.) 

iwder,  one  I 
[uted  alcohol,  a  Bufficient  quantity 

To  make  one  hundred  cubic  centimeters 
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Moisten  the  powder  with  45  gmn.  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  diluted  alcohol  to 
saturate  the  powder  and  leave  a  utratum  above  it.  When  the  liquid 
b^na  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
clct^lv  coverod  t)ie  percolator,  macerate  for  43  houm.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  until  the  en'- 
throxylon  is  exhau><ted.  Ket<erve  the  first  80  c.c.  of  the  percolate,  and 
evaporate  the  remainder  to  a  sofl  extract;  dimolve  this  in  the  reserved 
portion,  and  add  enough  diluted  alcohol  to  make  the  fluid  extract 
measure  100  c.c. 

Exiractam.  Eucalypti  Fluidum,  U.  S.  P.  {Fluid  Extract  of  Eacali/ptus.) 

EocalnttuB,  in  No.  40  powder,  one  hundred  grammes       .        .    100 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  ....  100 
Moisten  the  powder  with  35  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  ah-ohul  to  »uttiirate  the  iK)wdet 
aJid  leave  a  stratum  above  it.  When  the  liquid  begins  to  dn)p  from 
the  percolator,  close  the  lower  orifice,  and,  having  clowly  covered  the 
percolator,  macerate  fur  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  alcohol,  until  the  eucalyptus  is  exhausted.  Ite- 
serve  the  first  85  c.c.  of  the  percolate,  and  e\'aporate  the  remainder  to  a 
soft  extract;  diseolve  this  in  the  rer^rved  portion,  and  add  enough 
alcohol  to  nmke  the  Huid  extract  measure  100  cc 

Extractuiii  Eapatorii  Fluidum,  U.  S.  P.     {Fluid  Extract  of 
Fii/Mhriiiiii.) 

Eupatorinm,  in  No.  40  powder,  one  hundred  grimiincs  .        ,        100 
Diluted  alcohol,  a  Buflicient  iiuantity 

To  mnke  one  hundred  culiic  centimeters  ,        .        .        100 

Moisten  the  powder  with  40  gnis.  of  diluted  alcohol,  and  i>a<'k  it 
firmly  in  a  cylindrical  percolator;  then  a<ld  enough  <liluted  alcohol  to 
saturate  the  powder  and  leave  a  stratum  al)«ve  it.  When  the  liquid 
begins  to  drop  from  the  iKiroolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percoktion  to  proceed,  gradually  adding  diluted  alcohol,  until  the  eu[»a- 
tOTiiun  is  exhausted.  Reserve  tiie  first  80  c^c.  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  cxtnu^t ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  diluted   alcohol   to  nmke  the  fluid   extract 

3  100  CO. 


Ectrachan  FrangtdoR  FliiUum,  U.  9.  P.    (IRuid  Ertract  of  Frangrda.) 

Frangula,  in  No.  40  powder,  OH©  hundred  graromes        .        .        100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  .        .        •        100 
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Mix  1  port  of  alcohol  with  2  parte  of  water,  and,  having  moistened 
the  powder  with  35  gma.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  ha\Tng  closely  covered  the  per- 
t-olator,  macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  menstruum,  until  the  frangula  is  exiiausted.  Reserve 
the  first  80  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract;  dissolve  this  in  the  reserved  portion,  and  add  enough  men- 
struum to  make  the  fluid  extract  measure  100  c.c. 

ExtrMtum  Gdsemii  Fluidum,  U.  S.  P.    (Fluid  Extract  of  Gdsemum.) 

Gelsemium,  in  No.  60  powder,  one  hundred  grammes   .        .        100 
Alcohol,  a  Bufflcient  quantity 

To  make  one  hundred  cubic  centimeters  .        .        .        100 

Moisten  the  powder  with  30  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator  ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  Ix^ns  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  ^low  the  percolatioD  to  pro- 
ceed, gradually  adding  alcohol,  antil  the  gelaemium  is  exhausted. 
Ret(er\-e  the  first  90  c,c.  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
alcohol  to  make  the  fluid  extract  measure  100  c.c 

Extrachim  Gentiance  Fluidian,  U.  S.  P.    {Fluid  Extract  of  Gentian.) 

Gentian,  in  No.  30  powder,  one  hundred  grammes  .        .        100 

Diluted  alcohol,  a  sufficient  qaantity 

To  make  one  hundred  cubic  centimeters  .        .        .        100 

Moisten  the  powder  with  35  gms.  of  diluted  alcohol,  and  pack  it  firmly 
in  a  cylindrical  percolator ;  then  add  enough  diluted  alcohol  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  i)ercolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  48  hours.  Then  allow  the  percola- 
tion to  proceed,  gradually  adding  diluted  alcohol,  until  the  gentian  is 
exhausted.  Reserve  the  first  80  cc.  of  the  percolate.  By  means  of  a 
water-bath,  distil  off  the  alcohol  from  the  remainder  and  evaporate  the 
residue  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add 
enough  diluted  alcohol  to  make  the  fluid  extract  measure  100  cc. 

Extractuin  Geranii  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Geranium.) 

Geranium,  in  No.  30  powder,  one  hundred  grammes     .        .        lOO 
Glycerin,  ten  grammes 10 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centiuietere  .        .        .        100 
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Mix  the  glyeerin  with  90  gnia.  of  diluted  alcohol,  and,  having  moist- 
eoed  the  powder  with  35  gras.  of  the  mixture,  pack  it  firmly  in  a 
cylindrical  percolator;  then  add  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  al)ove  it.  When  the  liquid  b^na  to  drop 
from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding,  first,  the  remainder  of  the  menstruum,  and 
afterward,  diluted  alcohol,  until  the  geranium  is  exhausted.  Reser\'e 
the  first  70  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  diluted 
alcohol  to  make  the  fluid  extract  measure  100  c.c. 

Extractum  Glyiifrrham  Fluidum,  U.  S.  P.     (Fluid  Extract  of 
Glycyrrkiza.) 

GlyeyrrhizB,  in  No.  40  powder,  one  hundred  grammes  .     100 

Water  of  anirnnnia,  Ave  grammes 6 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  culiic  centimetera  ....  100 
Mix  2  gms.  of  water  of  ammonia  with  120  gms.  of  diluted  alcohol, 
and,  having  mobtened  the  |)owder  with  35  gnis.  of  the  mix- 
ture, pack  it  firmly  in  a  cylindrical  glass  pen-olator;  then  add 
enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  l)egin8  to  drop  from  the  j)ercolator,  elowc 
the  lower  orifice,  and,  having  clowlv  covered  the  percolator,  macerate 
for  48  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding;, 
first,  the  remainder  of  tlic  menstnmm,  and  afterward,  dilutetl  ah'ohol, 
until  the  glycj'rrhiza  is  cxhau.ited.  Reser^'e  the  first  75  c.c.  of  the 
percolate,  and,  having  added  3  gms.  of  water  of  ammonia  to  the 
remainder,  evaporate  to  a  soft  extract;  dissolve  this  in  the  reserved  por- 
tion, and  add  enough  diluted  alcohol  to  make  the  fluid  extract  measure 
100  c.c. 

Ertractum  Gossypii  Radicis  Fluidvm,  U.  S.  P.     {FhiUI  Extract  of 
(.mm  Hoot.) 

Cotton  root,  in  No.  80  powder,  one  hundred  grammes       .        .     100 
Glycerin,  twenty-five  gramnieH    ...  ...      25 

Alcohol, 

Water,  each,  a  eiifficient  quantity 

To  make  one  hundred  cubic  centimetera     ....     100 

Mix  the  glycerin  with  75  gms.  of  alcohol,  and,  having  moistened 
the  powder  with  50  gms,  of  the  mixture,  pack  it  firmly  in  a  c\liu- 
driaU  percolator,  and  pour  on  the  remainder  of  the  menstruum.  \Vheu 
the  liquid  begins  to  drop  from  the  pertwlator,  close  the  lower  orifi<'c, 
and,  having  closely  covered  the  percolator,  macerate  for  48  hours.  Then 
allow  the  percolation  to  proceed,  and,  when  the  liquid  in  the  percolator 
has  disappeared  from  the  surface,  gradually  pour  on  a  mixture  of  alco- 
hol and  water,  made  in  the  proportion  of  3  parts  of  alcohol  to  1  part 
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of  water,  aod  continue  the  percolation  until  the  cotton  root  is  exhausted. 
Reserve  the  first  70  c.c.  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract ;  diseolve  this  in  the  reserved  portion,  and  add  enough 
of  a  mixture  of  alcohol  and  water,  using  the  same  proportions  as  before, 
to  make  the  fluid  extract  measure  100  cc. 

Extractum  GrindeticB  Fluidum,  U.  S.  P.    (Fluid  Extract  of  Grmddla.) 
Griiulelia,  in  No.  30  powder,  one  hnndred  grammes  .        .        .    100 
Alcohol, 
WiLter,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  ....  100 
Mix  3  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  30  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
pen'olator;  then  add  enough  menstnmm  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  b^ins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  menstruum,  until  the  grindelia  is  exhausted.  Reserve 
the  first  85  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  men- 
struum to  make  the  fluid  extract  measure  100  c.c, 

Mctractum  Guarame  Fluidum,  U.  8.  P.     {Fluid  Extract  ofGuarana.) 

Guarana,  in  No.  60  powder,  one  hundred  grammes  .         .        .     100 

Alcohol, 

Wat«r,  each,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters 


Mix  3  ports  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  20  gms.  of  the  mixture,  pack  it  firmly  in  a  cyliodrical 
pereolat4)r;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.     When  the  liquid  b^ius  to  drop  from  the 

E;rcolator,  close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
tor,  macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
Sradually  adding  menstruum,  until  the  guarana  is  exhausted.  Reserve 
le  first  80  c.c.  of  the  peri-olate.  By  means  of  a  water-bath,  dbtil  off 
the  alcohol  from  the  remainder,  and  e\Tiporate  the  residue  to  a  soft 
extra** ;  dissolve  this  in  the  reserved  portion,  and  add  enoi^h  men- 
struum to  make  the  fluid  extract  measure  100  c.c. 

Exiractum  HamamcUdis  Flwhiiii,  U.  S.  P.     {Fluid  Extract  of 

HamameUs.) 
Hamamelis,  in  No.  40  powder,  one  hundred  gmnuues       .        .    100 

AlRoIlol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 
Mix  1  part  of  alcohol  with  2  parts  of  water,  and,  having  moistened 
the  powder  with  35  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
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and  leave  a  stratum  above  it.  When  the  liquid  b^ius  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  cloeely  covered  the 
percolator,  macerate  foe  48  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding  menstruum,  until  the  hamamelis  is  ex- 
hausted. Keserve  the  first  85  c.c.  of  the  percolate,  and  evaporate  the 
remainder  to  a  soft  extract ;  dissolve  thie  in  the  reserved  portion,  and 
add  enough  meoatmum  to  make  the  fluid  extract  mcsBure  100  c.a 

Extractum  Sydrastis  Fluidum,  U.  8.  P.  {Fluid  Extract  of  Hydrastis.) 


Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimet«i8  ....  100 
Mix  3  parte  of  alcohol  with  1  part  of  water,  and,  having  moiHtened 
the  powder  with  30  gms.  of  the  mixture,  pack  it  firmly  in  a  C)-lindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  pemolation  to  pro- 
ceed, gradually  adding  menstruum,  until  the  bydrastia  is  exhausted. 
Rcser\-e  tlie  first  85  cc.  of  the  percolate.  By  means  of  a  water-lwith, 
distil  off  the  alcohol  from  the  remainder,  and  evaporate  the  residue  to 
a  soil  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough 
menstruum  to  make  the  fluid  extract  measure  100  cc 

Ertradum  Hyoacyavu  Fluiduvi,  U.  S.  P.      {Fluid  Extract  of 
Byoecyamus.) 

Hyoacyamua,  in  No.  60  powder,  one  hundred  grammes  100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  ....  100 
Mix  3  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  40  gms,  of  the  mixture,  pack  it  firmly  in  a  cjlindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  ]K»wder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  menstruum  until  the  hyoscj'anms  is  exhausted. 
Eeser\-e  the  first  85  c.c.  of  the  }>ercolatnr,  and  evaporate  the  remainder, 
at  a  temperature  not  cx(«eding  50°  C,  (122°  F,),  to  a  soft  extract ;  dis- 
solve this  in  the  re9er\-ed  portion,  and  add  enough  menstruum  to  make 
the  fluid  extract  measure  100  c.c. 

Ejiractum  Ipecacuanhce  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Ipecac.) 

Ipecac,  in  No.  80  powder,  one  hundred  grammes       .       .       ,    100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimetres     ....    100 
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Moisten  the  powder  with  35  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cyliadrical  percolator;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  ohove  it.  When  the  liquid  begins  to  drop  from 
the  peixxjlator,  close  the  lower  orifice,  and,  having  dosely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed until  the  ipecac  is  exhausted.  By  means  of  a  water-bath  distil 
off  the  alcohol  from  the  tincture  until  the  residue  measures  50  c.c.^  and 
add  to  it  100  c.c.  of  water.  Evaporate  the  mixture  to  76  c.c,  let  cool 
and  filter.  Wa^  the  precipitated  resin  upon  the  filter  with  water  until 
the  latter  passes  throu^  tasteless,  evaporate  the  filtrate  and  washings  to 
50  c.c,  allow  to  cool,  and  add  enough  alcohol  to  make  the  fluid  extract 
measure  100  c.c. 


Ertrcu^m  IHdis  Fluidum,  U.  S.  P.     {Fluid  Edract  of  IrU.) 

Iris,  in  No.  60  powder,  one  hundred  graminea    ....    100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimetres      ....    100 

Mix  3  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  40  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator;  then  add  enough  of  the  menstruum  to  .saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liq^uid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  menstmum  until  the  iris  is  exhausted.  Reserve 
the  first  90  c.c.  of  the  percolate^  and  evaporate  the  remainder  on  a  water- 
bath  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add 
enough  menstruum  to  make  the  fluid  extract  measure  100  c.c. 


Ej^lfodum  Kramerim  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Krumeria.) 

KrnmeriA,  in  No.  40  powder,  one  hundred  graninies  .  .     100 

Glvcerin.  twenty  grammns 30 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters     ....    100 

Mix  the  glycerin  with  80  gms.  of  diluted  alcohol,  and,  having  moist- 
ened the  powder  with  40  gms.  of  the  mixture,  pack  it  firmly  in  a 
cylindrical  glass  percolator;  then  add  enough  of  the  menstruum  to 
saturate  the  powder  and  leave  a  stratiim  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
cloiiclv  covered  the  percolator,  macerate  for  48  h()urs.  Then  allow  the 
percolation  to  proceed,  gradually  adding,  first,  the  remainder  of  the 
menstruum,  and  afterward  diluted  alcohol,  until  the  krameria  is  ex- 
hausted. Reserve  the  first  70  c.c.  of  the  percolate,  and  evaporate  the 
remainder  to  a  soft  extract ;  dis.solve  this  in  the  reserved  portion,  and 
add  enough  diluted  alcohol  to  make  the  fluid  extract  measure  100  cc. 
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Extratium  iocfttcani  Fluidum,  U.  9.  P.     (Fluid  Edrad  of 
Lactucarium.) 

Lactiicarium,  in  coarse  powder,  one  hundred  grammes     .        .    100 

Ether,  one  hundred  grammes 100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  ....  100 
Add  the  lactucarium  to  the  ether  contained  in  a  tared  flask  having 
the  capacity  of  600  c.c,  and  let  it  macerate  for  24  houre;  then  add  300 
gms.  of  water,  and  shake  the  mixture  well.  Fit  a  bent  glass  tube  into 
the  neck  of  the  flask,  and,  having  immersed  the  flaek  in  hot  water, 
recover  the  ether  by  distillation.  When  all  the  ether  has  distilled  over, 
remove  the  tube,  and,  after  thoroughly  shaking  the  contenla  of  the  flask, 
continue  the  heat  for  half  an  hour.  Let  the  mixture  cool,  add  100 
gms.  of  alcohol,  and  enough  water  to  make  the  whole  mixture  weigh 
500  gms. ;  after  maceration  for  24  hours,  with  occasional  agitation,  ex- 
press and  filter  the  liquid.  Return  the  dr^  to  the  flask  and  macerate 
them  with  200  gms.  of  a  mixture  of  alcohol  and  water  made  in  the 
proportion  of  1  part  of  alcohol  to  3  parts  of  water ;  repeat  the  macera- 
tion 2  or  3  times  successively  with  fresh  portions  of  the  mixture,  until 
the  dregs  are  tasteless,  or  nearly  so.  Mix,  and  filter  the  liquids  thus 
obtained,  and  concentrate  them,  by  means  of  a  water-bath  (the  first  ex- 
pressed liquid  by  itself),  until  the  combined  weight  of  the  liquids  is  60 
gms. ;  mix  the  liquids,  add  40  gms.  of  alcohol,  and  let  the  mixture 
cool  in  the  evaporating  veswl,  stirring  the  mixture  frequently,  and 
during  the  intervals  keeping  the  vessel  well  covered.  When  cool,  add 
enough  alcohol  to  make  the  mixture  weigh  100  gms.,  transfer  the  liquid 
to  a  flask,  and  add  enough  water  to  make  the  mixture  measure  100  c.c, 
using  the  water  so  required  to  rinse  the  evaporating  vessel.  Shake  the 
mixture  occasionally,  during  several  hours,  and  frequently,  if  a  portion 
of  the  precipitate  is  found  to  be  tenacious,  and  when  a  uniform  mixture 
results,  set  it  aside  for  24  hours,  so  that  any  precipitate  formed  may 
subside.  Decant  the  clear  liquid,  transfer  the  precipitate  to  a  filter, 
and,  after  thoroughly  draining  it  into  the  decanted  liquid,  wash  it  with 
a  mixture  of  alcohol  and  water  made  in  the  proportion  of  3  parts  of 
alcohol  to  4  parts  of  water,  until  the  washings  pass  tasteless.  Concen- 
trate the  washings,  by  evaporation,  to  a  syrupy  consistence,  mix  with 
the  decanted  liquid,  and  add  enough  of  the  la.'^t-named  mixture  of 
alcohol  and  water  to  make  the  whole  measure  100  c.u  Lastly,  after 
24  hours,  having  meanwhile  shaken  the  fluid  extract  occasionally,  filter 
it  through  paper, 

Extreudian  Lepfandr<e  Fluidum,  U.S.  P.    (Fluid Extrad of  Leptandra.) 

Leptandra,  in  No.  60  powder,  one  hundred  grammes  .        .    100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....    lOO 
Mix  2  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 

47 

D,qit,zeabvG00»^lc 


788  FLUID    EXTBACT8. 

the  powder  with  40  gms.  of  the  mixture,  pack  it  moderately  in  a  oylin- 
drical  percolator ;  thcD  add  enough  of  the  menstnmm  to  saturate  the 
powder  aod  leave  a  stratum  above  it.  When  the  iitjuid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and,  liaving  closely  covered 
the  percolator,  macerate  for  48  hours.  Then  allow  the  peroolatioQ  to 
proceed,  gradually  adding  menstruum,  until  the  leptandra  is  eshansted. 
Reserve  the  first  80  cc  of  the  percolate ;  by  means  of  a  water-bath, 
distil  off  the  alcohol  from  the  remainder  and  evaporate  the  residue  to  a 
soft  extract;  dissolve  this  in  the  rei^erved  portion,  and  add  enough  men- 
struum to  make  the  fluid  extract  measure  100  cc. 

ExtrcKlum  Lobelia  Flutdum,  U.  S.  P.     {Fluid  Extraxit  of  Lobelia.) 

Lobelia,  in  No.  60  powder,  one  hundred  grammes      .  100 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeter!      ....    100 

Moisten  the  powder  with  35  gms.  of  diluted  alcohol,  and  pack  it 
Brmly  in  a  cylindrical  percolator;  then  add  enough  diluted  alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  Ii<)uid 
b^ins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  houra.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  until  the  lobelia 
is  exhausted.  Re8er\'e  the  first  85  cc.  of  the  percolate,  and  evaporate 
the  remainder,  at  a  temperature  not  exceeding  50°  C.  {122"  F.),  to  a 
snfl  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough 
diluted  alcohol  to  make  the  fluid  extract  measure  100  cc. 

Fxlractum  Lupidini  Fluidum,  U.  S.  P.     (Fluid  Extrofi  of  LapiUin.) 

Lupulin,  one  hundred  grammes 100 

Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Moisten  the  lupulin  with  20  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator;  then  add  enough  alcohol  to  saturate  the  lupulin 
and  leave  a  stratum  above  it.  When  the  liquid  b^ns  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  the  lupulin  is  exhausted.  Reserve  the 
first  70  cc.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  ex- 
tract ;  dissolve  this  in  the  re9er\''ed  portion,  and  add  enough  alcohol  to 
make  the  fluid  extract  measure  100  cc. 


Extradum  Maiico  Fluidum,  U.  S.  P.     {Fluid  Extract  of  Medico^ 

MaUco,  in  No.  40  powder,  one  hundred  grammes  .    100 

Glycerin,  ten  grammes 10 

Alcohol, 

Waler,  each,  a  sufficient  quantity 


To  make  one  hundred  cubic  centimeters 
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Mix  the  glycerin  with  75  gma.  of  alcohol  aiid  25  gms.  of  water,  and, 
having  moistened  the  powder  with  30  gms,  of  the  mixture,  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  of  the  menstruum 
to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  48  hours.  Then 
allow  tlie  percolation  to  proceed,  gradually  adding,  first,  the  remainder 
of  the  menstruum,  and  afterward,  a  mixture  of  alcohol  and  water, 
made  in  the  proportion  of  3  parts  of  alcohol  to  1  part  of  water,  until 
the  matico  is  exhausted.  Reserve  the  first  85  c.c.  of  the  percolate,  and 
evaporate  the  reouiinder  to  a  sofl  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  of  a  mixture  of  alcohol  and  water,  using  the 
same  proportions  ae  berore,  to  make  the  fluid  extract  measure  100  cc. 


Metraetum  Mexerei  Fbddum,  U.  S.  P.     (Fiidd  Extrad  of  Mezereum.) 


To  make  one  bucdred  cubic  centimetere      .        .        ,        ,100 

Moisten  the  powder  with  40  gms.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator;  then  add  enough  alcohol  to  saturate  the  powder 
arid  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  48  hours.  Then  allow  the  jpercolation  to  proceed, 
gradually  adding  alcohol,  until  the  mezereum  is  exhausted.  Reserve 
the  first  90  cc.  of  the  percolate,  and  evaporate  the  remainder,  at  a 
temperature  not  exceeding  50"  C,  (122°  F,),  to  a  soft  extract;  dissolve 
this  in  the  reserved  portion,  and  add  enough  alcohol  to  make  the  fiuid 
extract  measure  100  cc. 


Eiiractita  Nude  Tomioce  Fluidum,  U.  S.  P.     {Fluid  Extrctd  of 
Nux  Vomica.) 

Nux  vomica,  in  No.  60  powder,  one  hundred  grammea  100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      .        .        .        .100 

Mix  8  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  100  c.a  of  the  mixture,  let  it  macerate  in  a  closed 
vessel,  in  a  warm  place,  for  48  hours.  Then  pack  it  in  a  cjdindrical 
percolator,  and  gradually  pour  menstruum  upon  it,  until  tlie  tincture 
passes  but  slightly  imbued  with  bitterness.  Reserve  the  first  90  cc 
of  the  percolate.  By  means  of  a  water-bath,  distil  off  the  alcohol  from 
the  remainder,  and  evaporate  tiie  residue  to  a  soft  extract ;  dissolve  this 
in  the  reserved  portion,  and  add  enough  menstruum  to  make  the  fluid 
extract  measure  100  cc 
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Extradum  Pareirm  Fluidum,  U.  S.  P.     {Fluid  Exiraet  of  Pareira.) 

Pareira,  in  No.  40  powder,  one  hundred  grammes      .        .        .     100 
Glycerin,  twenty  grammes 20 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....    100 

Mix  the  glycerin  with  80  gms.  of  diluted  alcohol,  and,  having  mois- 
tened the  powder  with  40  gms.  of  the  mixture,  pack  it  firmly  iii  a 
cvlindrical  percolator;  then  add  enough  of  the  menBtruum  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  b^ins 
to  drop  from  the  percolator,  cloee  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  houre.  Then  allow  the 
percolation  to  proo^,  gradually  adding,  first,  the  remainder  of  the 
menstruum,  and  after,  diluted  alcohol,  until  the  pareira  is  exhausted. 
Reserve  the  first  85  c.c.  of  the  percolate.  By  m^ns  of  a  water-bath, 
distil  off  the  alcohol  from  the  remainder,  and  evaporate  the  residue  to  a 
soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  diluted 
alcohol  to  make  the  fluid  extract  measure  100  c.c, 

Extradum  Pilocarpi  Fluidum,  U.  S.  P.   (Fluid  Extraxi  of  PHocarpue.) 

Pilocarpus,  in  No.  40  powder,  one  hundred  grammea       .        .     100 
Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  ....  100 
Moisten  the  powder  with  35  gma.  of  diluted  alcohol,  and  pack  it 
in  a  cylindrical  percolator ;  then  add  enough  diluted  alcohol  to  satnrate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  b^ns  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  cloeely 
covered  the  percolator,  macerate  for  48  hours.  Then  allow  the  percola- 
tion to  proceed,  gradually  adding  diluted  alcohol,  until  the  pilocarpus 
ia  exhausted.  Reserve  tlie  first  85  c.c  of  the  percolate,  and  evaporate 
the  remainder,  at  a  tem]>erature  not  exceeding  50°  C.  (122"  F.),  to  a 
soft  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough 
diluted  alcohol  to  make  the  fluid  extract  measure  100  c.c. 

Fidraxium  Podophylli  Fluidum,  U.  S.  P.     (Fluid  Extrad  of  Podo- 
phyllum.) 

Podophyllum,  in  No.  60  powder,  one  hundred  grammes   .        .     100 

Alcohol, 

Water,  each,  a  STifficient  quantity 

To  make  one  (umdred  cubic  centimeters  ....  100 
Mix  3  parte  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  30  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindriful 
percolator;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it,  ^^llen  tlie  liquid  b^ns  to  drop  from 
the  percolator,  close  the  lower  orifit*,  and,  having  cToecly  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  &>  pro- 
ceed, gradually  adding  menstruum,  until  the  podophyllum  is  exhausted. 
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Reserve  the  first  86  c.c.  of  the  percolate;  by  means  of  a  water-bath, 
distil  ofiF  the  alcohol  from  the  remainder ;  dissolve  the  residue  in  the 
rGser\'ed  portion,  and  add  enough  menstruum  to  make  the  fluid  extract 
measure  100  c.c. 

Extraotum  Pruni  VirffmiantB  Fluidvm,  U.  S.  P.      (Fluid  Extract  of 
Wild  Cherry.) 

Wild  cherry,  in  No.  20  powder,  one  hundred  grammea      .        .     100 

Diluted  alcohol, 

Glycerin, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimetera  .  .  .  .100 
Mix  2  parts  of  water  with  I  part  of  gljcerin,  and,  having  mobtened 
the  powder  with  50  gms.  of  the  mixture,  pack  it  loosely  in  a  cylindri- 
tal  percolator,  cover  the  latter  well,  and  set  it  aside  for  48  hours.  Then 
take  out  the  damp  powder,  re-jKick  it  firmly  in  the  percolator,  and  pour 
on  enough  diluted  alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closciv  covered  the  percolator,  macerate 
for  48  hours.  Then  allow  the  peroolation  to  proceed,  gi-adually  adding 
diluted  alcohol,  until  the  wild  cherry  is  exhaiisted.  Reserve  the  first  80 
c.c,  of  the  percolate  and  set  it  aside ;  collect  the  next  120  c.c  separately, 
and  evaporate  to  a  thin  syrup.  By  means  of  a  water-bath,  distil  off 
the  alcohol  from  the  remainder  of  the  percolate  and  evaporate  the  resi- 
due to  a  thin  syrup.  Unite  the  two  syrupy  liijuids,  and  evaporate  them, 
on  a  water-bath,  to  a  thin  extract;  dissolve  this  in  the  reserved  por- 
tion, and  add  enough  diluted  alcohol  to  make  the  fluid  extract  measure 
100  c.c. 

Ezirarium  Qemmue  Fluidum,  U.  8.  P.     {Fluid  Extract  of  Quassia.) 

Quassia,  in  No.  60  powder,  one  hundred  grammes     ,        .        .     100 
Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cnbic  cenlimeters  ....  1(X) 
Moisten  the  powder  with  40  gms.  of  dilute<l  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  diluted  alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  pen^ilator,  close  the  lower  orifice,  and,  having 
cineely  covered  the  percolator,  ma<«rate  for  48  hours.  Then  dlow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  until  the 
qua.>«iiia  is  exlmuKted.  Reserve  the  first  90  c.c.  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  rescr\ed 
portion,  and  add  enough  diluted  alcohol  to  make  the  fluid  extract 
measure  100  c.c. 

Extractum  Rhd  Fluidum,  U.  8.  P.     {Fluid  Exh-ad  of  Rhubarb) 
Rhubarb,  in  No.  30  powder,  one  hundred  grumtnes  .        .        .     100 
Alcohol, 
Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters    ....     100 
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Mix  3  parts  of  alcohol  with  1  part  of  water,  and,  having  n 
the  powder  with  40  gms,  of  the  mixture,  pack  it  firmly  in  a  conical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  'When  the  liquid  begins  to  drop  fnim 
the  percolator,  close  the  lower  orifice,  and,  luiving  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  menstruum,  until  the  rhulmrb  is  exhausted. 
Beeerve  the  first  75  c.c.  of  the  percolate,  and  evaporate  the  remainder, 
at  a  temperature  not  exceeding  70"  C.  (158°  F.),  to  a  soft  extract;  dis- 
solve this  in  the  re9er\'ed  portion,  and  add  enough  menstruum  to  make 
the  fluid  extract  measure  100  c.c. 


£rtrantum  BhoU  GlabrcB  Fluidum,  U.  S.  P.     {Fluid  Bxb-ad.  of  Rkus 
Glabra.) 


Rhiia  glabra,  in  So.  40  powder,  one  hundred  gramines 

Glycerin,  ten  grammes 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters     . 


Mix  the  glycerin  with  90  gms.  of  dilated  alcohol,  and,  having  mois- 
tened the  powder  with  35  gms.  of  the  mixture,  pack  it  firmly  in  a  cylin- 
drical percolator ;  then  add  enough  of  the  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it,  \Vlien  the  liquid  begins  to  drop 
from  tlie  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding,  first,  the  remainder  of  the  menstruum,  and 
afterward  diluted  alcohol,  until  the  rhus  glabra  is  exhausted.  Reserve 
the  first  80  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  diluted 
alcohol  to  make  the  fiuid  extract  measure  100  cc 

Exlradum  Mosce  Fluidum,  U.  S.  P.     (Fluid  Fxtraet  of  Rose.) 

Red  rose,  in  No,  30  powder,  one  hundred  grammes  .        .        .     100 

Glycerin,  ten  grmnmea 10 

Diluted  alcohol,  a  sufticieiit  quantity 

To  make  one  hundred  cubic  centimeters     ....     100 

Mix  the  glycerin  with  90  gms.  of  diluted  alcohol,  and,  having  mois- 
tened the  powder  with  40  gms.  of  the  mixture,  pack  it  firmly  in  a  cylin- 
drical glass  percolator ;  tlien  add  enough  of  the  menstruum  to  saturate 
the  powder  and  leave  a  stratum  almve  it.  ^V'hen  the  liquid  b^ns  to 
drop  from  the  pewolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  48  hours.  Then  allow  the  percola- 
tion to  proc^,  gradually  adding,  first,  the  remainder  of  the  menstruum, 
and  afterward  diluted  alcohol,  until  the  red  rose  is  exhausted.  Reserve 
the  first  75  c.c.  of  the  percolate,  and  evaixfrate  the  remainder  to  a  soft 
extract;  dissolve  this  in  the  reserved  portion,  and  add  enough  diluted 
alcohol  to  make  the  fluid  extract  meauure  100  c.c. 
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firfnwrfMm  Muhi  Ftuidum,  U.  S.  P.     {Fluid  Extract  of  Itvhua.) 

RubuB,  in  No.  60  powder,  one  hundred  grammes        .        .        .    100 

Glycerin,  twenty  grammes 20 

Alcohol, 

Water,  «ach,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....    100 

Mix  the  glycerin  with  45  gms,  of  alcohol  and  35  gms.  of  water,  and, 
having  moistened  the  powder  with  35  gms.  of  the  mixture,  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  of  the  menstruum 
to  saturate  the  powder  and  leave  a  etratum  above  it.  When  the  liquid 
b^D8  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolatioD  to  proceed,  gradually  adding,  first,  the  remainder  of  the 
menatrunm,  and  afterward  a  mixture  of  alcohol  and  water,  made  in 
the  proportion  of  9  parts  of  alcohol  to  7  parts  of  water,  until  the  rubus 
is  exhausted.  Reserve  the  first  70  cc  of  the  percolate ;  by  means  of 
a  water-bath  distil  off  the  alcohol  from  the  remainder,  and  evaporate 
the  residue  to  a  soft  extract ;  diasolve  tliis  in  the  reecrs-ed  portion,  and 
add  enough  of  a  mixture  of  alcohol  and  water,  using  the  same  propor- 
tions as  before,  to  make  the  fluid  extract  measure  100  cc. 

Extradum  Ruvtieia  fluiilum,  U.  S.  P.     {fluid  Erlraat  of  RuTnex.) 


To  make  one  hundred  cubic  centimeters     ....     1(K> 

Moisten  the  powder  with  35  gms.  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator;  then  add  enough  diluted  alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
b^ins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  until  the  runiex 
IS  exhausted.  Reserve  the  first  80  cc.  of  the  percolate,  and  evaporate 
the  remainder  to  a  soft  extrart ;  dissolve  this  in  the  reser\'ed  portion, 
and  add  enough  diluted  alcohol  to  make  the  fluid  extract  measure 
100  cc. 

Extractum  Safnnm  Fluidum,  U,  S.  P.     {Fluid  Exirad  oj  Savine.) 


To  make  one  hundred  cubic  centimetere  ....  100 
Moisten  the  powder  with  25  gtiis.  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator;  then  add  enough  aknhol  to  saturate  the  [wwder 
and  leave  a  stratum  abovi;  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  alcohol,  until  the  sa\'inc  is  exhausted.  Reserve 
the  first  90  cc,  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
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extract;  dissolve  this  in  the  rcseired  portion,  and  add  enough  alcohol 
to  make  the  fluid  extract  measure  100  o.c, 

Sxfradum  Sanguinarite  FluUlum,  U.  S.  P.     {Fluid  Extract  of  San- 
ffuinaria.) 

Sanguinaria,  in  No.  CO  powder,  ono  hundred  grnminea       .         .     100 
Alcohol,  ft  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  ....  100 
Moisten  the  powder  with  30  gms.  of  alcohol,  and  pack  it  firmly  in  a 
(^lindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  btsins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  alcohol,  until  the  aanguinaria  is  exhausted. 
Reserve  the  first  85  c.c.  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough 
alcohol  to  make  the  fluid  extract  measure  1 00  c.c 

-Erfrociwm  SarsaparilkE  Compositum  Fluklum,  U.  S.  P.    {Compound 
Fluid  EHrad  of  SuraapariUa.) 
Sarsaparilla,  in  No.  30  powder,  seventy-five  grammes 
Glycyrrhizft,  in  No.  30  powder,  twelve  grammes     . 
Sassafras  bark,  i[i  No.  30  powder,  ten  grammes 
Mezereum,  in  No.  30  powder,  three  grammes 

Glycerin,  ten  grammes 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimetere  .        .        .        100 

Mix  the  glycerin  with  30  gms.  of  al(K>hol  and  60  gma,  of  water,  and, 
having  moistened  the  mixed  powders  with  40  gms,  of  the  mixture,  pack 
it  finmy  in  a  cylindrical  percolator ;  then  add  enough  of  the  menstruum 
to  saturate  the  powder  and  leave  a  stratum  above  it.  M'hen  the  liquid 
hegiDS  to  drop  from  the  percolator,  cloee  the  lower  orifice,  and,  having 
closely  covemi  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding,  first,  the  remainder  of  the 
menstruum,  and  afterward,  a  mixture  of  alcohol  aud  water,  miule  in  the 
proportion  of  1  part  of  alitihol  to  2  parts  of  water,  until  the  powder  is 
exhausted.  Reserve  the  first  80  c.c.  of  the  percolate,  and  evaporate  the 
remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and 
add  enough  of  a  mixture  of  alcohol  aud  wat^^'r,  using  the  same  propor- 
tions as  before,  to  make  the  fluid  extract  measure  1 00  c.c. 

Extractum  Sarsajxirilite  Fluidum,  U.  S,  P.     {Fluid  Euirad  of 
SaraaparUla.) 

Sarsaparilla,  in  No,  30  powder,  one  hundred  grammes  .        .        100 

Glycerin,  ten  grammes 10 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  .        .        .        100 
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Mix  die  glycerin  with  30  gms,  of  alcohol  and  60  gms.  of  water,  and, 
having  moistened  the  powder  with  40  gms.  of  the  mixture,  pack  it  firmly 
iii  a  tylindrienl  ]>ereolator ;  then  add  enough  of  the  menstruum  to  sat- 
urate the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins 
to  dn»p  from  the  percolator,  olciHe  the  lower  orifice,  and,  having  cloBcly 
covertd  the  percomtor,  macerate  for  48  hours.  Then  allow  the  percola- 
tion to  proceed,  gnuhially  adding,  fii^it,  the  remainder  of  the  menstruum, 
and  afterwanl,  a  mixture  of  alcohol  and  water,  made  in  the  proportion 
of  1  part  of  alcohol  to  2  parts  of  wafer,  until  the  sarsaparilla  is  exhausted- 
Reserve  the  first  80  r.c.  of  the  percolate  and  eva(>orate  the  remainder  to 
a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  of 
a  mixture  of  alcohol  and  water,  uning  the  same  proportions  as  before,  to 
make  the  fluid  extract  measure  100  c.c. 


Jirb-adum  SetUce  Flnldum,  U.  S.  P.     {Fluid  Kdrao/  ofSquiU.) 

Souilla,  in  Nn.  20  powder,  one  hundred  grammes  .        .        .        100 
Alcohol,  A  nufBcienC  quantity 

To  moke  one  hundred  cubic  centimeters  .        .        .        100 

Moisten  the  powder  with  20  gms.  of  alcohol,  and  pack  it  In  a  (.-ylm- 
drical  percolator ;  then  add  enough  al(»hol  to  saturate  the  powder  and 
leave  a  stratum  alx>ve  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  (-overed  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  the  squill  is  exhausted.  Eescrve  the  first 
75  c-c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ; 
dissolve  this  in  the  reserved  portion,  and  add  enough  alcohol  to  make 
the  fluid  extract  measure  100  c.c. 


Extractum  fiavteUarm  Muiditm,  U.  S.  P.    (Fluid  Extract  of  Scutellaria.) 

Scutellftria,  in  No,  40  powder,  one  hundred  graniiues     .        .        100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  cenlimeters  .        .        .        100 

Mix  1  part  of  alcohol  with  2  parts  of  water,  and,  having  moistened 
the  powder  with  35  gms.  of  the  mixture,  jwck  it  firmly  in  a  cylindrical 
percolator;  tlien  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  i>egins  to  drop  from  tlie 
percolator,  close  the  lower  orifice,  ami,  having  closely  c»tvered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  pen-olatiou  to  proceed, 
gradually  adding  menstruum,  until  the  scutcllana  is  exhaustcxl.  Reserve 
the  first  80  c.c.  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  menstruum 
to  make  the  fluid  extract  measure  100  c.c. 
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Extractum  SenegcB  Fluidum,  U.  S,  P.     {Fluid  Fjt^rad  offieiuga.) 

Senega,  in  No.  40  powder,  one  hundred  grammeB      .        .        ,     100 

Water  of  ammonia,  two  grammes 2 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  ....  lOO 
Mix  2  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  45  gms.  of  the  mixture,  pack  it  firmly  in  a  cyliudrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orilice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  houre.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  meustrunm,  until  the  scot^  is  exhausted. 
Ke!ier\'e  the  first  85  c.c.  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract;  dissolve  this  in  tJie  reserved  portion,  and  add,  first, 
the  water  of  ammonia,  and  afterward  enough  menstruum  to  make  the 
fiuid  extract  measure  100  cc. 

Extractum  Senn<E  Fluidum,  U.  8.  P.     {Fluid  Ertrad  of  Seniia.) 

Senna,  in  No.  30  powder,  one  hundred  grammes       .        .        .     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  ....  100 
Mix  3  parts  of  alcohol  witli  4  parts  of  water,  and,  having  moistened 
the  powder  with  40  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  tlie  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  clowely  covered  the 
percolator,  macerate  for  48  hours.  Tlien  allow  the  percolation  to  pro- 
ceed, gradually  adding  menstruum,  imtil  the  senna  is  exhausted.  Re- 
serve the  first  80  c.c.  of  the  percolate,  and  evajwratc  the  remainder  to  a 
soft  extract;  dii^solvc  this  in  the  reserved  portion,  and  add  enough  men- 
struum to  make  the  fluid  extract  measure  100  cc 

Extmctum  Serpentaria  Fluidum,  U.  S.  P.     {Fluid  Extrad  of  Sei^ 
penUiria.) 

Serpentaria,  in  No.  60  powder,  one  hundred  grammes      ,        .     100 

Alcohol, 

Water,  each,  a  suHicient  quantity 

To  make  one  hundred  cubic  centimeters     ....     100 

Mix  3  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  30  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
I>erco]ab)r;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  litjuid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  aud,  having  closely  coveml  the 
percolator,  macerate  for  48  hours.     Then  allow  Ihe  percolation  to  pro- 
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oeed,  gradually  adding  menstruum,  until  the  aerpentaria  is  ezhaufited. 
Keserve  the  first  90  cx:.  of  the  percolate,  and  evaporate  the  remainder 
to  a  mtit  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enot^h 
meoutruum  to  make  the  fiuid  extract  measarv  lOO  cc. 

ErtracUm  Spigdi^  Ftuidum,  U.  S.  P.     (Fhiid  Extrad  of  f^pigelia.) 

Spigelia,  in  No.  60  powder,  one  hundred  granimea    .        .        .     100 
Diluted  alcohol,  asufficient  quantity 

To  make  one  hundred  cubic  centimetera  .  ,  ,  ,  100 
Moiaten  the  powder  with  30  gms.  of  dilntod  aleohol,  and  pack  it 
G]*mly  in  a  cylindrical  percolator ;  then  add  enough  diluted  alcohol  t4> 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
be^ns  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  until  the  spi- 
gelia  is  exhausted.  Kcserve  the  first  85  cc,  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  diluted  alcohol  to  make  the  fluid  extract 
e  100  c.c. 


ExtraO^im  St'tUingicE  FluiiJum,  U.  S.  P.     {Fluid  Extraot  ofStUilngia.) 


To  make  one  hundred  cubic  centimetere  ....  1(10 
Moisten  the  powder  with  30  gnis.  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  diluted  ahxiliol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  \yhen  the  lii{uid 
b^ns  to  drop  from  the  percolator,  close  the  tower  orifice,  and,  having 
cloeelv  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  oddiug  diluted  alcohol,  imtil  the  stil- 
lingia  is  exhausted.  Reserve  the  first  85  c.c.  of  the  percolate,  and 
evaporate  the  remainder  to  a  .soft  extract;  di.ssolve  this  in  the  rcfiC'r\-ed 
portion,  and  add  enough  diluted  alcohol  to  make  the  fiuid  extract 
measure  1 00  c.c. 

Extractum  fitramonu  Fluidum,  U.  8.  P.   {F/uid  Krtract  of  Stramonium.) 

Stramonium  seed,  in  No.  40  powder,  one  hundred  griuiimce     .     100 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  ....  1(10 
Mix  3  parts  of  alcohol  with  I  part  of  water,  and,  having  inoistoncd 
the  powder  with  20  gnis.  of  the  mixture,  [lacik  it  firmly  in  a  <ylindrical 
percolator;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liijiiid  l)egins  to  drop  from 
the  percolator,  close  tlie  lower  orifice,  and,  having  closely  covered  the 
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percolator,  macerate  for  48  hours.  Then  allon-  the  percolation  to  pro- 
ceed, gradually  adding  menstruum,  until  the  stramoniucn  seed  is  es- 
hau8t«d.  Eeserve  the  first  90  c.e.  of  the  percolate,  and  evaporate  the 
remainder,  at  a  temperature  not  exceeding  60°  C.  (122°  F.),  to  a  soft 
extract;  dissolve  tliis  in  the  reserved  portion,  and  add  enough  men- 
struum to  make  the  fluid  extract  measure  100  cc. 

Ertractum  Taraxaoi  Fluidum,  U.  S.  P.   {Fluid  Extract  of  Taraxa^mm.) 

Taraxacum,  in  No.  30  powder,  one  hundred  grammes        .        .    100 

Alcohol, 

Water,  each,  a  eufficieot  quantity 

To  make  one  hundred  cubic  centimeters  ,  ■  .  .100 
Mix  2  parts  of  alcohol  with  3  parts  of  >vater,  and,  having  moistened 
the  powder  with  30  gms.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it,  Wheu  tlie  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  ()rifice,  and,  having  closely  covered  the  perco- 
lator, macerate,  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  menstruum,  until  the  taraxacum  is  exhausted.  Re- 
serve the  first  85  cc  of  the  percolate;  by  means  of  a  water-bath,  distil 
off  the  alcohol  from  the  remainder,  and  evaporate  the  residue  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  menstruum 
to  make  the  fluid  extract  measure  100  cc 

Extractum  IHtid  Fluidum,  U.  S.  P.     (Fluid  Extraat  of  Tniievm) 
Triticum,  finely  cut,  one  hundred  grammes        ....     100 
Alcohol, 
Water,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  .        .100 

Pack  the  triticum  in  a  cj'lindrical  percolator,  and  pour  boiling  water 
upon  it  until  it  is  exhausted.  Evaporate  the  percolate  to  80  cc,  and, 
having  added  to  it  20  cc.  of  alcohol,  mix  well  and  set  it  aside  for  48 
hours.  Then  filter  the  liquid  and  add  to  the  filtrate  enough  of  a 
mixture  comjxwed  of  4  parts  of  Avater  and  1  part  of  alcohol  to  make 
the  fluid  extract  measure  100  cc, 

Extractum  XJvce  Urai  Fluidum,  U,  S.  P,    {Fluid  Extract  of  Una  Urst.) 
Uva  nrsi,  in  Nu.  30  powder,  one  hundred  grammes     .        .        ,     100 

Glycerin,  ten  grammes 10 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters  ....  100 
Mix  the  glycerin  with  OO  gms.  of  diluted  alcohol,  and,  having 
moistened  the  powder  with  05  gms.  of  the  mixture,  pack  it  firmly  in 
a  c^-lindrical  percolator ;  then  add  enough  of  the  menstnium  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  b^^ns  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
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oovered  the  percolator,  macerate  for  48  hours.  Then  allow  the  penxA 
latioD  to  proceed,  gradually  adding,  liist,  the  remainder  of  the  lueu- 
struum,  and  afterward,  diluted  alcohol,  until  the  uva  ursi  is  exhausted. 
Reserve  the  first  70  cc,  of  the  percolate,  and  evaporate  the  remainder 
to  a  eoft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
diluted  alcohol  to  make  the  fluid  extract  measure  100  c.c. 

JEairadum  VaJeriawB  Fluidum,  U.  S.  P.     {Fluid  Extract  oj  Vcdermn.) 

Valerian,  in  No.  60  powder,  one  hundred  grammes    .        .        .     100 

Alcohol, 

Wflter,  each,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters      ....     100 

Mix  2  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  30  gois.  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it  When  the  liquid  begins  to  drop  from  the 
percolator,  cloee  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  48  hours.  Then  allow  the  percolatiou  to  proceed, 
gradually  adding  menstruum,  uutil  the  valerian  is  exhausted.  Reserve 
the  first  85  cc.  of  the  percolate,  and  evaporate  the  remainder  to  a  sott 
extract;  dissolve  this  m  the  reserN'ed  portion,  and  add  enough  men- 
struum to  make  the  fluid  extract  measure  100  cc, 

Eetradum  Veralri  Viridis  Fluidum,  U.  S.  P.     {Fluid  Extrat^  of 
Veratrum  Vtride.) 

Veratrum  viridCj  in  No.  60  powder,  one  hundred  grammea       .    100 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cuhic  centimeters      ....    100 

Moisten  the  powder  with  30  gms,  of  alcohol,  and  pack  it  firmly  in  a 
cjlindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  alwve  it.  When  tlie  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  48  hours.  Then  allow  tlie  percolation  to  proceed, 
gradually  adding  alcohol,  until  the  veratrum  viride  is  exhausted.  Ke- 
serve  the  first  90  c.c,  of  the  percolate,  and  evaporate  the  remainder  to 
a  soft  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough 
alcohol  to  make  the  fluid  extract  measure  100  c.c. 

Edradum  Xlbui-ni  Fluidum,  U.  S.  P.     (Fluid  Extract  of  }'ibumum.) 

Viburnum,  in  No.  60  powder,  one  hundred  grammes         .        .     100 

Alcohol, 

Water,  each,  a  sufficieot  quantity 

To  make  one  hundred  cubic  centimeters     ....     100 
Mix  2  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  30  gms.  of  menstruum,  pack  it  moderately  in  a  cylin- 
drical percolator ;  then  add  enough  of  the  menstruum  to  saturate  the 
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powder  uid  leave  a  atratum  above  it.  When  the  liquid  begins  to  drop 
from  the  percolator,  cloee  the  lower  orifice,  and,  having  cloeely  (jovered 
the  percolator,  macerate  for  48  hours.  Tlien  allow  the  percolation  to 
proceed,  gradually  adding  menstruum,  until  tlie  viburnum  is  exhausted. 
Reserve  the  first  85  c.c.  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extra(!t ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
menstruum  to  raalce  the  fluid  extract  measure  100  c,c. 

Iktradum  Xan0MxyU  Flmdum,  U.  S.  P.     {FbM  Extract  of 
Xanthoxylum.) 

Xanthoxylum,  in  No.  40  powder,  one  hundred  gr&mmee  .        .     100 
Alcohol,  a  sufficient  quantity 

To  make  one  hundred  cubic  centimeters     ....     100 

Moisten  the  powder  with  25  gms.  of  alcohol,  and  pock  it  firmly  in  a 
cylindrical  percolator;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  cloee  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  hours.  'Dieo  allow  the  percolation  to  pro- 
ceed, gradually  adding  alcohol,  until  the  xanthoxylum  is  exhausted. 
Reserve  the  first  90  cc.  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough 
alcohol  to  make  the  fluid  extract  mcasiu-e  100  c.c. 


Exiraetum  ZmffiberU  Fluidum,  U.  3.  P.     {Fluid  Extrad  of  Ginger.) 


To  make  one  hundred  cubic  centimeters  ....  100 
Moisten  the  powder  with  25  gms.  of  alcohol,  and  pack  it  firmly  in 
a  cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  b^ns  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  48  houre.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  alcohol,  until  the  ginger  is  exnausted.  Reserve 
the  first  90  c.c.  of  the  percolate,  and  evaporate  the  remaiuder  to  a  soft 
extract ;  dissolve  this  in  the  reser\-ed  portion,  and  add  enough  alcohol 
to  make  the  fluid  extract  measure  100  cc. 


Unofficinai.  Fi.uid  ExTBAcrs. 
Farrigh'g  Chmpound  Fluid  Exlraet  of  Buchu. 

Tftke  of  Buchu,  in  coarse  powder    .        .        .  12  troyounces. 

Alcohol        ......    3  pinte.  , 

Water 6  pints,  or  sufflcienL 

Treat  the  leaves  by  maceration  and  displacement,  first  with  a  portion 
of  the  alooho),  and  then  with  the  remainder  mixed  with  the  water; 
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evaporate  the  resulting  liquid  by  a  gentle  heat  to  3  pinfai,  Euid  to  this 

Sugar 2J  pounde. 

Continue  the  heat  till  it  is  dissolved,  and,  after  removing  from  the 
fire,  add — 

Oil  of  cubebe,* 

Oil  of  juniper,  of  each 1  fliiidrachm 

Spirit  of  nitric  ether 12  fluidouncce 

previously  mixed ;  stir  the  whole  together. 

It  will  be  perceived  that  this  preparation  differs  from  the  officinal 
fluid  extract,  m  containing  sugar  sufficient  to  impart  sweetness  to  the 
taste,  and  the  oil  of  cubebs  and  juniper  and  the  spirit  of  nitric  ether, 
which  are  not  only  useful  as  therapeutic  agents  in  the  majority  of  cases 
in  which  eubebs  would  be  used,  but  act  as  antiseptics,  and  would  render 
the  preparation  permanent  without  the  presence  of  alcohol  or  sugar. 

It  has  been  found  useful,  being  well  adapted,  by  its  composition,  to 
chronic  maladies  of  the  urino-genital  oi^ns,  appearing  to  act  topically 
in  its  passage  through  them.  The  dose  is  a  fluidra^m  3  or  4  times 
daily. 

Fbiid  Extrad  of  Hydrangea.     (Dr.  S.  W.  Butler.) 

16  troy  ounces. 
6  pinte,  or  sufficient. 


Boil  the  root  in  suc««ssive  portions  of  water,  mix  them,  and  evaporate 
to  half  a  pint ;  mix  this  with — 

Honey 2  pints. 

Evaporate  to  2  pints.  In  the  summer  season  push  the  evaporation 
somewhat  farther,  and  add  brandy,  \  pint. 

The  doee  is  a  teaspoonful  2  or  3  times  a  day. 

I  have  prepared  fluid  extract  of  hydrangea  for  some  years,  during 
which  time  I  have  dispensed  it,  under  the  direction  of  several  practi- 
tioners, to  numerous  patients  (in  irritable  conditions  of  the  uretlira)  with 
satisfactory  results ;  its  value  as  a  remedy  in  gravel  and  stone  is  well 
established. 

The  plant  is  abundant  in  many  localities ;  I  have  eathered  it  on  the 
west  banks  of  the  Schuylkill,  6  to  8  miles  above  Philadelphia. 

Fluid  Extract  of  Rhubarb  and  Senna.     (Prof.  Procter.) 
12  troyonncea. 


Take  of  Senna,  in  coarae  powder 

Rhubarb,  in  coaree  powder 
Bicarbonate  of  potassium 
Sugar     ■        ,        .        . 
Tincture  of  ginger  , 
Oilofclovee    . 
Oil  of  aniseed 
Water  and  alcohol,  of  each 
is  much  taore  efficient, 


* 
8 
1  ftuidounce. 


Aaufflcient  quantity. 
Lnd  would  muoh  improve  the  remedj  If 
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Mix  the  seona  and  rhubarb  by  grmdiag  them  together,  poor  npoo 
them  2  pints  of  diluted  alcohol,  macerate  24  hours,  and  introduce  the 
mixture  into  a  percolator,  furnished  below  with  a  stopcock  or  cork,  to 
r^ulate  the  flow.  A  mixture  of  1  part  of  alcohol  and  3  of  water  should 
now  be  poured  on  above,  ao  as  to  keep  up  a  constant,  but  Blow  diftplaoe- 
mcnt  of  the  absorbed  menstruum,  until  1  gallon  of  tincture  has  passed. 
Evaporate  this  in  a  water-bath  toll  fluidounceK;  dissolve  in  it  the  sugar 
and  Dicarbouate  of  potassium,  and  after  straining,  add  the  tincture  of 
ginger,  holding  the  oils  in  solution,  and  mix  ;  when  done,  the  whole 
^ould  measure  a  pint.  The  object  in  addiug  the  alkaline  carbonate  in 
this  fluid  extract  is  to  prevent  the  griping  wliich  is  apt  to  result  from 
tlie  use  of  the  senna.  The  aromaticti  contribute  to  the  same  end.  Dose, 
f 5j  to  f.^. 

Elircuitum  Jaiapa  Fiuidum.     (Prof.  Procter.) 
Take  of  Jalap  of  good  quality    ...        16  troyounces. 

Sugar 8 

Carbonate  of  potassium  ■        -  i         " 

Alcohol, 

Water,  of  each       ....        A  sufficient  quantity. 

Reduce  the  jalap  to  coarse  powder,  pour  on  it  1  pint  of  a  mixture  of 
2  parts  alcohol  and  1  water,  and  allow  it  to  stand  24  hours.  Then 
introduce  it  into  a  percolator,  and  pour  ordinary  diluted  aloohol  slowly 
on  until  half  a  gallon  of  liquid  has  passed.  Evaporate  this  in  a  water- 
batli,  or  still,  till  reduced  to  one-half,  then  add  the  sugar  and  carbonate 
of  potassium,  and  evaporate  till  reduced  to  12  fluidounces.  Put  the 
liquid  thus  obtained,  while  yet  warm,  in  a  pint  bottle,  and  add  4  fluid- 
ounces  of  alcohol,  and  mix  by  agitation. 

The  alkali  forms  a  resinous  soap  with  the  jal^  resin,  greatly  iucreae- 
ing  its  solubility  in  water,  and  at  the  same  time  renders  the  preparation 
less  griping. 

The  object  of  the  sugar  is  also  to  aid  in  the  retention  of  the  resinous 
matter  in  a  fluid  condition,  as  well  as  to  mask  the  taste  of  the  jalap. 
The  dose  will  vaiy  from  15  minims  to  1  fluidrachm,  according  to  the 
eflect  desired.  By  means  of  this  preparation,  the  physician  may  pn.'- 
Bcribe  jalap  in  mixtures  with  great  facility,  and  avoid  the  lai^  propor- 
tion of  alcohol  unavoidable  when  he  resorts  t^i  the  officinal  tincture. 

Muid  EOrad  of  Galh. 
Take  of  Galls,  in  coarse  powder ?'''j- 


Exhaust  by  percolation,  and  evaporate  to  a  pint. 
This  preparation  is  used  by  dentists  in  Philadelphia  as  a  powerful 
astringent  application. 

Ferratcd  Fluid  Extract  o/  Wild  Cherry  Bark.     (W.  R.  Warner.) 

Take  of  Fruni  Vii^niante  contus     ....  S^tij. 

Amygdalie  dulc SU- 

Ferri  oxyd.  hydrnt Jm. 

Sacchari  albi ^^^' 

Ferri  cUratis Sj+K'''  xcvi. 

Alcohol  is, 

AqUEe,  aa q.  s. 


;vC00»^lc 


PI.UID    EXTRACT    OP    SUMBUL.  763 

First  exhaust  the  bark  of  its  tonic  priDcipIes  with  the  alcoholic  luen- 
struum,  and  evaporate  the  resuldng  aloohohc  dncture  carefully  to  expel 
the  alcohol ;  then  mix  the  residue  with  6  ounces  of  water,  aud  add  the 
hydrated  sesquioxide  of  iron ;  allow  it  to  macerate  for  6  hours,  occa- 
sionally agitating,  and  filter  into  a  bottle  containing  an  emulsion,  com- 
posed of  the  2  ounces  of  sweet  almonds  in  6  ounces  of  water.  When  the 
reaction  hau  ceased  beU^een  the  emulsin  and  the  amygdalin,  again  filter 
and  add  the  sugar,  and  finally  add  576  grains  of  citrate  of  iron,  previ- 
ously dissolved  in  water;  then  dilute  to  make  Hie  whole  fiuid  extract 
measure  24  fluidounces. 

In  this  formula  hydrated  oxide  of  iron  is  directed  to  be  added  to  the 
extract  for  the  purpose  of  removing  the  tannin,  which  would  blacken 
on  the  addition  of  the  iron  salt.  When  effectual  in  accomplishing  the 
object,  it  proves  a  useful  modification  of  this  remedy,  the  astringency  of 
which  is  sometimes  an  objection  to  its  'jso.  Iron  salt  is  often  indicated 
when  wild  cherry  would  be  desirable,  and  the  selection  in  this  formula 
would  seem  to  be  a  good  one,  though  the  quantity,  3  grains  to  the  drachm, 
would  seem  unnecessarily  large.  The  dose  would  be  a  fluidrachm  3 
times  a  day. 

Edraetum  Anthaaidia  Fluidum.     (Prof.  Procter.) 

Take  of  Chamomile  flowers        ...  8  troyounces. 

SiiRnr 8 

Alcohol, 

Diluted  alcohol,  of  each        .        .  A  sufficient  quantity. 

Bruise  the  chamomile  thoroughly,  pour  on  it  a  pint  of  alcohol,  and 
macerate  for  24  hours,  pack  it  moderately  tight  in  a  percolator,  and  pour 
on  slowly  diluted  alcohol,  until  a  pint  of  liquid  has  passed  ;  then  change 
the  recipient,  and  continue  the  process  until  2  pints  more  of  tincture  are 
obtained.  Evaporate  the  first  tincture  by  a  gentle  heat,  or  spontaneously, 
to  6  fluidounces,  and  the  other  in  a  water-bath  to  4  fluidounces ;  mix  the 
liquids,  add  the  sugar  to  them,  dissolve  by  a  gentle  heat,  and  finally  add 
alcohol  until  the  whole  measures  a  pint. 

The  dose  of  this  preparation  is  from  1  to  2  teaspoonfuls  as  an  anti- 
periodic,  or  half  a  teaspoonful  as  a  tonic ;  a  fluidrachm  represents  30 
grains  of  chamomile  flowers. 

Fluid  Extract  of  Sumhul.     {Musk  Boot.)    (Prof.  Procter.) 

Take  of  Mnsk-root 4  troyounces, 

Elher .  4  fluidounces. 

Alcohol, 

Water,  each Sufiicient. 

Bruise  the  root,  moistened  with  a  little  alcohol,  until  reduced  to  a 
coarse  powder.  Mix  the  ether  with  twice  its  volume  of  alcohol,  pour  it 
on  the  musk-root,  macerate  in  a  covered  vessel  for  24  hours,  and  intro- 
duce into  a  suitable  percolator ;  displace  the  absorbed  tincture  slowly  by 
alcohol  until  12  fluidounces  are  obtained,  when  the  process  is  to  be  con- 
tinued with  a  mixture  of  equal  parts  of  alcohol  and  water,  until  a  pint 
has  passed.     Water  is  then  to  be  poured  on  the  residue  until  a  pint  of 
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liquid  has  filtered.  The  ethereo-alcoholic  tlacture  is  suffered  to  evaporate 
ID  a  warm  place,  until  reduc-eil  to  '2  fluidouiicc^ ;  the  hydro-alcoholic 
tincture  is  conceotrat^d  on  a  water-bath  to  the  same  bulk ;  and  the 
wateiy  infusion  evaporated  to  1  fluidounce.  The  last  two  liquids  are 
DOW  to  be  mixed,  3  fluidounces  of  al<x)hul  added  to  the  first  (ethereal) 
liquid  to  dissolve  the  oleoresiu,  and  the  other  mixture  added  graduallv 
with  agitation,  so  that  the  whole  will  measure  8  iluidoimces.  A  portion 
of  olooresia  and  some  ^mmy  extractive  remains  undissolved,  and  must 
either  be  removed  by  hltration  or  left  as  a  sediment. 

When  the  ethereo-alcoholic  tincture  is  evaporated  to  i,  nearly  all  the 
oleorcsin  separates,  and  hence  the  necessity  of  rediasolving  this  by  alcohol 
before  adding  the  other  liquids.  The  dose  of  this  is  15  minima  to  f.ljj. 
It  has  the  odor  of  musk  and  the  antispasmodic  effects  of  valerian.  The 
root  is  used  in  Russia  in  delirium  tremens,  and  has  been  somewhat  pre- 
scribed in  Philadelphia  and  elsewhere  in  a  variety  of  nervous  affectJtMS. 

Oleoresin.e,  U.  S.  p. 
The  Okoremns. 
The  officinal  preparations  of  this  class  were,  in  the  Pharmacopceia 
of  1850,  denominated  fluid  extracts,  and  classified  mider  that  head. 


Officinal  Oleoresins. 


Offidnal  Name. 

Yield. 

Don. 

Oleoresina  oapaici 
Oleoresina  cubebie 

Oleoresina  piperia 
OleoreRinsiingiWia 

Stimulant,  diuretic 
Tonic,  narcotic,  etc 
Stimulant 
Stimulant,  canninatlTe 

TJVvtoiY. 

5  to  30  drops. 
5  to  10  drops. 
1  to  6  drops. 
1  to  5  drops. 

14  to  18  per  cwt. 
12  lo  25  per  cent. 
70  per  cent. 

6  per  cent. 

6  to  9  per  cent. 

These  preparations  are  made  by  passing  stronger  ether  through  the 
powdered  drug  in  a  covered  displacement  apparatus,  recovering  the  ether 
or  allowing  it  to  evaporate  spontaneously.  The  resulting  liquid  is  of  a 
more  or  less  oily  consistence ;  asimlly  of  a  dark  color — trown,  or  with 
a  tinge  of  green  (red  in  cnpt^icum) ;  extremely  pungent,  and  reminding 
one  of  the  drug.  It  consists  of  the  essential  oil  holding  in  solution  s 
portion  of  the  waxy  and  rcsinoid  principles  associated  with  it  in  the 
drug.  These  are  apt  to  be  deposited  in  part,  a  circumstance  which 
modifies  somewhat  the  properties  of  different  specimens  of  the  same 
preparation.  In  the  instance  of  oleoresin  of  pepper,  the  piperin  is 
directed  to  be  separated,  and  the  oil  of  black  pepper  of  commerce,  which 
is  similar  to  the  oleoresin,  is  a  residuan'  product  of  the  manufacture  of 
piperin.  Cubebs  yield  from  12  to  28  per  cent,  of  oleoresin;  bladi 
pepper  about  yg  ot^  its  weight ;  ginger  from  6  to  9  per  cent. 

Owing  to  the  solubility  of  fixed  oils  and  fatty  matters  in  ether,  these, 
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if  present  in  the  drug,  are  extracted,  and  are  associated  with  the  oleo- 
resinous  preparatioD  left  after  the  evaporation.     In  the  oleoresins  of 
cardamom  and  ergot  the  fixed  oils  are  con- 
spicuous though  inert  ingredients ;  from  cap-  p-     ^n 
sicum  the  fattj'  matter  is  obtained  in  a  solid 
form,  and  is  readily  separated. 

The  uses  of  the  oleoresins  are  limited  to 
those  preparations  in  which  they  can  be  sus- 
pended by  viscid  ingredients,  or  emt>odied  in 
{lills,  lozenges,  or  for  external  use  added  to 
inimentg  or  ointments. 

Fig.  211  exhibits  a  section  of  an  arrange- 
ment by  which  the  oleoresins  and  other  prep- 
arations requiring  the  use  of  ether  as  a  men- 
struum, can  be  most  conveniently  prepared. 
A  percoktor  of  tinned  copper  is  surrounded  by 
a  jacket  of  the  same  material ;  the  recipient  is  a 
copper  vessel  with  two  necka,  into  one  of  which  the  percolator  is  Hecured, 
and  to  the  other  a  pipe  connecting  with  the  close  h^d  of  the  percolator, 
which  is  also  jacketed ;  on  the  under  side  of  the  head  is  a  perforated  plate 
of  tinned  copper,  whidi  distributes  the  ether  over  the  surface  of  tlie  drug 
when  it  has  oeen  volatilized  by  placing  the  recipient  in  hotwat«r.  After 
the  exhaustion  of  the  drug,  the  recipient  is  removed,  the  lower  orifice 
of  the  percolator  closed,  and  the  head  well  refrigerated ;  a  stream  of 
hot  water  is  then  passed  into  the  jacket  around  the  percolator,  by  which 
means  the  contained  ether  may  be  recovered. 

Oleoresin  of  capsicum  has,  perhaps,  but  little  use,  unless  as  an  external 
remedy;  it  would  seem  too  strong  to  be  taken  internally  with  any  ad- 
vantage, but  may  be  added  to  stimulating  liniments.  Okoresin  of  cubebs 
(formerly  fluid  extract  of  cubebs)  is  a  valuable  addition  to  copaiva  mix- 
tures for  use  in  the  chronic  stages  of  gonorrhcea;  it  is  also  adapted  to  the 
fabrication  of  lozenges  for  sore  throat,  coryza,  etc,  Oleoresin  of  lupulin, 
like  the  fluid  extract  and  solid  extract,  is  an  efficient  though  mild  nar- 
cotic ;  hut  being  suitably  suspended  in  mucilage  it  would  be  capable  of 
use  in  mania-a-potu  and  as  an  autaphrodisiac. 

Ob-oresin  of  black  peppfT  is  used  m  connection  with  sulphate  of  quinia, 
in  pills,  to  the  efficiency  of  which  it  is  said  to  add ;  it  would  seem  to  be 
a  better  adjuvant  to  tliat  tonic  than  piperiu,  prescribed  in  the  old 
recipes.  Piperoid  (oleoresin)  of  giiiger  is  of  most  use  in  connection 
with  the  fabrication  of  ginger  drops,  of  fused  candy,  and  lozenges;  it 
may  be  added  also  to  mixtures  containing  viscid  ingredients,  or  to  alco- 
holic preparations.  It  is  a  dark-brown,  transjiarent,  oily  liquid,  ex- 
tremely pungent,  insoluble  in  water,  but  soUible  in  ether  and  strong 
alcohol.  Ginger  is  said  to  contain  about  IJ  per  cent.  vol.  oil,  and  3-(^ 
per  cent,  soft  resin.  The  proportion  yielded  by  the  root,  treated  as 
above,  varies  with  the  commercial  variety  of  ginger.  A  commercial 
pound  of  African  ginger  yielded,  by  this  process,  IJ  ounce,  or  9.3  i>er 
cent.,  while  the  same  quantity  of  the  Jamaica  variety  yielded  only  1 
ounce — 6.2  per  cent.  That  from  the  African  was  darker  in  color, 
thicker,  and  somewhat  less  pleasant  than  the  other,     1  ounce  of  the 
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piperoid  added  to  20  lbs.  of  melted  sugar,  makes  "  ginger  drops"  of 
about  the  u»ual  pungeney.  Oleoreain,  films  is  a  new  oflicinal  in  the 
revision  of  1870,  and  is  much  relied  upon  as  a  remedy  in  ttenia,  in  do«» 
of  6  to  20  miuini?. 

WoitKiNo  Formulas  for  the  Oleobesiss. 

Oleoresina  Aspidii,  U,  S.  P.     {(Mearmn  of  Fern.) 

{Oleoradna  Mlick,  1870.) 

Take  of  Male  fern,  iti  fine  powder,  one  hundred  parts       .        .    100 
Stronger  ether        ,        .        ■        .        A  sufficient  quantity. 

Put  the  male  fern  into  a  cylindrical  glass  percolator  provided  with  a 
stop«x;k  and  arranged  with  covered  receptacle  suitable  for  volatile 
liquid.^,  press  it  firmly,  and  gradually  pour  etlier  upon  it  until  150  parte 
of  liquid  have  slowly  passed.  Recover  the  greater  part  of  the  ether  by 
distillation  on  a  water-bath,  and  expose  the  residue  in  a  capsule  until 
the  remaining  ether  has  evaporatea.  Lastly,  keep  the  oleoresin  in  a 
well-stopped  DOttle. 

Oleoresina  Oapaici,  U.  S.  P. 

Take  of  Capaicuni,  in  fine  powder,  one  hundred  parts       ,        .     100 
Stronger  ether        ....        A  sufficient  quantity. 

Put  the  capsicum  into  a  cylindrical  percolator  provided  with  a  stop- 
cock and  arranged  with  a  cover  and  receptacle  suitable  for  volatile 
liquids,  press  it  firmly,  and  gradually  pour  stronger  ether  upon  it  until 
150  parta  of  filtered  liquid  have  slowly  passed.  Recover  the  greater 
part  of  the  ether  by  distillation  on  a  water-bath,  and  expose  the  residue 
hi  a  capsule  until  the  remaining  ether  has  evaporated.  Lastly,  pour  off 
the  liquid  portion,  transfer  the  remainder  to  a  strainer,  and  when  the 
separated  fatty  matter  (which  is  to  be  rejected)  has  been  completely 
drained,  mix  all  the  liquids  t(^ther.  Keep  the  oleoresin  in  a  well- 
Btop[>ed  bottle. 

Oieoreehut  Oubebce,  U.  8,  P.     {(Meoremn  of  Cuheb.) 

Take  of  Cubeb,  in  fine  powder,  one  himdred  parts         .        ,        100 
Stronger  ether        ....        A  sufficient  quantity. 

Put  tlie  cubeb  into  a  (cylindrical  percolator,  as  described  in  last 
formula,  press  it  moderately,  and  gradually  pour  etiier  upon  it  until 
160  parts  of  the  filteretl  liquid  have  slowly  passed.  Recover  the  greater 
part  of  the  ether  by  distillation  ou  a  water-bath,  and  expose  the  residue 
ID  a  ca])sule  until  the  remaining  ether  has  evaporated.  Tran.sfer  ihe 
remainder  to  a  dose  vessel,  and  lot  it  stand  until  it  ceajses  to  deiKJcit  a 
waxy  and  crystalline  matter.  Lastly,  pour  oif  the  oleoresin  and  keep 
it  in  a  well-stopped  bottle. 

Oleore«lna  LupiUhU,    U.  S.  P. 

Take  of  Lupulin,  one  liundrcd  parts 100 

Stronger  ether        ....        AeuffideulquHnlity. 
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Put  the  luptilin  into  a  narrow  cyliDdrieal  percolator,  as  described  in 
fomiiila  for  oleoresin  of  capsituni.  press  it  iirruly,  and  gradually  pour 
ether  upou  it  until   150  parts  of  filtered  liquid   have  slowly  passed, 

EtH'over  the  greater  part  of  the  ether  by  distillation  on  a  water-bath, 
and  expose  the  residue  in  a  eapsule  until  the  remaining  ether  has  evap- 
oratwl.  Lastly,  keep  the  oleoresin  in  a  wide-mouthed  bottle  well 
8toppe<l. 

Oleoresinm  Piperis,  U.  S.  P.     (Rdradum  Piperis  Fluidum,  U.  S.  P., 
1850.) 

Take  of  Blnck  pepper,  in  fine  powder,  one  hundred  parts        .      100 
Stronger  etlier        ....        A  sufficient  quantity. 

Put  the  pepper  into  a  cylindrical  penxilator,  as  dc«Til)ed  in  formula 
for  oleoresin  of  capsicum,  press  it  firmly,  and  gradually  pour  ether  upon 
it  until  150  parts  of  filtered  liquid  have  slowly  pat^sed.  Recover  the 
greater  part  of  the  ether  by  distillation  on  a  water-Irath,  and  expose  the 
residue  m  a  oipsule  until  uie  remaining  ether  has  evaporated,  and  the 
depoisition  of  piperin  in  crj'stals  lias  ceased.  Lastly,  Hcparate  the  oleo- 
resin from  the  piperin  by  expression  through  a  muslin  strainer,  aud 
keep  it  in  a  well-stopped  bottle, 

OUoresina  Zingiberis,  U.  S,  P.     {Ptperoid  of  Ginffer.) 

Take  of  Ginger,  in  fine  powder,  one  hundred  parte  .        .        .        100 
Stronger  ether A  auflicient  quantity. 

Put  the  ginger  into  a  cylindrical  percolator,  press  it  firmly,  and  pour 
upon  it  the  stronger  etlier,  until  160  parts  of  filtered  liquid  have  passed, 
or  the  ginger  is  exhausted.  Recover  the  greater  part  of  ether  by 
distillation  on  a  water-bath,  and  expose  the  residue  in  a  capsule  imtil  the 
remaining  ether  has  evaporated.  Lastly,  keep  the  oleorePiu  in  a  well- 
stopped  bottle. 

Unofpicinai,  Oi.EORERIN9. 

0(7  of  Asarum  Canadense. — Canada  snakeroot  or  wild  ^nger  is  pre- 
pared in  tlie  same  way;  it  is  used  chiefly  as  a  jjerfume ;  it  is  also  grate- 
fully stimulant  in  small  dosses,  being  not  unlike  ginger  in  its  properties. 

Oil  of  Cardamom,  pre|)ared  in  the  same  way  with  ether,  is  an  impure 
oily  flui<l,  contaiuing  both  the  fixed  and  volatile  oil  of  the  seeds,  and 
esteenie<l  a  powerful  carminative  stimulant;  it  is  little  known  to 
practitioners. 

Oil  of  I'arelei/  is  a  diuretic  remedy,  sometimes  called  apiol.  It  is 
prepared  by  treating  parsley  seeds  with  strong  al(»hol,  and  subsequently 
with  ether  or  cJiloroform ;  these  menstrua  are  then  di.stilled  off,  and  the 
oil  may  be  further  purified  if  desired.  It  is  also  prejiared  by  the  spon- 
taneous evaporation  of  au  ethereal  tincture,  w*  in  the  other  cases.  It  is 
highly  ehai^^  with  the  odor  of  the  plant,  of  which  it  is  probably  the 
chief  active  constituent.     Dose,  3  or  4  drojw  in  a  day. 

This  remedy  has  l)cen  highly  lauded  as  a  sulistitute  for  quinia  in 
inter  mi  ttents.     It  has  been  introduced  in   Philadelphia,  in  capsules, 
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sold  33  a  powerful  Gmmcnag<^ue,  and  it  is  believed  !h  Hiirreptitiouslv 
ii3L-d  to  eoniniit  abortion. 

OU  of  Ergot. — Under  this  name  a  brown-colored,  acrid,  oily  liquid  'a 
sold  in  the  shops,  which  is  obtained  by  treating  powdered  ergoi  with 
ether,  or  a  mixture  of  ether  and  aleohol,  and  evaporating  off  the  men- 
struum. Its  most  bulky  ingredieut  is  the  peculiar  bland  fixed  oil, 
which,  according  to  the  experiments  of  T.  Roberta  Bakei",  is  nearly 
isomeric  with  castor  oil.  My  friend,  Ambrose  Smith,  informs  me  that 
he  has  found  oil  of  ei^t,  when  made  with  pure  ether,  to  become  incon- 
veniently thick — almit^t  solid ;  which  difficulty  is  obviated  by  adding  a 
portion  of  aleohol  to  the  ether  employed.  Although  the  pure  fixed  oil 
18  destitute  of  any  of  the  effecta  of  ergot,  this  prei»iration,  owing  to  its 
other  ingredients,  is  more  or  less  active.  Iib  dose,  in  cases  of  labor,  to 
promote  uterine  contractions,  is  from  20  to  50  drops. 

Oil  of  Pumpkin  Seed. — ^This  oil,  though  not  an  oleoresin,  and  conse- 
quently not  strictly  cla'iscd  here,  has  been  used  with  success  as  a  remedy 
in  tieuia.  It  is  conveniently  prepared  by  crushing  the  seeds  to  a  smooth 
pidp,  transferring  to  a  pereolator  after  moistening  with  ether,  and  per- 
mitting the  mass  to  stand  an  hour  in  a  close  vessel ;  it  should  be  di.'*- 
placed  with  ether,  and  from,  the  liquid  thus  obtained  the  ether  should 
be  removed  by  evaporation.  The  dose  is  f5a»  repeated  in.2  or  3  hours, 
and  followed  by  a  dose  of  castor  oil.  About  33  per  cent,  of  oil  is  the 
yield  by  this  process. 

Succi — Juices. 

This  class  of  preparations,  iutrotluced  by  Mr.  Squire,  of  London,  some 
25  years  ago,  have  been  prescribed  occasionally,  and  consequently  deserve 
a  notice  in  this  treatise.  Two  of  them  were  made  officinal  in  the  f '.  -S. 
Pharmacopceia  of  1870 ;  but  the  class  was  dismissed  in  the  late  revision. 
The  process  for  preparing  them  is  simply  to  bruise  the  plant  thoroughly, 
express  the  juice,  and  add,  according  to  the  British  Pharmacopoeia,  \ 
part  of  rectified  spirit  to  every  3  parts  of  the  juice ;  but,  according  to 
the  U.  S.  Pharmacopceia,  1  part  of  aleohol  to  every  6  of  juice ;  fjiter 
standing  7  days,  they  are  directed  to  be  filtered. 

The  juices  officinal  in  the  British  Phannacopcda  are  those  of  bella- 
donna, conium,  hyosoyamus,  scoparius,  and  taraxacum ;  in  the  U.  8. 
Phttrmacopceia  only  the  conium  and  taraxacum  juices  were  recognized. 

The  great  variation  in  the  juic'cs  of  the  plants,  owing  to  the  soil, 
climate,  and  sea.son,  seems  to  render  these  preparations  much  leas  reliable 
and  uniform  than  well  prepared  tinctures  of  carefully  selected  plants. 

Succiis    Taraxaci   Paraliia.      {Preserved    Taraxacum   Juice.)      (Prof. 

Procter.) 

Trtkc  of  Fre.«h  dandelion  root       ....     20  ponnda  (avoir.). 

Alcohol  (.835°) 4  pints. 

Slice  the  roots  transversely  in  short  .'lections,  and,  by  means  of  a  mill 
or  mortar  and  pestle,  reduce  them  to  a  pulpv  mass ;  then  add  the  alcohol, 
and  mix  them  tnoroughly.  The  mixture,  tlius  far  prepared  at  the  sea-son 
when  the  root  is  proj)er  for  collection,  may  be  set  aside  in  suitable  vessels 
(stoneware  jars  are  appropriate),  and   extrac^ted  as  the  preparation  is 
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needed  through  the  other  seasons.  After  having  stood  a  week,  or  until 
a  cx>aveDieat  time,  the  ptilpv  mass  is  subjeL'tcd  to  powerful  prc-wure, 
until  as  much  as  possihle  of  the  fluid  is  removed,  'lliis  is  then  filtered 
and  bottled  for  use.  It  Is  lUMefsary  that  isufficient  time  should  elajise 
lifter  the  pulp  is  set  aside  for  tlie  alcohol  to  penetrate  the  libruus  particles 
itnd  commingle  with  the  natural  juii'vs,  as  well  as  for  the  woody  structure 
of  the  root  to  lorte  its  elasticity,  that  it  may  yield  tlie  juice  more  com- 
pletely ou  pressure.  When  the  pulp  has  stood  K  months  in  this,  it 
yields  the  juice  with  great  readiness,  and  is  posscRjed  of  the  sensible 

Sroperties  of  the  daodelion  in  a  marked  degree.  When  20  Ibe,  (avoir- 
upois)  of  the  root  are  thus  treated  after  standing  seveml  months,  with 
an  ordinary  screw  press  the  practical  result  is  aliout  6  pints  of  fluid. 
This  yield  will  vary  in  amount  with  the  condition  of  the  root  when 
collected,  and  the  length  of  time  it  is  eitposed  ailerwanls,  as  well  as  the 
power  of  the  pi'ess  used.  Should  the  alcohol  in  tliis  pre|«ration  be 
GODtraindicated,  it  might  be  partially  removed  by  exposure  in  a  water- 
bath  until  the  juice  is  reduced  to  J  of  its  bulk ;  then  tor  eveiy  pint  of 
the  residue,  8  otticinal  ounces  of  sugar  may  be  dissolved  in  it. 

Fruit  Juices. 

This  class  of  prejiaratioiis  have,  within  (he  past  10  or  15  yeais, 
become  quite  popular,  enabling  many  to  prepare  fruit  cyrups  for  u.«e  in 
connection  with  the  sale  t>f  carbonic  acid  water.  The  method  of  pre- 
paring them  originated  with  M.  Appert,  and  c'onsistB  of  expn-ssing  the 
juii.'e,  -Straining  it,  jxrmitting  it  to  stand  till  it  bw-omes  clear,  filtering, 
and  filling  into  l>ottles,  which  are  placed  in  tepid  water  and  heated  up 
till  the  juice  attains  the  boiling  point,  when  the  bottles,  which  ."hould  be 
quite  full,  are  corked  securely,  sealed,  and  kept  in  a  cool  place.  Those 
most  employed  are  strawberry,  rasplwrry,  and  pineapple. 

From  these  juices,  mixed  with  an  equal  bulk  of  water,  a  symp  is 
prepared  in  the  usual  manner. 


CHAPTER    VII. 

SYRVPS,  HONEYS,  AND  GLYCERITBS. 

SvTtUPS. 

THE  term  syrup  is  applied  to  any  saturated  or  nearly  saturated  solu- 
tion of  sugar  in  water,  aD<l  there  are  numerous  simple,  medicated, 
and  flavored  syrups  used  in  medicine  and  pharmacy,  both  otiiciual  and 
unofiicinal.  The  kind  of  sugar  used  in  the  olficinal  preparations  is  that 
named  in  the  list  of  the  I'liurmaco/tceia  saccharum,  and  called  rclinml 
sugar,  loaf  sugar,  or  as  variously  powilered,  broken  down,  crushed,  or 
granulated  sugar.  Thcfie,  as  supplied  by  the  refineries,  consist  of  nearly 
chemically  pure  sugar,  and  n'<iuire  no  further  pit'iiaration  for  pliarmu- 
oeutical  use.  Sugar  is  soluble  in  less  than  half  its  weight  of  water ;  t.i 
a  leas  extent  in  alcohol  and  insoluble  in  ether.     It  crystallizes  from  its 
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solution  in  the  form  of  oblique  rhombic  crj'stals  oontaining  water,  called, 
as  found  in  the  ehopn,  rock-caady. 

The  advantages  of  the  usi;  of  ^ugar  in  ])Imrm!iceutical  preparations 
are,  1st,  its  ^rceable  taste;  2d,  the  s-iscidity  aud  blandness  of  itri  solu- 
tion ;  3d,  its  conservative  properties  when  in  sufficient  proportion. 
These  adapt  it  tu  numcrons  uses  in  pharniELcy,  among  which  tlic  prep- 
aration of  syrups  is  perhaps  the  nio^t  iinijortant.  The  nuuil)er  of 
medicate  syru]>s  in  common  use,  and  the  great  jK>pularity  of  thii^e 
araoug  physicians  and  the  public,  are  cliaracl eristics  of  French  aud 
American  pharmacy  as  contradistinguished  from  that  of  Great  Britain. 
The  proportion  of  sugar  in  syrup  is  a  matter  of  primary  importance, 
as,  owing  to  nitn^nized  principles,  which  are  apt  to  be  accidentally 
present,  even  in  siuiple  syrup,  fermentation  will  take  place  unless  the 
syrup  has  very  nearly  the  full  oflicinal  pi-opoition.  Previously  to  the 
revision  of  the  U.  S.  Pharmacoposh,  in  1860,  tlie  officinal  directions 
ordered  an  excess  of  sugar  in  the  preparation  of  most  syrui>s.  To  Dr. 
Wilson  H,  Pile  we  owe  the  accurate  estimation  of  the  quantity  required 
to  produi«  saturation,  and  the  precise  increase  of  bulk  caused  by  sugar 
in  solution.  In  accordance  with  his  suf^^tions  and  those  of  Dr. 
Squibb,  the  proportion  of  sugar  has  been  slightly  reduced  in  most  of 
the  formulas,  and  tlie  degree  of  evaporation  regulated  so  that  the  re- 
quired proportion  of  resulting  syrup  to  the  drug  employed  shtdl  be 
atvurately  maintained.  By  («lculation,  founded  ou  it^  spet^ific  gravity', 
12  troyounoes  of  sugar,  ^  5760  grains,  produce  in  solution  8  fluidounces, 
but  owing  to  a  slight  condensation  the  actual  increase,  as  ascertained  by 
experiment,  is  7.941  fluidounces;  practically  J  of  the  weight  of  sugar 
will  equal  its  bulk  in  duidounces.  In  the  formubs  of  the  previous 
P!Mrm((eo]Ke!as  30  troyounces  were  prescribed  to  a  pint  of  water,  to 
make  2  pints  of  syrup;  in  the  present,  65  troyounoes  are  directed  to  33 
tniyounces  of  water  to  make  100  troyounces,  any  evaporated  water  being 
substituted  by  the  addition  through  the  strainer  of  exactly  sufficient  to 
bring  it  up  to  the  require<l  weight.  The  specific  gravity  of  officinal 
simple  syrup  is  1.310,  but  tlie  several  medicated  synijM  vary  from  this, 
in  eon.sequence  of  the  presence  of  extractive  and  other  principles. 

The  following  curious  rule  is  given  bv  Dr.  Ure  for  ascertaining  the 
quantity  of  sugar  in  simple  syrup :  "  Tlie  decimal  part  of  tlie  number 
denoting  the  si>ecific  gravity  of  a  syrup  multiplied  by  26  glvis  the 
number  of  pounds  of  sugar  it  contains  [ler  gallon  verv  nearly."  This 
appean  to  refer  to  the  avoirdupois  and  not  tlie  officinal  weight. 

In  the  aljsencc  of  extraneous  and  particularly  of  nitrt^-nized  prin- 
ciples, a  syrup  will  keep  well  enough  in  cold  w<»ther,  without  reference 
to  its  projiortions ;  but  in  a  majority  of  instances  of  rae<Ucated  .=>-ni|»s, 
it  is  absolutely  nece&sary  to  observe  the  above  well-established  projHir- 
tions,  which  insure  a  nearly  saturated  saccharine  solution. 

If  impure  or  brown  sugar  is  employwl,  it  is  necessiirj'  to  boil  the 
synip  until  the  proper  speoifi<;  gravity  is  attained,  skimming  or  straining 
oS'the  scum  which  contains  the  impurities;  but  when  the  sugm*  is  pure, 
and  there  are  no  other  vegetable  impurities  to  be  separated,  a  boiling 
temperature  is  unneccssarj-. 

If  impurities  are  diffused  !n  the  liquid,  which  will  not  readily  rise  as 
scum,  it  is  well  to  add,  before  applying  heat,  a  little  white  of  e^,  pre- 
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viouf.;y  oeaten  up  with  water,  which,  by  its  coagulating  at  the  boiling 
temperature,  formB  a  clot,  ineiosing  the  impurities,  and  facilitating  their 
removal ;  it  may  also  be  rendered  clear  and  bright  by  ditfusing  tillering 
paper  reduced  to  a  P^^'P  through  the  ^nip,  and  then  separating  by 
straining  through  a  woollen  flannel,  which  will  felt  with  it;  if  the  syrup 
is  not  clear  it  should  again  be  poured  through,  and  it  will  then  become 
clear.  A  richer  aud  more  elegant  syrup  is  produced  by  the  use  of 
Havana  sugar,  clarified  in  this  way,  tJian  from  the  best  refined  sugar, 
and  some  of  our  most  careful  pharmacists  use  this  process  for  their 
mineral  water  syrups,  on  account  of  its  superior  product,  though  so 
much  more  troublesome. 

Of  late  years  the  process  of  making  syrups  Iw  cold  percolation  has 
become  jwpular  among  many  of  our  most  careful  pharmacists.  While 
it  is  to  be  recommended  for  many  syru|)6,  such  as  syrups  of  ginger, 
orange  flower,  tolu,  wild  cherry,  squills,  lemon,  etc.,  where  the  virtue  of 
the  preparation  depends  upon  the  volatile  ingredient,  which  Is  destroyed 
by  heating,  its  use  is  objectionable  in  our  estimation  in  making  others, 
as,  for  instance,  simple  syrup,  which  the  I'fmrmacapma  ordei-s  to  be 
made  at  a  boiling  temperature,  by  which  the  nitrogenized  matter  and 
other  impurities  are  destroyed,  and  form  a  scum  which  is  easily  sepa- 
rated. Another  great  objection  to  the  cold  process  is  the  time  require!  to 
complete  the  operation,  which  is  3  or  4  times  as  long  as  by  using  heat. 
It  should  not  be  used  to  prepare  tlic  syrup  ferri  iodide,  as  the  continuous 
exposure  to  the  air  will  decompose  the  imlide. 

The  process  is  best  condudm  in  a  conical  glass  percolator,  the  orifice 
being  stopped  Mith  a  piece  of  loose  sponge  previoiisly  moistened,  taking 
care  not  to  press  it  too  tight,  or  the  percolation  will  be  seriously  retarded, 
I'he  siigar  used  should  be  coarsely  grannlate<l  or  cnished,  and,  being 
placed  in  the  percolator,  the  liquid  is  added,  and  the  orifice  corked  up 
until  the  sugar  is  reduced  to  luJf  its  bulk,  when  the  cork  is  removed 
an<l  the  percolation  allowed  to  proceed  drop  by  drop. 

In  some  of  the  medicated  syrups,  a  boiling  temperature  is  directed, 
in  order  that  the  vegetable  albumen  contained  in  tne  medicinal  ingre- 
dient may  be  copulated,  and  thus  sejiarated.  This  should  be  done 
l)efore  adding  the  sugar,  and  the  liquid  should  then  be  filtered,  so  that 
a  perfectly  clear  syrup  may  be  obtained  from  the  first.  Syrups  may  be 
decolorized  by  filtration  tlin>ugh  animal  charcoal,  and  to  obtain  perfect 
transparency  should  be  strained  slowly,  after  they  are  partially  cooled, 
through  two  or  three  thicknesses  of  flannel.  In  many  instances,  the 
presence  in  the  drug,  or  in  the  menstruum  em|  doyed,  of  antiseptic  prop- 
erties, insures  the  permanence  of  the  preparation  Syrup  of  squill  is 
an  instance,  in  which,  owing  to  the  presence  of  the  antise]>tic  element, 
Bceti<^  a(rid,  in  the  menstruum,  we  are  enabled  to  reduce  the  proportion 
of  sugar  somewhat  below  that  iie<-es«arj'  in  other  instances.  Among 
the  articles  added  t*)  syrups,  to  prevent  fermentation,  the  following  may 
be  mentioned : — 

E»senlial  oils,  which,  of  course,  greatly  modify  the  taste  and  other 
])roi>erties  of  the  preparation.  Brawly,  which  is  much  u«ed  with  uro- 
matics;  a  sm^l  proporti^m  of  pure  alcohol;  glycerin,  which  does  not 
alter  the  taste  or  other  proi)erties  of  the  preparation,  •'ktgar  of  milk,  in 
small  proportion.     Sulphite  of  lime,  a  small  proportion  of  which  wUl 
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elTectuatly  preveat  or  arre»t  fermeotation,  though  it  is  liable  to  impart 
an  odor  uult£«  aftenvardu  sul^ected  to  heut.  Hoffmann's  anodyne  'i&  oue 
of  the  lM»t  antiseptics,  thuugli  objectiooable  as  impartiDg  an  ethereal 
odor  ami  taste ;  it  should,  however,  be  added  ia  Boialt  quanti^  ouly ;  1 
iluidraL-hm  to  a  piat  has  generally  answered  the  purpose,  aud  in  oises 
where  an  aoid  is  not  ohjet-tionahle  aoetie  at'id  in  proportion  of  1^  to  the 
pint  is  very  efficient. 

It  must  not  be  foi^tten,  in  attempting  to  restore  syrups  that  have 
fermented,  by  boiling  them,  that  they  have  lost  sugar  in  proportion  to 
the  amount  of  a«etic  acid  produced,  and  this  must  be  n;stored  when 
thev  arc  lieated,  besides  the  addition  of  the  antiseptic.  Syrups  stionld 
be  kept  in  a  cool,  though  not  in  a  cold,  place ;  thuae  most  liable  to  fer- 
ment, in  small  and  well-etopped  bottles. 

Syllabus  of  Oppiuinal  Syrups, 

IsT  Gboip. — r«ed  m  vebidea  or  flavore. 
Sytupiia.  SjnipUB  amygdnlK,  Syrupim  route. 

SjmpiiB  acaciie.  S,vnipiu  aunuitii.  tiyrupun  rabi  idiei. 

SyrupuB  RCidi  citrici.  Bynipus  auraatji  Aorum.  Bynipus  loIutanuB. 

SyrupiiB  allbca.  Syrupus  llnioiuii.  Syruptu  dugiberiB. 


Simple  Kyntp,  as  made  by  the  officinal  working  formula  appended,  is 
a  viscid  liquid,  constituted  of  about  §  sugar  and  \  water,  and  having  a 
specific  gravity,  when  boiling  hot,  of  1.261  (30°  Siume) ;  or,  when  cold, 
1,310  (35°  Baumc).  (Syrups  prepared  from  tlie  juices  of  fruits,  or  othera 
which  contain  much  extractive  matter,  mark  about  2°  or  3°  higher  on 
Baume's  scale.)  it  is  of  a  pure  sweet  taste,  without  odor,  when  freshly 
prepared.  The  boiling  point  is  221°  F.  It  is  much  used  as  a  vehicle 
and  to  sweeten 'extern  jM^i-aneous  mixture?*,  also  in  tlie  preparation  of  some 
of  the  medicinal  syru)>s  (second  group).  In  ccrt^n  chemical  solutions 
it  is  found  useful  as  preventing  the  oxidation  of  the  metallic  base  by 
excluding  contact  with  atmospherit;  oxygen.  In  compounding  pills  its 
adhesiveness  renders  it  a  useful  excipient,  though  less  so  than  honey,  or 
molass&i,  or  the  next  member  of  the  group. 

tiyrup  of  gum  is  a  viscid  and  adhesive  fluid,  especially  useful  in  com- 
pounding prescriptions ;  this  syrup  of  the  Fhai-moGOjxeia  must  be  dis- 
tinguishc«l  from  the  French  Sirop  de,  Gi/mme,  which  is  flavored  with 
orange  flower ;  this,  diluted  with  water,  is  a  fevorite  demulcent  drink. 
Our  syrup  is  a  solution  of  gum-arabic  added  to  swup,  and  is  not  penna- 
tieiit ;  it  IS  a  pleasant  demulcent,  and  may  be  ased  for  combining  uuad- 
hesive  materials  in  pill.  The  useofwell-seleeted  gum-arabic  is  important, 
as  it  insures  a  clearer  and  more  el^>;ant  syrup  tlian  can  be  made  from 
the  oniinaiy  powdered  gum. 

AlmomI  or  oi-geat  Hynip  is  a  delightful  preparation  for  use  as  a  drink 
with  carbonic-acid  water ;  it  is  frequently  modlHed  by  the  addition  of 
orange-flower  water,  vanilla,  or  other  flavoring  materials,  which,  how- 
ever, sehlom  inipn>ve  its  delicate  flavor.  Its  process  involves,  first,  the 
blanching  oi'  almonds  by  maceration  in  warm  water,  and  then  pressing 
out  the  kernels  from  the  skins  Itctween  tlic  fingers,  or  by  rubbing  tliem 
between  cloths ;  second,  the  beating  of  these  into  a  paste  with  a  portion 
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of  sugar;  third,  the  formation  of  a  milky  mixture  or  eraulsiou  by  tritu- 
ration with  successive  portions  of  water ;  and  fourth,  the  solution  in  tliis 
of  the  required  quauti^  of  sugar,  which  should  be  done  without  exposure 
to  a  high  heat. 

In  syrup  of  orange-peel,  the  fresh  rind  of  the  sweet  or  Havana  orange 
is  preferred  to  the  bitter  orange-peel  prescribed  in  the  various  tonic 
preparations,  this  syrup  being  used  for  its  flavor  rather  than  for  any 
medicioal  effect.  The  method  adopted  in  the  ofBciual  formula  for  the 
extraction  of  this  delicate  flavor  of  the  peel  is  quite  original  and  adapted 
to  preserve  it  in  perfection.  The  formula  lor  orange  syrup,  among  the 
mineral  water  syrups,  contains  also  the  juice  of  the  fruit,  and  it  is  not 
so  well  adapted  to  medicinal  preparations. 

Syrup  of  oronge-Jlower  is  necessarily  made  from  the  imported  distilled 
water,  as  the  flowers  ai-e  not  obtainable  in  a  fresh  condition  except  io 
remote  situations  in  our  Southern  States.  This  flavor  is  increasingly 
popular  in  this  country,  aod  the  distilled  water  is  so  decidedly  8edati\'e 
in  its  effects  on  the  nervous  system  as  to  constitute  a  valuable  remedy, 
either  singly  or  in  appropriate  combinations. 

Zieraon  xynip  and  ayrup  of  citric  add  are  famihar  and  grateful  refrig- 
erant drinks,  ^apted  to  u.se  as  adjuvants  and  extemporaneous  pharmacy. 
The  former  ha;^  been  reduced  in  strength  in  the  late  revision  of  the 
Pkarmaoopceia  ;  it  was  formerly  made  by  dissolving  sugar  in  the  pure 
lemon  juice;  this  is  now  diluted,  previously,  with  an  equal  bulk  of 
water;  the  syrup  is  thus  more  nearly  like  syrup  of  citric  acid,  which, 
beside  being  bo  easily  made  extemporaneously,  is  a  rather  more  elegant 
preparation.  Lemon  syrup  depends,  for  quality,  mainly  on  the  fresh- 
ness of  the  lemon  juice;  citric  acid  syrup  on  the  purity  and  freshness  of 
oil  of  lemon. 

Ginger  i»/rup  is  made,  according  to  the  last  e<lition  of  the  Pharmaco- 
pnla,  by  the  trituration  of  the  fluid  extract  of  ginger,  with  a  portion  of 
sugar,  thus  making  an  an)matized  sugar  which  is  dissolved  in  water 
and  rendered  clear  by  filtration,  and  converted  into  a  syrup  by  the  addi- 
tion of  sugar  in  the  usual  way.  Syrup  of  tolu  is  now  directed  to  be 
made  by  digesting  the  balsam  with  the  sugar  and  water  for  2  hours, 
straining,  and  making  the  measure  to  100  parts.  This  change  is  to  be 
regretted,  as  it  fails  in  making  as  fine  a  sj-rup  as  that  of  the  U.  S.  P., 
1870,  and  is  unsightly. 

Sip'up  of  red  roee  is  a  mild  astringent,  and  may  be  regarded  as  a 
medicinal  or  a  flavoring  preparation ;  its  color  is  one  of  its  merits  as  an 
adjuvant.     In  its  mode  of  preparation,  it  l>elnngs  to  the  second  group. 

2d  Group. — Made  by  adding  fluid  extrari  l<i  simple  Bvrup. 
Syrupus  ipecactianhee.  Rvnipue  lactiicurium.  SynipuM  nibi. 

SjrupuB  lusDieri».  Hyriipus  ro««.  Syrupiia  eeu^K. 

REMARK.S   ON    THE   8EOOSD    (IROUP. 

Six  of  the  syrups  arc  now  directed  to  be  made  bv  mixing  the  fluid 
extract  with  syrup;  in  several  instances  there  is  no  <t(iubt  an  advantage, 
as  the  resultant  preparations  are  more  permanent ;  but  the  growing  habit 
of  preparing  galonif'al  prejMirationa  in  this  manner  has  resulted  in  a  class 
of  preparations  much  lesi  reliable  than  those  made  direi-tiy  from  the  drug. 
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Sffrup  of  ipecacuanha  is  a  most  useful  expectorant,  and  in  domestic 
praL-tioe  is  perhaps  the  most  popular,  iu  Philadelphia.  It  is  panicularly 
adapted  to  the  treatmeut  of  the  catarrhs  of  children.  The  dose  mnv  be 
so  regulated  as  to  produce  a  g^iiitle  relaxing,  or,  in  the  case  of  children, 
emetie,  effect,  with  the  advautage  of  causing  neither  stimulating  nor 
deprcft'iiiig  after-effects. 

Simpk  ^ynip  of  rhubarb  is  also  an  excellent  preparation  when  made 
by  tlie  new  officinal  process;  it  is  very  extensively  used  as  a  mild 
cathartic  for  children.  It  is  very  ditferent  in  its  properties  and  mode 
of  action  from  the  aromatic  syrup  referred  to  in  the  nest  group ;  the 
proportion  of  rhubarb  is  larger  than  in  the  former  editions. 

tiynip  of  aenrt/a  is  a  most  efficient  remedy,  indicated  in  chronic 
catarrhal  affections  when  not  accompanied  with  inflammation ;  it  is 
most  generally  used  in  connection  with  other  remedies. 

Stfrap  of  blaekberrjf  root  {ayrupiia  rubi)  was  designed  to  meet  the 
demaud  for  an  approved  preparation  of  our  indigenous  blackbcrrj- 
TonL  Most  of  tlie  pre]>aratioi)s  of  blackberry  root  as  now  prepared  by 
pharmacists  are  rendered  popular  by  intiTtducing  aromatlcs,  some  of 
which  class,  it  would  seem,  would  have  been  desirable  additions.  The 
process  in  the  I'harmacoposia  is  very  simple,  and  consLsts  in  mixing  the 
fluid  extract  with  simple  syrup. 

St/nin  of  ladwarium  Ls  now  directed  to  be  made  by  the  addition  of 
the  flui<l  extract  to  sim]>Ie  syrup  in  the  proportion  of  5  parts  in  100, 
and  used  principally  as  a  mild  anodyne  addition  to  cough  syrups. 

3d  Ukul' p.— Extracted  by  diluted  aluoliol,  wliicli  Is  evi^ioreted. 


BEMAItKS   OS   THE   THIRD    GltOUP. 

The  simplest  statement  of  this  process  for  making  syrups  is  the 
following :  Of  the  drug,  properly  powdered,  malce  a  tincture  by  per- 
colation with  diluted  alcohol ;  evaporate  thin,  in  a  cai)stde,  to  the  point 
named  in  the  P.'uirmai-ojjcei'i,  tliua  getting  rid  of  the  alcohol  contained 
in  it;  add  sugar,  in  the  proportion  of  2  parts  to  1  of  tlie  liquid,  and 
di:4*nlvc  it  by  the  aid  t)f  heat. 

Of  this  important  class  each  individual  should  be  carefully  studied 
and  the  working  formula  should  l)e  followed  strictly  in  preparing  them. 
Tlie  importance  of  the  use  of  oHicinal  weights,  or  their  etjuivalents  in 
tiiR  commen;iaJ  weights,  need  hanlly  be  insisted  upon. 

OimpQiind  aifrup  of  unrnapnrilln  is  perhaps  the  most  use<l  raeml)erof 
this  group;  itij  composition  is  similar,  though  not  identical,  with  the 
fluid  extract,  which  contains  nie7.ereon,  a  most  acrid  and  ^niulatin^ 
alterative;  the  synip  contains,  l>esides  the  soluble  principles  of  sarsa- 
IKirilia,  those  of  guaiaeuni-woiMl,  rose,  senna,  liqnorice-root,  sassafras, 
anise,  and  gaultheria.  The  thro-  latter  are  added  for  the  impnivenient 
of  its  flavor  and  as  antiseplitw.  The  edition  of  1870  ordcrwl  the  oils  of 
these  instead  of  the  dnigs.  The  ingredients  are  extracted  bv  diluted 
alcohol,  evaporated,  and  made  into  a  syrup,  as  before  indicated  for  the 
syrups  of  this  group. 
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Compound  gyrup  of  sarsaparllUi  is  manufactured  in  very  lai^  qunn- 
tities  by  pharmacists,  and,  alter  mauy  fluctuations,  has  au  extended  rep- 
utation among  prat^itioiiers  ui'  niodiciiic,  as  well  as  the  public  at  lat^. 
Its  chief  use  is  in  skin  diseases,  and  in  syphilitic  and  scrol'ulous  oases,  in 
which  it  is  used  both  alone  and  combing  with  tncrcurials,  iodides,  etc-. 

The  extensive  range  of  diseaMs  to  which  sarsaparilk  is  applicable, 
and  the  harmlesi^  character  of  the  remedy,  have  made  it  a  great  favorite 
with  empirics,  so  tliat  there  are  an  immense  number  of  quack  medicines 
sailing  under  its  name,  and  not  a  few  called  altt'ratives  and  panaceas, 
which  contain  it  as  one  of  tlieir  ingredients.  80  numerous  and  so 
generally  popular  were  these,  several  years  ago,  that  the  iieriwl  of  iheir 
greatest  popularity,  from  1845  to  1850,  has  been  cailea  among  drug- 
gists the  "  tiarsaparijla  era."  Many  of  these,  as  the  notorious  Town- 
scnd's,  the  chief  merit  of  which  waa  its  great  dilution  and  the  large 
Bize  of  the  bottles  in  which  it  wa«  pnt  up,  have  gone  into  merited 
disuse,  while  a  few  are  yet  in  demand. 

It  is  greatly  to  be  regretted  that  educated  physicians  should  so  fre- 
quently lend  their  influence  to  the  empiric  by  countenancing,  and  even 
recoiiiniending,  these  medicines,  some  of  which  may  no  doubt  Iw  found 
useful  in  their  hands,  but,  besides  the  disadvantage  of  our  Ijcing  igno- 
rant of  their  composition,  they  are  generally  inferior  to  the  officinal  and 
other  legitimate  preparations,  in  medicinal  virtues. 

0>.re^s  hive  ayri*/*  («yr.  stnKm  comp.)  has  been  a  subject  of  much 
discussion  with  reference  to  its  mode  of  preparation.     As  originally 

firepared,  uiany  years  ago,  it  contained  honey,  which  being  objected  to 
rora  its  alleged  agency  in  promoting  fermentation,  it  was  superseded, 
in  the  revision  of  1840,  by  sugar,  the  preimration  being  remo\etl  from 
mellila  to  ayrupi.  Tlie  use  of  diluted  alcohol  in  its  preparation  was 
esteemed  a  great  improvement;  but  it  is  still  an  opprobrium  of  our  art 
on  account  of  its  liability  to  ferment. 

The  pr«-aution  should  not  Iw  neglected  in  this  instance, of  Iwiling  the 
dilute<l  alcoholic  prejwration  during  the  evaporation,  and  filtering,  l>cfore 
ad<liug  the  sugar.  A  copioas  coagulution  of  the  vegetable  albumen 
takes  place  at  the  boiling  temperature,  the  removal  of  which  on  the 
filter  obviates,  to  some  extent,  the  tendency  to  fernientiition  in  the 
resulting  synip.  The  solution  of  the  tartar  emetic  shoidd  be  added  to 
the  svnip  while  it  is  hot,  as  prewribed, 

Tfu-rapeuticaUif  considered,  this  is  a  most  important  group  of  syrups. 
As  expectorants  and  ingredient-*  of  expectorant  com]>ounds,  comjMJuntl 
syrup  ofntpu'll  is  mut-h  prcwribed,  and  has  fi>r  many  years  been  a  most 
common  remedy  lu  croup ;  it  is  not,  however,  popular  either  among 
physi(;ians  or  pharmacist/^,  the  former  regarding  it  as  thcrapeiitically, 
an<l  the  latter  as  pharmaceutically,  objectionable.  The  presence  of  tlie 
antinionial  salt,  in  the  proportion  of  a  grain  to  the  ounoe,  should  always 
be  remembered ;  it  is  an  arterial  sedative  by  no  means  indicated  In  many 
cases  to  which  the  other  expectorant  ingredients  would  be  applicable. 

In  croup,  it  is  cust(»marv  to  increase  the  dose  of  hive  i^yrup  verj'  nmch 
above  that  mentioned  in  the  books,ortorei)cat  itevery  15  or  20  minutes 
till  the  patient  vomits.  Thedoseforachild  one  year  old  may  l)e  10  drops, 
for  ODeof  two  years  1 5,  of  three  years  25  dn»ps,  and  so  on,  repeated  as  above. 
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Spiced  »yrup  oj  rhubarb  is  improved  in  its  method  of  preparation,  in 
the  last  revision  of  the  Phnnnacopcela,  by  omitting  the  evaporation  of 
the  percolate  obtained  by  treating  the  rhubarb  and  aromatics  with  diluted 
alcohol ;  the  presence  of  the  altohol  aids  in  the  tlierajieiitic  eSects  in 
view.  An  old  recipe  for  this  preparation,  credited  to  the  late  Dr.  James, 
and  preferred  in  practice  by  my  father,  the  late  Dr.  Joseph  Parri.sh,  and 
some  contemporaneous  practitioners,  prescribes  a  considerable  portion  of 
French  brandy,  not  to  be  evaporated,  but  retained  in  the  syrup  when 
finished.  To  meet  this  preference,  the  rhubarb  and  aromatics  may  be 
percolated  with  brandy,  which  may  be  mixed  with  the  proper  pnipor- 
tion  of  syrup,  thus  rendering  the  prejtaration  more  decidedly  Btimulatiug. 

Spiced  syrup  of  rhubarb  is,  probably  without  exception,  the  moel 
&miliar  remedy  for  the  so-called  summer  complaint  of  children,  the 
form  of  diarrhoea,  usually  connected  with  teething,  so  extremely  preva- 
lent and  fatal  in  our  large  cities  during  the  intense  heat  of  summer.  It 
has  the  advantage  of  being  a  warming  tonic  or  stomachic,  as  well  as  a 
very  mild  laxative,  and  is  given  in  doses  from  a  teaspoonful  for  an  infant 
of  a  year  old  to  a  tablespoonful  or  more  for  older  children  and  adults. 

4th  Group.— or  o.vnipe.     Extracted  and  disBolved  bj  water. 
SjnipuB  althKte.  Bynipiu  hypophospliitum.  SyrupuB  rlieL 

SyrupuB  calcis.  Syrupiis  piciB  liquids.  Synipiu  eeniue. 

SynipuB  ferri  bromidi.  Syrupiis  pruul  virginisiue.  Syrupus  tolulanUB. 

SJnipus  ferri  iodidi. 

BEUARK8   ON   THE   FOURTH   GROUP. 

Si/Tup  of  wild  cherry  is  also  made  by  percolation  with  cold  water; 
the  process  requires  care  to  be  successful  in  extracting  the  whole 
of  tlie  soluble  principles  witli  the  small  amount  of  water  allow- 
able ;  evaporation  is  inadmissible  on  account  of  the  great  volatility  of 
tlie  (X)ntained  hydrocyanic  acid.  The  full  production  of  this  from  the 
amygdalin  and  emulsin  contained  in  the  bark  suggests  tJie  precaution  of 
sulyecting  the  powder  to  the  action  of  water  for  24  hours  previous  to 
displacement,  as  directed  in  the  Pkai-macopceta.  The  infusion  acquires 
richness  of  flavor  and  color  by  standing  until  a  precipitate  begins  to  form 
in  it,  before  adding  the  sugar.  In  this  instance,  less  than  the  full  pro- 
portion of  sugar  directed  for  syrups,  generally,  is  sufficient  to  prcser\-e 
it,  owing  to  the  antiseptic  properties  of  the  hydrocj'anic  acid. 

Syrup  of  wild  cherry  is  one  of  the  most  popular  and  really  \'alaahle 
of  tonic  and  sedative  remedies,  being  much  used  in  pulmonarj'  affections, 
connected  with  an  atonic  condition  and  hara.%ing  cough. 

Syrapwtpicix  liquvlcem  new  in  the  Pharmacopma,  ao!^  is,  when  well 
matle,  a  beautiful  preparation ;  the  formula  for  sjTupus  rbei  is  an  im- 
provement, and  has  been  long  med  as  an  unofficinal  preparation. 

5th  Grottp. — Syrups  containing  acetic  acid. 

SyrupuB  ollii.  Syriipus  BcllUe.  * 

Of  these,  the  first  is  but  rarely  used ;  but  the  second  is  an  extremely 
common  expectorant,  used  both  by  itself  and  in  oombioation  with  ram- 
phorttted  tincture  of  opium,  tincture  of  digitalis,  eymp  of  ipecacuanha. 
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and  other  medicines.     The  preaence  of  the  acetic  element  takes  from  this 
preparation  the  cloying  character  which  belongs  to  the  syrups  generally. 

Syllabus  op  Svrups. 

(Non-officinal  in  Ilaiiet.) 

SyrupuB.     Sugar  85  parts,  water  lo  100  parts. 

Sjrupua  acBciee.     MuclloKe  25  parte,  nyrup  lo  100  parte.     Demuloent. 

SvmpuB  acidi  dtrici.    Citric  acid  SpaVta,  water 8  parte,  spte.  liiiioDU4  parts, iijrap  980 

parts.     Vehicle  flavoring. 
SyrupuH  acidi  hydriodici.     HI  1  per  cent,  npts.  orange,  sugar,  syrup,  and  water  lo  1000 

parte.     Alterative. 
Syrupua  allii.    Garlic  16  parts,  diluted  auelic  acid  and  sugar  to  100  parte.    Expectorant. 
SyrupuB  althste.     Altlisa  4  piirts,  sugar  and  water  lo  lOU  parts.     Demulcent. 
GyrupuB  aniygdalte.    Sweet  almond   10  parls,  bitter  almond  3  parts,  sugar,  orango- 

flower  water,  and  water  to  100  parts.     Vehicle  demulcent. 
8ynipuB  aurantii.     Sweet  orange  peel  5  pule,  sugar  60  parte,  water  to  make  100  parte. 

Flavoring  vehicle. 
Syrupua  auranlii  florum.    Orange-flower  water  35  parte,  sugar  66  pitrte.     Sedative 

vehicle. 
Syrupus  caldi  lacto-phoephatb.    PhoBphatecaldum  22  parts,  lactic  acid  33  parts,  «ugar 

600  parte,  orange-flower  water  80  parts,  water  to  1000  parts.  Alterative. 
Syrupua  calcis.  Lime  5  parte,  sugar  30  parte,  water  to  100  parts.  Antacid. 
Syrupuaferri  bromidi.    FeBr,  10 peroent,Bugar60pariB,walerlo  100 parts.    Alterative 

eedative, 
Sjrupueferriiodidi.  Pel,  10 percent.,sugsr60pane,watertomake  100 parts.  Alterative. 
Syrupua  fernqDininieetetrychiunsphoBphatum.    Phosphate  of  iron  133  parte,  quinine 

133  parts,  etrycbnine  4  parts,  phosphoric  acid  SOO  parte,  sugar  and  water  to  10,000 

parts.     Tonic,  nervine. 
Syrupue  hypophosphitum.     Hypophoepb  ile  of  calcium  36  pacts,  hypophosile  of  sodium 

12  parts,  hypophosphite  of  potassium  12  parte,  citric  acid  1  part,  spte.  lemon  2  parts, 

BOgar  .lOO  parts,  water  to  make  1000  parts.     Tonic,  directed  to  nerves  and  brain. 
Syrupus  hypophosphitum   cum   ferro.     1  part  of  lactate  of  iron  in  99  parts  'of  last. 

Tonic,  directed  to  nerves  and  brain. 
Syrupus  ipecacuanbte.     Fluid  extract  6  parte  in  syrup  100  parts.    Expectorant. 
Syrupus  knunerie.     Fluid  extracl  35  parts,  syrup  65  parte.     Astringent. 
Syrupus  lactucarii.     Fluid  eitract  6  parts,  syrup  95  parte.     Anodyne. 
Syrupus  limonis.    Lemon  juice  40  part^  temon  peel  2  partx.  sugar  60  parte.     Flavor^ 

ing  vehicle. 
Syrtipus  picis  liquide.    Tar  6  purls,  boiling  water  50  parte,  sugar  60  parte.     Expec- 
torant, healine  to  mucous  surl]ice8. 
Syrupus  pruni  Virgin  in  n».     Wild  cherry  l>ark  12  parts,  glycerine  5  parte,  sugar  60 

parts,  water  to  100  parts.     Sedative,  astringent. 
Syrupux  rhei.     Rhtilnirb  90  parU,  caxb.  polas.  6  parts,  dnnamoD   16  parte,  sugar  600 

parts,  water  to  lOOO  parte.     Slightly  aperient. 
Syrupiis  rbei  aromaticus.     Tinct.  rhei  aromat  10  parte,  Byrup  90  parte.     Carminative 

Syrupus  roese.     Fluid  extract  of  roee  10  parts,  syrup  90  parte.     Astringent  addition  to 

'gargles. 
Syrupua  rubi.     Fluid  extract  rubus.  20  parte,  syrup  80  parts.     Astringent, 
Sympua  rubi  idni.    Juice  of  raepberriee,  eleai,  40  parte,  sugar  60  parte.    Flavoring 

Synipus  sarsaparillte  componitus.  Sar^aparilla  150  partn,  guaiacum  20  parts,  pale  ruse 
12  parts,  liquorice  12  parte,  glyci'rrhiia  12  parts,  anise,  gaultheria.eBcb  6  parte,  Keiina 
12  parts,  HasBafras  6  parts,  sugar  600,  water  and  diluted  alcohol  to  1000  parts,   Aliera- 

SympuB  BcillEe.     Vinegar  of  equillii  40   parts,  sugar   60  parte,  to   make  100  parts. 

Expectorant. 
Syrupus  acille  compositus.     Squills  120  parte,  senega  120  parte,  tartar  emetic  3  parte, 

flugnr   1200  parts,  diluted  alcohol  and  water  to  make  20O0  parts.      Expectorant 

sedative, 
Syrupus  senegte.     Fluid  extract  of  senega  160  parte,  ammonia  water  4  parts,  sugnr  600 

parte,  water  to  make  1000  parts. 
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Svrupiis  Bennc     Senna  33  parts,  Hu^r  60  parM,  alcohol  4  puts,  oil  o(  coriander,  and 

'wuterlo  too  psrtit.     Laxalive. 
Svrupii9  tolutaniis.     Tnlii  4  p>rt',  sugar  6a  parts,  water  to  make  100  parts.    Expe<-tu- 

rant-flavoring  vehicle. 
Synipus  zingilieris.     Fluid  extract  uf  ginger  2  parts,  sugar  65  parts,  water  to  100  parts. 
Flavuriog  vehicle. 

W'oltKISG    FORML'LAH    FOR   THE   OFFICISAL   SyRCPS. 

Syrupux,  U.  S.  P.     {Simple  Si/rup.) 

Take  of  Stigar,  in  coarse  powder,  eixty-five  parts       ...      65 
Distilled  water,  a  sulGcient  quantity,  to  make  one  hun- 
dred parts 100 

Dbt^olvc  tbn  sugar,  with  the  aid  of  heat,  in  •35  parts  of  dUtilled 
water,  raLse  the  temperature  to  the  boiling  point,  am]  etraiu  the 
Bolution  while  hot.  Then  incorporate  with  the  solution  a  eulBcieiit 
quantity  of  distilled  water,  added  through  the  strainer,  to  make  the 
syrup  weigh  100  parte.     Syrup,  thus  prepared,  has  the  sp.  gr.  1.310. 

My  judgment  coiacides  with  that  of  some  others  Id  preferring  to 
make  syruj)  with  a  very  slight  excess  of  water,  not  only  on  awxtunt  of 
the  convenient  relations  of  the  commercial  weights  to  the  required  pro- 
portion of  liquid  by  measure,  but  also  because  it  is,  on  the  whole,  more 
satisfactory'.  There  is  always  some  waste  of  the  fluid  by  evaporation 
where  heat  is  applied,  and  when  the  full  officinal  proportion  of  sugar 
is  used,  a  portion  is  liable  to  otyetallize  out  on  standing,  and  thus  by 
aletraetiug  sugar  weaken  the  remainder,  nnlees  the  direction  given  in 
the  above  formula  for  supplying  the  loss  by  evajwration  is  carefully  and 
accurately  complied  witli,  which,  on  the  latge  scale  in  which  syrups  are 
generally  made,  is  not  to  be  expected. 

Reduced  to  commercial  or  avoirdupois  weights,  the  right  proportion 
to  make  syrup  of  standard  strength  is  1  lb.  of  sugar  to  8  nuiaounces 
and  1  fluidrachm  of  water ;  the  flnidrachm  is  obviously  superflooue, 
and  hence  is  omitted  in  the  following  formula,  which  I  have  used  for 
many  years  with  satisfactioa : — 


Simple  Si/rtip. 

Take  of  Sugar 

Water       . 

.       .       .        .    2fc8.com 

80  lbs.  com. 
5  galloiiB. 

DiHsoIve  the  sugar  in  the  water  without  heating  unnecessarily. 

The  yield  from  the  pint  of  water  will  be  nearly  35  fluiduunccu,  not  a 
cjuart  (3*2  fluidouuces)  as  formerly  .stated;  to  make  a  quart,  15  fluid- 
ounces  of  water  and  1  lb.  and  14  oz.  of  sugar  should  be  used.  The 
yield  from  the  larger  quantity  in  the  formula,  would  bear  the  same  pro- 
portion, being  a  fraction  over  9J  gallons. 

Sj/rupus  Acadix,  U.  S.  P.     (Si/rup  of  Gumr-Arabio.) 

Take  of  Mucilage  and  of  gum-arabic,  iwenty-five  parts     .        .      25 
Kyrup,  sufficient,  to  make  oite  hundred  pa,Tta       .        .     100 

Mix  them ;  this  syrup  should  be  fre^^hly  made,  when  required  for  oeo. 
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Syrvpua  Aeidi  QUriei,  U.  S.  P.     {Syrup  of  Citric  Add.) 

Take  of  Citric  acid,  eight  parts 8 

Spirit  of  lemon,  iour  parts 4 

Syrup,  nine  hundred  and  e^lity  pitrte  ....  980 

Water,  eight  parte 8 

Mix  the  spirit  of  lemon  with  the  syrup  cootaioed  in  a  bottle,  then 
add  gradually  the  citric  acid  dissolved  in  the  water,  shaking  the  bottle 
after  each  addition  until  the  whole  is  thoroughly  mixed. 

Syrupus  Acidi  Hydriodici,  U.  S.  P.    {Synvp  of  Hydriodic  Acid.) 

A  syrnpy  liquid  containing  1  per  cent,  of  absolute  hydriodic  acid 
(HI  =  127.6). 

Iodine,  ten  parts 10 

Alcohol,  eighty  parts 80 

Syrup,  one  Hundred  and  fifty  parts 160 

Sugar,  five  hundred  parte 500 

Spirit  of  orange,  five  parts 6 

Distilled  water,  a  eumcient  quantity 

To  make  one  thousand  parts 1000 

Dissolve  the  iodine  in  the  alcohol,  with  a  very  gentle  heat,  in  a  loosely 
stoppered  flask,  avoiding  loss  of  iodine  from  vaporization.  Add  the 
solution  to  the  syrup  previously  mixed  with  1 50  parts  of  distilled  water, 
wid  pass  throagh  the  mixture  a  current  of  hydrosulphuric  acid  gas,  until 
it  acquires  a  pure  yellowish  color,  and  cesses  to  turn  brown  on  shaking. 
Filter  the  liquid  liirough  white  filtering  paper,  returning  the  first  por- 
tions until  it  runs  clear ;  wash  the  filter  with  a  little  distilled  water,  and 
evaporate  the  filtrate  and  washings,  in  a  tared  porcelain  capsule,  on  a 
water-hath,  at  a  temperature  not  exceeding  55°  C.  (131°  F.),  constantly 
stirring,  until  all  odor  of  liydrosulphuric  acid  has  disappeared.  Then 
set  the  capsule  aside,  well  covered,  and  allow  the  contents  to  cool.  When 
cold,  add  the  spirit  of  orange,  the  sugar,  and  enough  distilled  water  to 
make  the  whole  weigh  1000  parta.  When  the  sugar  has  been  dissolved, 
by  stirring,  strain  the  syrup  through  a  pellet  of  cotton  placed  in  the  neck 
of  the  funnel,  which  is  to  be  kept  oovered,  and  transfer  the  filtered  syrup 
to  small  vials,  which  should  be  completely  filled,  securely  corked,  and 
kept  in  a  cool  and  dark  place. 

SympUB  AUii,  U.  S.  P.     {Syrup  of  Garlic.) 

Take  of  Garlic,  sliced  and  bruised,  fifteen  parts  .  .  .  .15 
Sugar,  in  coarse  powder,  sixty  parU  ...  .60 
Diluted  acetic  acid,  forty  parte 40 

Macerate  the  gai-lic  with  25  parts  of  the  diluted  acetic  acid,  in  a  glass 
vessel,  for  4  days,  and  express  the  liquid.  Then  mix  the  residue  with 
the  remainder  of  the  acid,  and  again  express  until  sufficient  additional 
liquid  has  been  obtained  to  make  the  whole,  when  filtered,  weigh  40 
parts.  Lastly,  pour  the  filtered  liquid  upon  the  sugar  contained  in  a 
suitable  bottle,  and  agitate  until  it  is  dissolved.  Keep  the  syrup  in 
well-stopped,  filled  bottles,  in  a  cool  place. 
49 
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Syr-upua  AmygdaUe,  U.  S.  P.     {Syrup  of  Almtmd^ 

Sweet  almond,  teu  parte 10 

Bitter  almond,  three  parts 3 

Sugar,  in  coarse  powder,  fifty  parts 50 

Orange-flower  water,  five  parts 5 

Water,  a  suffivient  quantity 

To  make  one  hundred  parts ia> 

Having  blanched*  the  almonds,  rub  them  in  8  morlar  to  a  verj-  fioe 
paste,  adding,  during  the  trituration,  'i  parts  of  water  and  10  parts  of 
sugar.  Mix  the  jtaste  thoroughly  witli  the  orange-flower  water  and  30 
parts  of  water,  Btrain  with  strong  expression,  and  add  enough  water  to 
the  dregs  to  obtain,  after  renewed  expression,  60  parts  of  strained  liquid. 
To  this  add  the  remainder  of  the  sugar,  dissolve  it  by  ^ttadon  nithout 
heat,  and  straiu  through  muslin. 

Keep  the  syrup  in  well-stopped,  filled  bottles,  in  a  cool  place. 

Sympua  Auranlu,  XT.  S.  P.     {Syritp  of  Orange.) 

Sweet  orange  peel,  deprived  of  the  inner,  white  layer,  and  cut 

into  small  pieces,  five  parts        , 5 

Alcohol,  five  parts 5 

Precipitated  phosphate  of  calcium,  one  part       ....  1 

Sugar,  sixty  parts 6U 

Water,  a  aufficient  quantity 

To  make  one  hundred  parts 100 

Macerate  the  orange  peel  with  the  alcohol  for  7  days ;  then  express 
the  liquid.  Rub  this  with  the  precipitated  phosphate  of  calcium  and 
30  parts  of  water,  gradually  added ;  filter  the  mixture,  and  pass  enou^ 
wwter  through  the  hlter  to  make  the  filtrate  weigh  40  parts,  lastly, 
add  the  sugar,  dissolve  it  by  agitadon,  without  heat,  and  strain. 

Synipua  Aurantn  Flonim,  U.  S.  P.     (Syrup  of  Orcmge  Flotctra.) 

Orange-flower  water,  thirty-five  parts 35 

Sugar,  in  coarse  powder,  sixty-five  parts 65 

To  make  one  hundred  parte 100 

Dissolve  the  sugar  in  the  orange-flower  water  by  agitation,  without  heat, 

Syrupue  Qzlcii  LaotophosphatU,  U.  S.  P.     (Syrup  of  LadophogphaU  of 

Calcium.) 
Precipitated  phosphate  of  calcium,  twenty-two  parte.        .        .    22 

Lactic  acid,  thirty-three  parte 33 

Orange-flower  water,  eighty  parts 80 

Sugar,  in  coarse  powder,  six  hundred  parte 600 

Hydrochloric  acid, 
Water  of  ammonia. 
Water,  each,  a  suflSdent  quantity 

■To  make  one  thousand  parla 1000 

•  Almonda  are  to  be  blanched  by  ponriag  hot  water  over  them  and  permittiag  them  to 
Temaia  till  the  skin  is  snCt,  when  a  slight  squeeze  between  the  thumb  aod  fiager  will  cano: 
the  almnnd  to  Blip  out  of  the  skin ;  no  unuecewary  heat  shontd  be  used,  uor  ahoald  it  be 
coDtinued  longer  tbut  ib  required  to  soften  the  skin. 
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To  the  precipitated  phosphate  of  calcium,  mixed  with  300  parts  of 
cold  water,  add  enough  hydrochloric  acid  to  dissolve  it.  Filter  the 
solution,  dilute  it  with  1200  parts  of  cold  water,  and  then  add  water  of 
ammonia,  until  it  is  slightly  in  excess.  Transfer  the  mixture  at  once  to 
a  fine,  wetted  muslin  strainer.  As  soon  as  the  liquid  has  run  off,  return 
the  m.agma  to  the  vessel,  mix  it  quickly  with  1200  parts  of  cold  water, 
and  again  transfer  it  to  the  strainer.  When  it  has  drained,  mix  the 
magma  at  once  with  the  lactic  acid,  and  stir  until  it  is  dissolved.  Then 
add  the  orange-flower  water  and  enough  water  to  make  the  solution 
weigh  about  360  i)arts,  filter,  and  pass  enough  water  through  the  filter 
to  make  the  filtrate  weigh  400  parts.  Lastly,  add  to  this  the  sugar, 
dissolve  it  by  agitation,  without  heat,  and  strain. 

Syrupua  Galcia,  U.  S.  P.     {Syrup  of  Lime.) 

Lime,  five  parte 5 

Sugar,  in  coarse  powder,  thirty  parts 30 

Wafer,  a  sufficient  quantity 

To  make  one  hundred  parte 100 

Triturate  the  lime  and  sugar  thoroughly  iu  a  mortar ;  then  add  the 
mixture  of  50  parts  of  boiling  water,  contained  in  a  bright,  copper  or 
tinned-iron  vessel,  and  boil  the  mixture  for  5  minutes,  constantly  stir- 
ring. Dilute  it  with  an  equal  volume  of  water,  and  filter  through  white 
paper.     Finally,  evaporate  the  syrup  to  100  parts. 

Symjfiu  Ferri  Bromidi,  U.  S.  P.     (Syrup  of  Bromide  of  Iron.) 
A  syrupy  liquid  containing  10  per  cent,  of  ferrous  bromide  (FeBr,  ^ 
215.5). 

Iron,  in  the  form  of  fine  wire,  and  cut  into  email  pieces,  thirty 

parte 30 

Bromine,  seventy-five  parts 75 

Sugar,  in  coarae  powder,  six  hundred  parte      ....      GOO 
Distilled  water,  a  sufficient  quantity 

To  make  one  thousand  parte lUdO 

Introduce  the  iron  into  a  flask  of  thin  glass  of  suitable  capacity,  add 
to  it  200  parts  of  distilled  water,  and  afterward  the  bromine.  Shake 
the  mixture  occasionally,  until  the  reaetiou  ceases  and  the  solution  has 
acquired  a  green  color,  and  has  lost  the  odor  of  bromine.  Place  the 
sugar  in  a  porcelain  capsule  and  filter  the  solution  of  bromide  of  iron 
into  the  sugar.  Rinse  the  flask  and  iron  wire  with  90  parts  of  distilled 
water,  and  pass  the  washings  through  the  filter  into  the  sugar.  Stir  the 
mixture  with  a  porcelain  or  wooden  spatula,  heat  it  to  the  boiling  point 
on  a  sand-bath,  and,  having  strained  the  syrup  through  linen  into  a 
tared  bottle,  add  enough  distilled  water  to  make  the  product  weigh  1000 
parts.  Lastly,  shake  the  bottle  and  transfer  its  contents  to  small  vials, 
which  should  be  completely  filled,  securely  corked,  and  kept  in  a  place 
accessible  to  daylight. 

A  transparent,  pale-green  liquid,  odorless,  having  a  sweet,  strongly 
ferruginous  taste,  and  a  neutral  reaction.  With  test-solution  of  ferri- 
cyanide  of  potassium  it  yields  a  blue  precipitate.     If  a  little  disulphide 
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of  carbon  be  added  to  the  syrup,  then  a  few  drops  of  chlorine  water, 
and  the  whole  agitated,  the  disulphide  will  separate  with  a  yellow  or 
brown  color.  It  should  not  deposit  a  sediment  on  keeping,  and  should 
not  tinge  gelatinized  starch  yellow  (absence  of  free  bromide). 

10  gnis.  of  syrup  should  require  for  complete  precipitation  oot  less 
than  1.57  gms.  of  nitrate  of  silver  (corresponding  to  10  per  cent,  of 
ferrous  bromide). 

Syrupti*  Ferri  lodidi,  U.  S.  P.     {Syrup  of  Iodide  of  Iron.) 

Asyrupy  liquid  containing  10  per  cent,  of  ferrous  iodide  (Felj^309.1). 

Iron,  in  the  form  of  line  wire,  and  cut  into  einal]  pieces, 

twenty-five  parts 25 

Iodine,  eighty-two  parta 82 

Sugar,  in  coaree  powder,  eix  hundred  parte       ....      600 
Distilled  water,  a  sufficient  quantity 

To  make  one  thousand  parts 1000 

Introduce  the  iron  into  a  flask  of  thin  glass  of  suitable  capaci^',  add 
to  it  200  parts  of  distilled  water,  and  afterward  the  iodine.  Shake  the 
mixture  occasionally,  until  the  reaction  ceaees  and  the  solution  has  ac- 
quired a  green  color,  and  hae  lost  the  odor  of  iodine.  Place  the  sugar 
in  a  porcelain  capsule,  and  filter  the  solution  of  iodide  of  iron  into  the 
su^r.  Binse  the  flask  and  iron  wire  with  90  parts  of  distilled  u-ater, 
ana  pass  the  washings  through  the  filter  into  the  sugar.  Stir  the  mixture 
with  a  porcelain  or  wooden  spatula,  heat  it  to  the  boiling  point  on  a 
aand-batn,  and,  having  istrained  the  syrup  through  linen  into  a  tared 
bottle,  add  enough  dietille«i  water  to  make  the  product  weigh  lOOOparfc*. 
Lastly,  shake  the  bottle  and  transfer  its  contents  to  small  vials,  which 
should  be  completely  filled,  securely  corked,  and  kept  in  a  place  accessi- 
ble to  daylight. 

A  transparent,  pale-green  liquid,  odorless,  havnng  a  sweet,  stronglv 
ferruginous  taste,  and  a  neutral  reaction.  With  test-solution  of  fom- 
cyanide  of  potassium  it  yield.s  a  blue  precipitate.  If  a  little  disulphide 
of  carbon  be  added  to  the  syrup,  then  a  few  drops  of  chlorine  wtUer, 
and  the  whole  agitated,  the  disulphide  will  separate  with  a  purple  or 
violet  color.  It  should  not  deposit  a  sediment  on  keeping,  and  snould 
not  tinge  gelatinized  starch  blue  (absence  of  free  iodine). 

10  gms.  of  the  syrup  should  require  for  complete  precipitation  not 
less  than  1.09  gms.  of  nitrate  of  silver  (correspond ii^  to  10  per  cent, 
of  ferrous  iodide). 

Syrupu«  Ferri  Quinina  et  StrychniiKE  Phosphaium,  U.  S.  P.     {Syrup 
of  the  Phosphates  of  Iron,  Quinine,  and  i&rychnine.) 

Phosphate  of  iron,  one  hundred  and  thirty-three  parts         .  133 

Quinine,  one  hundred  and  thirty-three  parta         .        .  1S3 

Strychnine,  four  paris 4 

Phosphoric  acid.  eip:ht  hundred  partu 800 

Sugar,  ill  coarse  powder,  six  thousand  parte  ....  6000 
Difltilled  water,  a  sufficient  quantity 

To  make  ten  thousand  parla 10,000 
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Add  the  pboAphate  of  iron  to  2500  parts  of  distilled  water,  in  a  tared 
bottle  lai^  enuugh  to  hold  the  tinished  syrup,  and  agitate  frequently 
until  the  salt  is  dit<solved.  Having  added  the  phoephoric  acid  to  the 
solution,  triturate  the  quinine  and  strychnine  gradually  with  the  mixture, 
in  a  mortar,  until  they  are  dissolved,  then  return  the  solution  to  tlie 
bottle,  and  add  enough  distilled  water  to  make  the  liquid  weigh  4000 
parts.  LAStly,  add  the  eagar,  dissolve  it  by  agitation,  without  heat,  and 
filter  through  paper. 

Keep  the  syrup  in  small,  well-stopped  vials,  in  a  oool  and  dark  place. 

Syrupiu  HypophogphUvm,  U.  S.  P.     {Syrup  of  HypophoaphUes.) 

Hypophosphite  of  calcium,  thirty-five  parte      ....  35 

Hypophoephil*  of  sodium,  twelve  parts 12 

Hypoptaoephite  of  potasaiuni,  twelve  parts        ....  12 

Citric  acid,  one  part 1 

Spirit  of  lemon,  two  parts 2 

Sugar,  in  coarse  powder,  five  hundred  parts       ....  dOO 
Water,  a  eufBcient  quantity 

To  make  one  thousand  parts 1000 

Mil  the  hypophosphites,  and  dissolve  them,  by  trituration,  in  350 
parts  of  water.  Should  there  be  a  trifling  residue  undissolved,  allow 
the  solution  to  settle,  pour  off  nearly  all  of  it,  and  add  the  citric  acid  so 
that  the  residue  may  be  dissolved.  Then,  having  mixed  the  liquids, 
■  add  the  spirit  of  lemon,  and  filter  through  paper,  adding  throu^  the 
filter  enough  water  to  make  the  whole  weigh  500  parts.  In  this  liquid 
distiolve  the  sugar,  by  agitation,  without  h^il^  and  strain. 
Keep  the  syrup  in  well-stopped  bottles. 

Syrupua  Hypophoaphiiam  cum  Ferro,  U.  S.  P.     {Syrup  of  Hypopkos- 
,  phUea  with  Iron). 


Syrup  of  hypophosphites,  ninety-nine  parts 
To  make  one  hundred  parts 


Dissolve  the  lactate  of  iron  in  the  syrup  by  trituration. 
Keep  the  syrup  in  well-stopped  bottles. 

Sympiis  IpeoacuanluE,  U,  S.  P.     {Syrxip  of  Ipeeae.) 

Fluid  extract  of  ipecac,  five  parts 5 

Syrup,  ninety-five  parts 95 

To  make  one  hundred  parts 100 

Mix  them, 

Syrupus  KramericB,  V.  8.  P.    (Syrup  of  Rkatany.) 

Fluid  extract  of  Bhatany,  thirty-five  parts        ....        85 
Syrup,  sixty-five  parts 65 

Mix  them. 
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Synqnia  Lactucarii,  U.  S.  P.    {Syru^  of  Lactucarium.) 


Fluid  extract  of  lactucarium,  five  parte 5 

Syrup,  nioety-five  parts 95 

Mix  them. 

Syrupus  Limonia,  U.  S.  P.    {Syntp  of  Lemon.) 

Tnke  of  Lemon  juice,  recently  expressed  and  strained,  forty  ports    40 
Sugar,  in  coarse  powder,  sixty  parte        .        .        .        .    60 

Fresh  lemon  peel,  two  parte 2 

Water A  sufficient  quantity. 

Heat  the  lemon  juice  to  the  boiline  point,  then  add  the  lemon  peel, 
and  let  the  whole  stand  till  cold.  Futer,  add  enough  water  through  the 
filter  to  make  the  filtrate  weigh  40  parte,  diseolve  the  Bugar  in  the  filtered 
liquid  by  Station,  without  heat,  and  strain. 

SyrupiLS  Bxis  Liquidce,  U.  S.  P.     {St/rup  of  Tar.) 

Tar,  six  parte 6 

Cold  water,  twelve  parts 12 

Boiling  distilled  water,  fifty  parte 50 

Sugar,  in  coarse  powder,  sixty  parte 60 

To  make  one  hundred  parte 100 

Upon  the  tar,  contained  in  a  suitable  vessel,  pour  the  cold  water,  and 
stir  the  mixture  frequently  during  24  hours ;  then  pour  off  the  water  ' 
and  throw  it  away.  Four  the  boiling  distilled  water  upon  the  residue, 
stir  the  mixture  briskly  for  15  minutes,  and  set  it  aside  for  36  houis, 
stirring  occasionally.  Decant  the  solution  and  filter.  Lastly,  in  40 
parts  of  the  filtered  solution  dissolve  the  sugar  by  agitation,  without  heat 

Syrupus  Pnini  VirginiancB,  U.  S.  P.    (Syrup  of  WUd  Ghern/,) 

Wild  cherry,  in  No,  20  powder,  twelve  parts  ....  12 

Sugar,  in  coarse  powder,  sixty  parte 60 

Glycerin,  five  parts 6 

Water,  a  sufficient  quantity 

To  make  one  hundred  parte 100 

Moisten  the  wild  cherry  thoroughly  with  water,  and  macerate  for  24 
hours  in  a  close  vessel ;  then  pack  it  firmly  in  a  cylindrical  glass  percola- 
tor, and  gradually  pour  water  upon  it  until  35  parts  of  percolate  are 
obtained.  Dissolve  the  sugar  in  tiie  liquid,  by  ^tation,  without  heat, 
add  the  glycerin,  and  strain, 

Syrupus  Rhei,  U.  S.  P.    {Syrup  of  Rhubarb.) 

Rhubarb,  sliced,  ninety  parts 90 

Cinnamon,  bruised,  eighteen  parts 18 

Carbonate  of  potass  in  m,  six  parte 6 

Sugar,  in  coarse  powder,  six  nundred  parts    ■        .        .        .  fiOO 
Water,  a  sufiicient  quantity 

To  make  one  thousand  parte 1000 
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Mix  the  rhubarb,  cinofimon,  and  carbonate  of  potassium  with  420 
parts  of  water,  and  macerate  the  mixture  in  a  glass  or  porcelain  vessel 
for  12  hours.  Then  strain  and  filter,  adding  through  the  dregs,  if 
necessary,  enoi^h  water  to  make  the  filtered  liquid  weigh  400  parts. 
Lastly,  add  the  sugar,  dissolve  it  by  ^tatiou,  witliout  heat,  and  strain. 

^/riipus  Rhei  Aromatteus,  U.  S.  P,     {AromaHc  Syrup  of  Mhvbarb^ 
Aromatic  tincture  of  rhubarb,  tea  parts         ....  10 

Syrup,  ninety  parte 90 


To  make  one  hundred  partii 

Mix  the  aromatic  tincture  of  rhubarb  with  the  syrup. 

Syrtipua  Hosa,  U.  S.  P.    (Syrup  of  Sose.) 

Pluid  extract  of  roee,  ten  parts 

Syrup,  ninety  parte 


To  make  one  hundred  part« 100 

Mix  them. 

St/rupus  Mvbi,  U.  S.  P.    [Syrup  of  Mubus.) 

Fluid  extract  of  rubua,  twenty  parU 20 

Syrup,  eighty  parte -80 

To  make  one  hundred  parte 100 

Mix  them. 

Syrupus  Bubi  Idm,  U.  S.  P.    (Syrup  of  Saspberry.) 
Fresh  ripe  raspberriea,  any  convenient  quantity. 
Sugar,  a  aufBcient  quantity. 
Reduce  the  raspberries  to  a  pulp,  and  let  it  stand  at  rest  for  3  days. 
Separate  the  juice  by  pressing,  and  set  it  aside  until  it  has  completely 
fermented  and  become  clear,  and  then  filter.     To  40  parts  of  the  filtered 
liquid  add  60  parts  of  sugar,  heat  to  boiling,  avoiding  the  use  of  tinned 
vessels,  and  strain. 

Keep  the  syrup  in  well-stopped  bottles,  in  a  cool  and  dark  place. 

Syrupus  SarmparSlcE  Oomposihis,  V.  S.  P.    (Compound  Syrup  of 
Sarsaparjila.) 
Saraaparilla,  in  No.  30  powder,  one  hundred  and  fifty  parte 
Ouaiacum  wood,  in  No.  30  powder,  twenty  parte 
Pule  roee,  in  No.  30  powdei',  twelve  parte . 
Glycyrrhiza,  in  No.  30  powder,  twelve  parte 
Senna,  in  No.  30  powder,  twelve  parte 
Sassafras,  in  No.  20  powder,  six  partB 
Anise,  in  No.  20  powder,  six  parte    , 
Gaultheria,  in  No.  20  powder,  six  parte     . 
Sugar,  in  coarse  powder,  six  hundred  parte 
Diluted  alcohol. 
Water,  each,  a  sufficient  quantity 

To  make  one  thousand  parte 1000 
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Mix  the  solid  ingredients,  except  the  sugar,  with  300  parts  of  diluted 
alcohol,  and  macerate  the  mixture  for  48  hours;  then  transfer  it  to  a 
cylindrical  percolator,  pack  it  firmly,  and  gradually  pour  diluted  alcohol 
upon  it  until  600  parts  of  tincture  have  been  obtained.  Evaporate  this 
portion,  by  means  of  a  water-bath,  to  300  parts,  add  100  parts  of  water, 
and  filter,  adding  enough  water,  through  the  filter,  to  niiake  the  whole 
weigh  400  parts.  Lastly,  add  the  sugar,  dissolve  it  by  agitation,  without 
heat,  and  strain. 

Si/rupus  ScOice,  U.  8.  P.    {^frvp  of  Squill.) 

Vinegar  of  Bquill,  foity  pari* 40 

Sugar,  in  coarse  powder,  sixty  parte 60 

Water,  a  sufficient  quantity 

To  make  one  hundred  parte 100 

Heat  the  vinegar  of  squill  to  the  boiling  point,  in  a  glass  or  porcelain 
vessel,  and  filter  while  hot,  adding,  through  the  filter,  enough  water  to 
make  the  filtrate  weigh  40  parts.  Add  ^e  sugar,  dissolve  it  by  agita- 
tion, without  heat,  and  strain. 

Syrupus  Scillas  Compositus,  U.  S.  P.    {Compound  St/rup  ofSquiU.) 

Squill,  in  No.  30  powder,  one  hundred  and  twenty  parte . 
Senega,  in  No.  80  powder,  one  hundred  and  twenty  parte 
Tartrate  of  antimony  and  potaaBium,  three  parts     . 
Sugar,  in  coarse  powder,  twelve  hundred  parte 
Precipitated  phosphate  of  calcium,  nine  parte 
Diluted  alcohol, 
Water,  each,  a  sufficient  quantity 

To  make  two  thousand  parte 2000 

Mix  the  squill  and  senega,  and,  having  moistened  the  mixture  with 
300  parts  of  diluted  alcohol,  macerate  for  1  hour ;  then  transfer  the 
mixture  to  a  conical  percolator,  and  gradually  pour  upon  it  diluted 
alcohol,  until  900  parts  of  tincture  are  obtained.  Boil  this  portion  for 
a  few  rainutts,  and  then  evaporate  it,  by  means  of  a  water-bath,  to  360 
parts;  having  added  150  parts  of  boiling  water,  triturate  the  mixture 
wiUi  the  precipitated  phosphate  of  calcium,  filter,  and  add,  through  the 
filter,  enough  warm  water  to  make  the  whole  weigh  750  parts.  In  this 
dissolve  the  sugar,  W  agitation,  without  heat,  and  strain.  Lastly,  dis- 
solve the  tartrate  of  antimony  and  potassium  in  47  parts  of  hot  water, 
and  mix  the  solution  thoroughly  wiUi  the  syrup. 

i^/rupus  Senega,  U.  8.  P.     {Syrup  of  Smega.) 

Fluid  extract  of  senega,  one  hundred  and  sixty  parte     .  160 

Water  of  ammonia,  four  parte 4 

Sugar,  in  coarse  powder,  six  hundred  parte      ....  600 
Water,  a  sufficient  quantity 

To  make  one  thousand  parte 1000 

Mix  the  Buid  extract  with  250  parts  of  water,  add  the  water  of  ammonia, 
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shake  the  mixture  well,  and  let  it  stand  for  a  few  hours ;  then  filter 
through  paper,  adding,  through  the  filter,  eoough  water  to  make  the 
whole  weigh  400  parts.  To  tjae  filtered  solution  add  the  sugar,  dissolve 
it  by  agit^ion,  without  heat,  and  strain, 

Syrupu^  SenmB,  U,  S.  P.     {Syrup  of  Senjia.) 

Senna,  bruised,  thirty-three  parts 33 

Sugar,  in  coarse  powder,  sixty  parla 60 

Alcohol,  four  parts 4 

Oil  of  coriander. 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  parts         .       , 100 

Digest  the  senna  in  160  parts  of  water,  at  a  temperature  not  exceed- 
ing 50°  C.  (122°  F.),  for  24  hours,  express  and  strain  the  liquid. 
Digest  the  mass  with  70  parts  of  water,  at  the  same  temperature,  for 
.  6  hours,  and  again  express  and  strain.  Mix  the  strained  liquids,  and 
evaporate  the  mixture  to  30  parts.  When  cold,  add  the  alcohol,  pre- 
viously mixed  with  1  per  cent,  of  oil  of  coriander,  and  filter  through 
paper,  adding  through  the  filter  enough  water  to  make  the  whole  weigh 
40  parts.  Then  add  the  sugar,  dissolve  it  by  agitation,  without  heat, 
and  Btrain. 

Syrupus  Tolvtanv»,  U,  S,  P.     (Syrup  of  TWu.) 

Baleam  of  tolu,  four  parte 4 

Sugar,  in  coarse  powder,  sixty-five  parts 65 

Distilled  water,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Mix  the  sugar  with  35  parts  of  distilled  water,  add  the  balsam,  and 
digest  the  whole  in  a  covered  vessel,  at  a  temperature  not  exceeding 
82°  C.  (180°  F.),  for  two  hours.  When  cold,  strain  through  a  well- 
wetted  muslin  strainer,  adding  through  the  strainer  enough  water  to 
make  the  syrup  weigh  100  parts,  and  mix  thorov^hly. 


Syrupvs  ^n^eris,  U.  S.  P.     {Syrup  of  Ginger.) 

Fluid  extract  of  ginger,  two  parts 2 

Sugar,  in  coarse  powder,  sisty-five  parts 65 

Water,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Rub  the  fluid  extract  of  ginger  with  25  parts  of  sugar,  and  expose 
the  mixture  to  a  heat  not  exceeding  60°  C.  (140°  F.)  until  all  the 
alcohol  has  evaporated.  Then  mix  the  residue  thoroughly  by  agitation 
with  35  parts  of  water,  and  filter  the  liquid,  adding  through  the  filter 
enough  water  to  make  the  whole  weigh  60  parts.  Finally,  add  the 
remainder  of  the  sugar,  dissolve  it  by  agitation,  without  heat,  and 
strain. 
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Unoppicikal  Sybups. 
S^rup  of  Chamomile.     (J:iyrupu8  AnlheniidU.) 

Tftke  of  Chamomile  flowers,  in  coarse  powder  .        .      1  troyounce. 

Cold  water 12  fluidounces. 

Betined  sugar,  in  coarse  powder   .        .        .     20  ounces. 

Make  an  iofusion  bv  displacement  of  the  chamomile  dowers  and 
water,  remove  the  residue  from  the  apparatus,  and  place  the  coarsely 
powdered  sugar  in  its  stead  j  on  this  pour  the  infusion  until  it  is  entirely 
dissolved. 

The  foregoing  formula  by  the  author  was  publisbed  in  the  A»t^. 
Jour.  Pharm.,  vol.  xvi.,  p.  18,  and  although  not  an  active  medicinal 
agent,  has  been  acceptable  to  some  of  the  many  admirers  of  chamomile. 

The  dose  might  be  st^ed  at  a  tablespoouful. 

Syrup  of  Pipeiagaca.     {Syrupua  Giimaphila.)    (Prof.  Procter.) 

Take  of  PipsisBewn  (Chimaphila,  U.  S.  P.)        .      4  troyouuces. 

Sugar i'2  trwouncea. 

Water A  sufficient  quantity. 

Macerate  the  pipsissewa,  finely  bruised,  in  8  fiuidountxs  of  water  for 
36  hours,  and  then  subject  it  to  displacement  until  1  pint  of  fiuid  is 
obtained ;  reduce  this  by  evaporation  to  8  fluidounces,  add  the  sugar, 
and  form  a  syrup  in  the  usual  manner. 

The  long  preliminary  maceration  is  rendered  necessary  by  the  cori- 
aceous character  of  the  leaves,  which  impedes  their  easy  exhaustion  by 
the  menstruum. 

On  account  of  this  property  some  have  preferred  boiling  them  in 
successive  portions  of  water,  mixing  the  decoctions,  evaporating,  and, 
after  the  sugar  has  been  dL-solved,  adding  a  small  portion  of  alcohol  to 
obviate  the  proneneas  to  decomposition  common  to  most  syrups  made  in 
this  way. 

1  tluidounce  of  this  svrup  represents  2  drachms  of  the  leaves.  Synip 
of  pipsissewa  is  an  efficient  preparation  of  one  of  our  most  v-aluable 
ancl  abundant  indigenous  tonic  and  alterative  medicines.  Dose,  a  tablc- 
S{>ooufuI. 

Pipsiasewa  is  much  used  in  combination  with  sarsaparilla  and  other 
alteratives,  and  enters  into  numerous  private  recipes  of  that  description. 

Syrup  of  Uva  UreL     (Syrupue  Uvce  Ursi.)    (Duhanicl  and  Procter.) 

Take  of  Bearberry  leaves  (Uva  Urei,  U.  S.  P.)  .    4  troyounoea. 

Water A  sufficient  quantity. 

Sugar 1  lb. 

To  the  finely  brulKwl  uva  ursi  add  water  till  it  is  thoroughlr  mois- 
tened; tiicn  place  it  in  a  displacement  apparatus,  and  operate  by  per- 
colation till  it  is  exhausted  of  all  its  soluble  active  principles;  Uten 
evaporate  to  10  fluidounces;  add  the  sugar,  and  form  a  syrup,  marking 
31°  Baum(;. 

The  dose  of  this  might  be  stated  as  a  tablespoonful.     Like  the  fore- 
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going,  this  syrap  is  a  good  preparation  of  a  valuable  medicine ;  the 
two  may  often  be  advantageousf/  associated  in  diseases  of  the  arinaiy 
oi^ns. 

Compound  Si/rap  of  Carrageen. 

Take  of  Horehound  (Mdrnibium,  V.  S.  P.)     .        .        .1  ounce. 

Liverwort  (Hepatiua,  f/.  5. /*.)    ....     6  drachmi. 
Water 4  pints. 

Boil  for  15  minutes,  express,  and  strain ;  then  add 

Carri^een  (Chondrus,  U.  S.P.)  .        .        .6  draclime, 

previously  well  washed  with  cold  water.  Boil  again  for  15  or  20 
minutes,  strain  through  flannel,  and  add 

Sngar,  1  lb.  (commercial)  to  each  pint  by  measure. 

The  dose  of  this  agreeable  medicine  is  a  teaspoonful  occasionally ; 
it  is  a  good  demulcent,  without  sedative  etfects. 

The  foregoing  recipe  has  been  in  use  for  some  20  years  in  our 
establishment,  and  the  syrup  has  been  pretty  extensively  used  as  a 
ptipular  cough  medicine.  It  does  not  keep  well  in  summer,  unless  in 
a  cool  place. 

Compound  Syrup  of  Blackbei-ry  Hoot.     {Syrwpiw  Bvbi  Comp.) 
Take  of  Blackberry  root,  bruiited       ....    8  troyouncee. 


Cloves,  and 

Nutmegs,  of  each 3  drachms. 

Sugar 4  lbs.  (com'l). 

Water 4  pints. 

Boil  the  root  and  the  aromatics  in  the  water  for  1  hour ;  express  and 
strain;  then  add  the  sugar,  form  a  syrup,  and  again  strain;  then  add 

French  brandy d  fluidounces. 

Oil  of  cloves,  and 

Oil  of  cinnamon,  of  each      ....    4  drops. 

Dose,  from  a  teaspoonful,  for  a  child  of  2  years  old,  to  a  table- 
spoonful  for  an  adult,  repeated  as  occasion  requires. 

The  astringent  virtues  of  blackberry  root  are  almost  universally 
known,  and  it  is  much  used  in  the  form  of  decoction  and  ^rup 
througbout  the  country,  both  as  a  domestic  remedy  and  in  regulaj* 
medical  practice.  This  preparation  has  been  long  iu  use,  and  has  the 
merit  of  an  aromatic  and  gently  stimulant  effect  combined  with 
astiingency. 

Si/rup  of  Sweet  Gum  Bark.     (^Liquidambar  Syraciflua.) 

Dr.  Charles  W.  Wright,  Professor  of  Chemistry  in  the  Kentucky 
School  of  Medicine,  recommends  a  syrup  made  from  the  bark  of  litpUd- 
ambar  siyraeiflua,  or  sweet  gum-free  of  our  foi-ests,  as  a  remedy  in  the 
diarrhcea  so  prevalent  among  children  in  our  large  cities  in  hot  weather. 
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and  which  frequently  terminates  in  cholera  infantum.  His  formula  is 
that  of  the  officinal  syrup  of  wild  cherry,  merely  substituting  one  bark 
for  the  other.  The  advantage  claimed  for  it  is  that  of  being  retained 
by  an  irritable  stomach  when  almost  every  other  form  of  astringent 
medicine  is  rejected ;  the  taste  ia  very  agreeable.  The  dose  for  an  adult 
is  a,  fluidounce  after  each  operation  of  the  bowels ;  children  may  take 
from  a  fluidrachm  to  half  a  fluidounce. 

Syrup  of  FVoetivort,     (Syrupus  Heliatdhemi.) 

Take  of  Frostwort  (the  herb)      ...        4  ounces. 
Water,  and 
Alcohol,  of  each    . 


Macerate  the  bruised  herb  in  8  flnidounces  of  diluted  alcohol,  for  24 
hours;  percolate  with  a  mixture  of  1  part  of  alcohol  to  3  of  water,  till 
the  liquid  comes  over  nearly  free  from  the  taste  and  color  of  the  plant ; 
theu  evaporate  to  1  pint,  add  the  sugar,  boil  for  a  minute  or  two,  and 
strain. 

Kock  rose,  frostwort,  and  frostweed  are  common  synonyms  of  the 
herb  which  was  ofBcinal  in  the  secondary  list  of  the  Pharmacopceia  as 
helianthemum,  the  herb  of  helianthemum  Canadense;  but  more  famil- 
iarly known  as  cistus  Canadensis,  the  name  given  to  it  by  some  botanists. 

Having  for  some  years  prepared  a  syrup  of  this  plant,  which  was 
used  with  success  by  my  broflier,  tlie  late  Dr.  Isaac  Parrish,  in  scrofulous 
affections  of  the  eyes,  -and  also  by  several  other  practitionera  in  diseases 
of  the  scrofulous  type,  1  insert  the  formula  as  above  for  the  information 
of  such  as  are  disposed  to  make  a  trial  of  this  valuable  indig^ioos 
alterative. 

The  dose  of  this  syrup  is  a  fluidracbm  three  times  a  day. 

iS^mp  of  Biiterawed.     (Si/rtipus  2>u/cajna«B,) 

Take  of  Bittersweet,  coareelj  powdered       .        .  4  ounces. 

Water 12     " 

Alcohol 4  fluidounces. 

Mix  the  liquids,  and  having  moistened  the  bittersweet  with  6  fluid- 
ounces  of  the  menstruum,  set  it  aside  for  4  days,  then  pack  it  in  a  dis- 
placer,  pour  on  the  powder  menstruum  sufficient  to  obtain  1  pint  of 
tincture,  using  water  to  displace  the  mixed  alcohol  and  water ;  evaporate 
to  }  a  pint,  add  15  ounces  of  sugar,  and  make  a  syrup.  Dose,  a 
tablespoonful. 

This  recipe  furnishes  a  syrup  which  is  adapted  to  use  by  itself,  or  in 
combination  with  those  of  sarsaparilla  and  other  alteratives  in  cutaneous 
and  rheumatic  diseases. 


Si/rup  of  Gillenia. 

Take  of  Gillenia  {root) 

Diluted  alcohol  .... 

SuRnr 30  troyouDces. 

Water o„*b„.™... 
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Beduee  the  g^lteaia  to  coarse  powder,  treat  it  by  displacement  with 
diluted  alcohol  till  Oj  is  obtained.  Evaporate  to  fSvj,  filter,  and  add 
gufficieut  water  to  make  the  liquid  measure  Oj,  then  add  the  sugar  aod 
dissolve  by  the  aid  of  heat. 

This  syrup  haa  the  same  proportion  of  the  medicinal  ingredient  con- 
tained in  eyrup  of  ipecacuanha,  which  it  resembles  in  properties,  though 
less  agreeable  to  the  taste.     The  dose  is  f^. 

The  high  price  which  ipecacuanha  has  so  long  sustained  has  led  to 
inquiries  for  a  good  substitute  growing  on  our  own  soil,  and  always 
attainable.  "  Gillenia  trifoliata,  Indian  physic,  is  a  common  indigenous 
herb,  the  root  of  which  has  long  been  known  to  possess  verj-  decided 
nauaeant  and  emetic  propertiee.  It  cannot  be  claimed  for  it  that  it  is 
identical  with  ipecacuanha  in  therapeutical  action,  although  sufficiently 
allied  to  it  to  be  used  in  many  cases,  particularly  of  catarrhal  afiections,' 
as  a  substitute.  The  forgoing  syrup  I  have  contrived  with  a  view  to 
remove  one  of  the  chief  objections  on  tlie  part  of  the  physician  to  the 
trial  of  indigenous  drugs,  namely,  the  absence  of  suitable  preparations. 
As  far  as  it  has  yet  been  used,  it  gives  promise  of  answering  a  good 
purpose. 

WiBmm£  SarsaparUla  Si/rup. 

This  preparation  was  much  prescribed  by  the  late  Dr.  J.  K.  Mitchell, 
who  furnished  the  following  formula : — 

.        .        Qj. 


Triturate  the  corrosive  chloride  with  a  little  alcohol  and  water  till  dis- 
solved, then  incorporate  it  and  the  extract  of  conium  wiUi  the  syrup. 
Dose,  a  tablespoonful. 


Syrup  of  Asafcetida.     (R.  Peltz,) 

The  object  of  this  formula  is  to  furnish  a  preparation  of  asafcetida 
free  from  alcoholic  stimulus,  and  yet  tolerably  permanent.  Although 
an  old  specimen  of  this  synip  has  a  more  fetid  odor  than  a  recent  one, 
yet  the  change  takes  place  much  less  rapidly,  and  to  a  less  extent,  than 
in  the  case  of  the  milk  or  mixture  of  asafcetida,  for  which  it  may  be 
substituted  by  the  physician  when  it  is  not  convenient  to  prepare  the 
former : — 

Take  of  Asafcetida 1  ounce. 

Boiling  water 1  pint. 

Sugar 2  pounds. 

Rub  the  asafcetida  with  part  of  the  boiling  water,  till  a  uniform  paste 
is  made ;  then  gradually  add  the  rest  of  the  water,  strain,  and  add  tlie 
sugar,  applying  a  gentle  heat  to  dissolve  it.  Dose,  a  tablespoonful,  con- 
taining 7^  grains  (15  grains  to  the  fluidounce)  of  asafcetida. 


;vCoO»^lc 


782  SPIRITS,   HONEYS,   AND    GI^YCERITE. 

By  adding  1  part  of  tincture  of  asafcetida  to  4  parts  of  symp,  and 
evaporating  o£F  me  alcohol,  a  substitute  for  the  foregoing  may  be  pre- 
pared. 

Syrup  of  lAquorkf-Root. 

Take  of  Select  liquorice-root,  in  moderately  coatae 

powder 4  troyounces. 

Diluted  alcohol Sufi",  quantity. 

Sugar 12  troyounces. 

Moisten  and  pack  in  a  conical  percolator;  macerate  for  12  hours, 
percolate  to  exhaustion.  Place  the  tincture  over  a  water-bath  until  re- 
duced to  10  fluidounccs,  filter,  and  then  add  the  sugar;  lastly,  sufficient 
distilled  water  to  make  16  flTiidouncea  of  finished  syrup. 
■  The  syrup  of  liquorice-root,  when  carefully  prepared,  is  more  effectual 
and  more  convenient  for  masking  the  bitterness  of  quinine,  than  is  the 
very  popular  "  compound  elixir  of  taraxacum,"  and  being  free  from 
the  stimulating  influence  of  alcohol,  which  is  present  in  the  elisir,  is 
well  adapted  for  eliildren.  The  proper  proportions  will  be  1  grain  of 
quinine  (any  salt  of  it)  to  the  fluidrachm,  and  if  those  for  whom  quinine 
is  ordered  will  take  the  precaution  to  chew  a  small  quantity  of  liquorioe- 
root,  previous  to  taking  the  quinine  mixed  with  the  syrup  of  liquorice, 
in  the  proportions  here  recommended,  scarcely  any  bitterness  will  be 
observed.  As  a  matter  of  course,  acids  mixed  with  quinine  and  liquorice 
syrup  will  immediately  develop  the  bitter  taste. 

Sp'up  of  Poppies.     {Syruptis  Papaverk.) 

Take  of  Poppy  heads 16  ounces. 

Diluted  alcohol     .        .        .        .    "    .        ,        ,4  pints. 
Sugar 30  ounces. 

Deprive  the  poppy-heads  of  their  seeds;  bruise  them  thoroughly, 
macerate  them  in  twice  their  weight  of  diluted  alcohol  for  2  days,  ex- 
press powerfully,  add  the  remainder  of  the  diluted  alcohol,  and  after 
24  hours  again  express ;  evaporate  the  liquid  to  1  pint,  strain,  and  add 
the  sugar,  and  dissolve  by  the  aid  of  a  gentle  heat. 

This  synip,  which,  as  usually  prepared,  is  extremely  liable  to  ferment, 
and  on  that  account  is  a  very  troublesome  preparation  to  apothecarite 
who  have  occasional  calls  for  it,  may  be  conveniently  made  by  the  above 
process  of  Professor  Procter,  po  as  to  be  permanent. 

The  proportion  of  the  ca]>sules,  though  somewhat  smaller  in  this  than 
in  the  formula  of  the  London  Phamiacojxxia,  is  lai^r  than  those  of 
most  of  the  continental  authorities ;  the  dose  may  be  stated  to  be  from 
a  fluidrachm  to  a  half  fluidounce.  There  is  considerable  diflerence  in 
the  strength  of  this  syrup,  if  the  weight  of  the  capsules  is  taken  before 
the  removal  of  tlie  seeds,  as  implied  in  this  recipe,  instead  of  after^va^ds, 
as  implied  in  the  recipe  of  the  London  College.  The  Ijondon  College 
directs  its  preparation  with  boiling  water,  and  the  subsequent  addition 
of  alcohol  to  prevent  fermentation,  a  very  inferior  process  to  that  rec- 
ommended alx>ve. 

Dorvault  recommends  the  syrup  of  poppies  to  be  prepared  by  dis- 
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solving  ^  a  troyouoce  of  extract  of  poppies  in  8  troyonnces  of  water, 
tiltering,  and  adding  this  solution  to  50  troyounces  of  simple  syrup,  and 
evaporating  to  50  troyounces  weight. 

Syrup  of  Sulplutie  of  Morphine. 

I  believe  there  ia  no  published  recipe  for  this  except  one  that  is  mven 
in  Griffith's  Formulary,  credited  to  Cadet,  which  prescribes  1  gram  of 
the  salt  to  4  fluidounces  of  syrup.  Under  the  head  of  syrup  of  poppies, 
in  the  U.  S.  Disperutaiory,  Dr.  Wood  suggests  the  use  of  a  syrup  made 
by  dissolving  4  grains  of  the  sulphate  of  morphine  iu  a  pint  of  syrup  (a 

auarter  of  a  grain  to  the  ounce,  the  same  as  Cadet's)  as  a  substitute  for 
le  syrup  of  poppies,  which,  made  by  the  old  recipe,  is  so  prone  to 
ferment. 

Notwithstanding  that  we  have  no  officinal  or  other  rec(^nized  recipe 
(that  of  Cadet  beiug  almost  unknown  in  this  country),  physicians  fre- 
quently prescribe  syrupus  morjihinse  siilphatis,  and  generally,  as  far  as  I 
have  inquired,  under  tne  impression  that  there  is  a  ^rup  corresponding 
in  strength  with  tlie  officinal  liquor  morphiuce  sulphatis,  1  grain  to  the 
ounce,  and  hence  the  habit  has  grown  up  with  apothecaries  of  mailing 
this  preparation  extemporaneously  of  that  strengtn. 

This  IS  more  remarkable,  from  the  fact  that  the  syrups  of  acetate  and 
miuiate  of  morphine  of  the  Dublin  Pharmacopceia  are  in  the  propor- 
tion of  1  gnun  to  4  fluidounces. 

This  discrepancy  in  practice  cannot,  I  think,  be  remedied  by  tha 
further  publication  of  unauthorized  recipes,  and  physicians  should  not 
fail  to  indicate  the  proportions  designed  m  prescribing  the  salt  in  solu- 
tion in  syrup.  Should  there  not  be  an  officinal  preparation  with  such 
a  distinctive  name  and  authorized  proportions  as  would  remedy  so  serious 
a  departure  from  vmiformity  ? 

Jackson's  Pedo^'ol  Syrup. 

Alfred  B.  Taylor,  in  the  American  Journal  of  Pharmacy,  vol.  xxiv., 
p.  34,  holds  the  following  langu^e : —  • 

"A  prescription  of  Prof,  Samuel  Jackson,  of  Philadelphia,  familiarly 
known  as  his  '  pectoral  syrup,'  has  obtained  considerable  reputation  from 
its  beneficial  action  in  cases  of  coughs,  colds,  etc.  We  believe  the  ]>re- 
scription  was  originally  given  to  Jlr.  E.  Durand,  but  as  the  syrup  lias 
for  some  time  been  a  standing  preparation  with  many  of  our  druggists, 
we  have  thought  that  a  published  formula  would  be  acceptable  both  for 
the  purpose  of  giving  its  benefit  to  those  who  may  not  be  familiar  with 
its  composition,  and  of  promoting  uniformity  among  those  who  may 
already  be  accustomed  to  pre{iare  it.  Dr.  Jackson  nas  furnished  us 
with  the  followii^  recipe : — 

Take  of  Saasaf,  medullte 3^. 

Acaci» 5j. 

Sftcchari mji, 

Morphinie  niiiriae gr.  viij. 

Aqiuo (^.  or  q.  s. 


;vGoo»^lc 


784        9YRUP8,  HONEYS,  AND  QLYCEBITE. 

"  The  sassafras  pith  and  gum-arabic  are  to  be  put  into  the  water  and 
allowed  to  stand  10  or  12  hours  with  occasional  stirring.  The  sugar  is 
to  be  dissolved,  cold,  in  the  mucilage,  which,  afiter  being  Btrained,  should 
be  made  to  measure  2  pinlw  by  the  addition  of  water ;  lastly,  the  inmTaic 
of  morphine  is  to  be  dissolved  in  the  syrup." 

In  one  recipe  which  has  been  used  for  a  number  of  years,  J  a  grain 
of  sulphate  of  morphine  is  prescribed,  in  place  of  a  ^  of  a  grain,  to  the 
ounce,  as  in  the  above,  and  to  this  is  addra  about  ^  a  dnicnm  of  Hoff- 
mann's anodyne,  and  a  drop  of  oil  of  sassafras  to  e»oh  pint. 

A  recipe  used  by  some  pharmacista  b  as  follows : — 


Take  of  Syrup  of  gum-arabic 1  pint. 

Muriate  oT  morphine 4  erains. 

Oil  of  BBsaafraB 4  drops. 


Mix. 

The  adult  doee  of  this  syrup  is  a  teaspoonful. 

Auba-ffier's  Si/rup  of  Lactucarium. 

The  recipe  of  Aubergier  contains  45  grains  of  extract  of  "  English  " 
laetucarium,  15  grmns  of  citric  acid,  and  sufficient  boiling  water  with 
the  proper  proportion  of  sugar,  and  sufficient  orange-flower  water  to 
flavor  it,  to  constitute  1  pint  of  syrup.  It  ia,  ho\vever,  a  very  mild 
preparation,  the  extract  being  very  partially  soluble  in  the  citric  acid 
and  water,  so  that  scarcely  ^  a  grain  of  lactnoarium  is  contained  in 
the  teaspoonful.  The  officinal  synimia  lacfucarii,  on  the  contrary-,  is  a 
comparatively  strong  preparation,  wnich  would  be  very  unsuitable  to 
dispense  when  Aubergier's  is  called  for.  The  fluid  extract  of  lactuca- 
rium, described  in  the  chapter  on  that  class  of  preparations,  was  raigi- 
nally  prepared  by  W.  C.  Bakes  and  myself  (see  Amer.  Jour,  of  Phar., 
1860,  p.  225)  for  the  purpose  of  making  a'snbsdtute  for  Aubergier's 
syrup  and  for  tincture  of  lactucarium ;  the  following  ia  the  modified 
formula  for  the  syrup : — 

Take  of  Fluid  extract  of  (Englislt)  lactucarium   .  1  fluidrachm. 

Sugar         .        y 2  pounds  (com.). 

Water 1  pint. 

Syrup  of  orange-flower     ,        ,        ,        ,  4  Suidouncea. 

Triturate  the  fluid  extract  with  a  portion  of  the  sugar,  dissolve  this 
and  the  remainder  of  the  sugar  in  the  water  by  the  aid  of  heat,  strain, 

and  add  the  syrup  of  orange-flower. 

To  those  having  the  officinal  syrup  prepared,  the  following  formula 
may  be  a  convenience  in  preparing  a  modified  Aubergier's : — 

Takeof  SjTup  of  lactucarium,  U.S.  P 1  part. 

tjimple  syrup lU  parts. 

Syrup  of  orange-flower 4      " 

Mix  them. 

This  is  a  mild  expectorant  and  sedative  prejBiration,  given  iu  doses 
of  a  teasjxxjnful  to  a  tables|XK>nful. 

A  more  efficient  syrup  uf  lactucarium  may  he  readily  prepared  as 
follows : — 
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TEtke  of  Fluid  estract  of  lactiicuriuni         .  .  Rj. 

Glycerin itj. 

Sugar 6  troyounces. 

Stronger  alcohol    .        .  ■      .        .        .        ,  fSij- 

Rub  the  lactuearium  with  1  oz.  sugar;  then  add  very  gradually  with 
trituration  fovj  of  water,  and  filter ;  paes  water  through  the  filter  till  14 
fluidrachms  have  been  obtained,  to  which  add  fSij  of  alcohol ;  then  mix 
witli  syrup  made  by  dissolving  5  troyouncea  of  sugar  with  2  fluidounces 
of  water  aud  a  fluidounce  of  glycerin. 

fhfrap  of  Manna.     {Syrupus  ManTUE,  Ph.  Br.) 

This  is  often  directed  by  practitioners,  without  a  veiy  clear  idea  of 
what  they  are  prescribing,  since  neither  of  the  British  Pharmacopceiaa 
nor  our  own  contains  any  mention  of  it.  The  following  recipe,  taken 
from  the  Phai-macopceia  Gtrmanica,  I  have  used  with  satisfactory 
results : — 

Take  of  common  manna 3  parts. 

Disisolve  it  in 

Distilled  water 12  parts. 

To  the  filtered  liquid  add  of 

White  Bugar 16  parte. 

Heat  them  to  the  boiling  point  so  as  to  form  a  syrup. 

This  is  *n  elegant  laxative,  where  not  contraindicated  by  debility  of 
the  digestive  oi^ns,  and  is  chiefly  prescribed  for  children  and  parturient 
women. 

When  e-xteraporaneously  j>repared,  there  seema  no  necessity  of  adding 
the  sugar  at  all,  as  a  simpS  solution  of  manna  in  water  is  sufficiently 
agreeable,  besides  being  stronger  than  the  above.  The  peculiar  sugar 
of  manna  is  not  fermentable. 

Si/rupua  Galla.     {S^yrup  of  Galls.     Aromatic  Syrup  of  GaUs.) 

This  old  and  esteemed  recipe  is  attributed  to  several  eminent  physi- 
tnans  of  the  last  generation.  It  is  used  in  chronic  diarrhcea,  and  obsti- 
nate cases  of  dysentery. 


Take  of  Bruised  galls Jee 


Brandy iSviij. 

Introduce  into  an  f^viij  vial,  digest  in  hot  water  for  half  an  hour, 
and  filter;  then  pour  it  into  a  saucer,  and  inflame  the  spirit  with  a 
lighted  taper ;  add  sugar  5ij,  by  melting  it  in  the  flame  on  a  fine  wire 
support,  and  allowing  it  to  drop  into  the  braody,  which  must  be  stirred 
till  it  ccflftes  to  burn,  and  a  syrup  is  formed.  Then  introduce  it  again 
into  the  fSviij  vial,  and  fill  it  up  with  water. 

Some  recipes  direct  that  cinnamon  and  mace,  of  each  3iji  shall  be 
digested  in  the  brandy,  which  ia  an  improvement  on  the  foi-egoing. 
Dose,  a  tenspoonful  to  a  tablespoonful ;  for  infants  from  10  to  20  drops. 
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Flavoring  Syrups  used  Chiefly  in  Connbctiox  with  "Min- 
EHAL  Water"  and  other  Beverages. 

Lemon  Synip. 

This  is  now  almost  uuiversally  made  from  citric  or  fai^ric  acid  and 
oil  of  lemon,  inj^tead  of  lemon  juiee.  Some  of  the  confectioners,  when 
tliey  are  overstocked  with  lemons,  make  them  into  syrup,  but  from  the 
use  of  fruit  that  has  partially  spoiled,  and  from  the  syrup  being  made 
in  sucli  lar^  quantities  at  once  as  to  become  more  or  less  altei'ed  by 
keeping,  before  it  is  consumed,  the  article  thus  made  is  inferior  to  that 
made  from  acid  and  oil  of  lemon.  A  veiy  fine  flavoring  syrup  may, 
however,  be  made  by  using  fresh  lemons,  and  making  the  syrup  in  small 
quantities,  by  the  Pharmncopceia  pro<«ss. 

Citric  acid  is  preferable  to  tartaric  for  preparing  the  symp ;  when 
made  with  the  former  acid  it  has  a  more  agreeable  flavor,  which  it 
retains  longer  unimpaired.  The  syrup  made  with  either  acid,  when 
longer  kept,  is  liable  to  throw  down  a  white  granular  deposit  of  grape 
sugar.  A  "turpentine  taste"  is  very  common  m  the  lemon  syrup  which 
is  manufactured  and  sold  wholesale,  and  may  frequently  be  due  to  the 
employment  of  old  or  impure  oil  of  leraoo,  A  common  adulteration 
of  this  oil  is  the  admixture  of  recently  diatiiled  oil  of  turpentine  or  cam- 
phene,  and  the  adulterated  oil  may  contain  a  considerable  portion  of  it 
without  its  being  perceptible  by  taste  or  odor  while  new ;  but  as  the 
camphene  becomes  resinous,  the  turpentine  flavor  is  developed.  But 
even  pure  oil  of  lemon  degenerates  in  flavor  and  odor  when  long  kept ; 
therefore,  it  is  better  to  prepare  the  syrup  in  small  quantities,  so  that  it 
will  be  consumed  before  there  is  any  change  in  its  quality. 

A  more  delicate  flavor  of  the  lemon  may  be  obtained  by  macerating 
the  outer  portion  of  lemon-peel  in  deodorized  alcohol,  allowing  this  to 
evaporate  Sjwntaneously,  and,  when  it  is  nearly  all  dissipated,  adding  it 
to  sugar  to  be  incorporated  with  the  symp,  or  triturating  with  magnesia, 
adding  water,  filtering,  and  making  a  syrup ;  as  directed  in  the  oMcinal 
process  for  syrup  of  orange-peel. 

The  simple  syrup  used  as  a  basis  of  these  flavoring  syrups  may  be 
made  by  the  process  given  on  page  769,  or  may  contain  a  leas  proporlioD 
of  sugar,  say  7  avoirdupois  pounds  to  J  a  gallon  of  water.  The  lenion 
syrup  will  then  be.  made  easily,  as  follows : — 

Take  of  Oil  of  lemon 20  drops. 

Citric  acid 1  ounce. 

Simple  Byriip 1  gallon. 

Bub  the  oil  of  lemon  with  a  little  sugar,  and  afterwards  with  a  por- 
tion of  syrup,  and  having  dissolved  the  acid  in  a  gill  of  water,  mix  the 
whole  thoroughly  together.  The  addition  to  this,  and  to  ginger,  orange, 
and  capsicum  syrups  of  a  little  syrup  of  gum-arabic,  promotes  their 
frothing. 

Lemonade  may  be  made,  of  good  quality,  by  mixing  1  pint  of  this 
syrup  with  2  gallons  of  iced  water,  stirring  thoroughly. 
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Orange  Syrup, 


Take  of  Syrup  of  or&nge-peel,  U.  S.  P.      .        .        .        .1  pint. 

Citric  acid 45  grains. 

Dissolve  the  acid  id  the  ^rup. 

2f/  Process. — Take  of  oranges,  the  fresh  fruit,  a  convenient  number, 
grate  off  the  yellow  outside  peel,  cut  the  oraiiges  and  express  the  juice, 
to  each  quart  of  which  add 

Water 1  pint. 

Sugar Glbfl,  (com.). 

Mix  the  sugar  with  the  grated  peel,  add  the  mixed  water  and  juice, 
and  apply  a  gentle  heat  till  it  is  dissolved,  then  strain. 

One  dozen  oranges  will  make  1  ^  to  2  ^lons  of  syrup. 

If  a  pure  and  fresh  article  of  oil  of  orange  can  be  obtained,  the  ^rup 
may  be  made  by  the  following  formula : — 

M  Process. — 

Take  of  Syrup 2  pinta. 

Oil  of  orange 6  minims. 

Citric  acid 1  drachm. 

Mix. 

Ginger  Syrup. 
The  s^Tup  made  by  the  formulte  of  the  Phaitnaaopana,  lately  revised, 
is  all  that  can  be  desired  in  the  way  of  a  bright,  clear  syrup,  it  being  of 
the  proper  strength  for  mineral-water  use. 

Some  druggists  prefer  to  boil  ginger  in  water,  which  extracts  a  large 
amount  of  starchy  matter,  and  makes  a  richer  and  more  frothy  mineral- 
water  syrup.     The  following  is  the  recipe : 

Take  of  Ginger,  bruised 3  ounces. 

Water 2  pints. 

Boil  for  half  an  hour  in  a  covered  vessel,  strain,  and  add 

Sugar 4  lbs.  (com.). 

Continue  the  heat  until  it  is  dissolved. 

Capmcum  Syrup. 

Take  of  Simple  ayrup 2  pints. 

Tincture" of  capsicum 1  nuidounce. 

Heat  the  simple  syrup,  add  the  tincture,  keep  heated  until  the  alcohol 
has  evaporated,  then  mix  immediately.  Care  should  be  taken  not  to 
allow  the  globules  of  resin  of  capsicum  to  separate  from  the  syrup. 

This  is  a  fine  stimulant,  which  is  used  to  advantage  in  mineral  water 
in  intensely  hot  and  debilitating  weather,  when  the  relaxed  condition  of 
the  digestive  organs  seems  to  contraindicate  the  use  of  cold  drinks. 

SarsaparUla  Syrup  for  Mineral  Waier. 

As  this  syrup  is  intended  for  making  a  pleasant  bever^e,  it  is  made 

much  weaker  of  sarsaparilla  than  the  compound  syrup  of  the  Pharma- 
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copceia,  and  the  senna,  guaiac,  etc,  which  enter  into  the  compoeitioa  of 
the  latter,  are  very  properly  omitted. 

The  following  is  tbe  formula  of  Ambrose  Smith  : — 

Take  of  Sarsuptuilla,  finely  bruised 

Liquorice-root,  finely  bruised,  of  each         .  2  lbs.  (com.). 

Sugar SOlbs.  (com.^ 

Oil  of  aniae,  wintergreen,  and  aaaaafraa,  of 

each 40  drops. 

Oil  of  cinnamon 6  drops. 

Water q.  s. 

Digest  the  roots  12  hours  with  2  gallons  of  warm  water,  then  put 
into  a  percolator  and  displace,  adding  suflicient  water  until  2  gallons  of 
infusion  are  obtained.  In  this  dissolve  the  sugar  with  the  aid  of  heat, 
and  to  tlie  syrup,  when  cooled,  add  the  oils,  previously  rubbed  up  with 
a  little  sugar. 

The  following  formula  is  employed  by  some  dru^lsts : — 

Take  of  Siiraaparilla,  liquorice-root,  each 
Cinnamon,  sassafroa,  each  . 
Cloves,  anise,  coriander,  each 
Beil  saunderu,  cochineal,  each 
Alcohol        .... 
Water 


li  OK, 
2  gallons. 


Digest  the  above  for  4  days,  strain,  and  make  a  syrup  with  27  pounds 
(com.)  of  sugar.  It  is  also  frequently  made  by  diluting  the  compound 
eyrup  with  twice  its  measure  of  simple  syrup,  and  adding  the  essential 
oils.  The  fluid  extract  of  sarsaparilla,  if  mezereon  enters  into  its  com- 
position, does  not  answer,  as  the  persistent  acrimony  of  this  bark  is  so 
perceptible,  even  in  the  diluted  syrup,  as  to  make  it  unpalatable. 

The  follo\ving  is  our  own  formula : — 


Take  of  Simple  sj-rnp Oii. 

Conip.  syrup  of  sarsaparilla [^ij. 

Ciiramel fSyj. 


Mix  by  shaking  np  in  a  bottle. 

Orffeai  Syrup, 

This  corresponds  with  the  ofGcinal  syrupus  amygdalee  (see  p^^  770), 
with  the  addition  of  some  more  decided  flavoring  substance,  as  orange- 
flower  water,  bitter-almond  oil,  or  vanilla. 

The  following  formula  is  sometimes  preferred,  aa  requiring  less  time 
and  trouble  in  its  preparation : — 

Take  of  Cream  ayrnp 

Vanilla  syrup,  each 1  pint. 

Oil  of  bitter  almonds 4  dropa. 


Mix  well  together,  observing  not  to  make  more  than  sufficient  for  one 
day's  sales. 
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FruU  Syrupe.  . 

To  make  1  gallon  of  strawberry,  raspberry,  or  blackberry  syrup : — 

Take  of  the  fresh  fruit 4  quarts. 

Water SutBcient, 

Sugitr 8  Iba.  (com.). 

Express  the  juice  and  strain,  then  add  water  till  it  measures  4  pints; 
dissolve  the  sugar  in  this  by  the  aid  of  heat,  raise  it  to  the  boiling  point, 
and  strain.  If  it  is  to  be  kept  till  the  following  season,  it  should  be 
poured  while  hot  into  dry  bottles,  filled  to  the  neofe,  and  securely  corked. 

The  clothes-wringer  will  be  found  a  good  press  for  obtaining  the  juice 
from  fruit,  which  anould  be  first  thoroughly  mashed  into  pulp  and  in- 
closed in  a  very  strong,  square  canvas  bi^. 

Slrawberry  gyrup  is  made  by  inclosing  the  ripe  fruit  in  a  strong  bag, 
then  applying  pressure  by  means  of  a  screw  or  lever  press,  or  between 
elastic  rollers  as  above ;  small  quantities  may  be  pressed  sufficiently  by 
hand.  The  juice  is  now  diluted,  mixed  with  sugar,  and  transferred  to 
a  kettle,  in  whicb  it  is  heated  to  the  boiling  point,  and  then  strained 
while  hot. 

The  yield  of  juice  from  strawberries  is  from  i  to  J  the  bulk  of  the 
berries,  and  the  dilution  with  water,  by  the  above  rule,  will  be  accord- 
ingly. 

Another  way  to  prepare  this  syrup,  where  a  fine  and  very  delicate 
flavor  is  desired,  is  to  macerate  the  ripe  berries  in  layers  intereiwrsed 
with  jwwdered  sugar,  1 J  ft)s.  of  sugar  to  a  pound  of  the  picked  berries 
for  24  hours,  in  a  cellar,  and  then  throw  them  on  a  sieve  or  perforated 
capsule  for  the  syrup  to  drain  off.  This  juice  is  to  be  put  into  a  bottle, 
loosely  corked,  set  into  a  vessel  of  watur,  and  heated  to  tlie  boiling 
point;  after  which  it  is  to  be  tightly  sealed  and  laid  away  in  a  cool  place. 

Raspberry  syrvp  is  made  by  the  same  process ;  the  juice  is  richer  in 
pectin  and  more  liable  to  glutcnize  than  the  foregoing,  so  that  it  bears  a 
lai^er  dilution ;  it  improves  the  flavor  of  this  syrup  to  use  a  small  pro- 
portion of  pie  cherries,  or  currants — say  1  pound  to  4  quarts  of  the 
raspberries. 

BlackbeiTy  gyrup  does  not  differ  from  the  other  fruit  syrups  in  its 
mode  of  preparation,  except  in  the  usual  addition  of  a  small  proportion 
of  French  brandy,  say  a  nuidounce  to  each  pint  of  synip. 

The  formula  for  these  three  syrups  being  the  same,  as  the  fruits  yield 
variable  quantities  of  juice,  the  degree  of  dilution  is  so  regulated  that 
every  quart  of  the  fruit  will  yield  a  quart  of  syrup. 

Blackberry  brandy  contains  a  much  larger  proportion  of  brandy  and 
Ic:^  sugar,  with  some  aromatics. 


Aromatic  Blackberry  Syrup. 

(Dr.  P.  B.  Goddard.) 

Take  of  Blackberry  juice 

Siignr 

NntinegB,  grated 
Cinnamon,  bruiaed 

Cloves 

Allspice       .... 
Brandy        .... 
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Make  into  a  syrup  secunJem  ariem. 

The  astringent  properties  of  blackberry  juice  adapt  it  particularly,  in 
combination  with  earniiiiativcs,  to  the  treatment  of  bowel  complaints. 

Raspben-y  Vinegar. 

Take  of  Eaapberry  syrup Oij, 

Acetic  acid f^ss. 

Mix  them. 

Added  to  iced  water  according  to  taste,  this  is  one  of  the  most  de- 
lightful of  refrigeraot  drinks. 

Take  of  Raspberry  juice Oijsa. 

White  wine  vinegar  .....    Oj. 

Sugar ftffl.  6  (com.). 

Dissolve  the  syrup  with  a  gentle  heat,  and  strain,  if  necessary. 

This  Utter  formula  yields  a  much  more  delicate  preparation. 

With  the  object  of  removing  pectin  from  the  juice  of  fl^y  fruita, 
the  Prusaian  Pharmaeope^  directs  the  production  of  incipient  fermeu- 
tatioD.     The  following  is  a  ^pe  of  the  class : — 

Cherry  Syrup, 

Take  of  fresh  sour  cherries,  a  convenient  quantity,  bruise  them  with 
the  stones  and  let  them  stand  for  3  days,  then  expretts  the  juice  and  set 
aside  until,  after  fermentation,  it  has  become  clear.  To  20  ounces 
(weight)  of  this  filtered  juice  add  of  sugar  36  ounces,  and  make  into  a 
syrup  by  raising  to  the  boiling  point 

The  raspberry  and  oUier  simDar  juices,  as  made  or  imported  into  this 
country  from  France  and  Germany,  are,  or  ought  to  be,  the  juices  prepared 
in  the  above  way ;  they  are  devoid  of  the  mucil^inou-s  principles  (pectin, 
etc),  cont^n  a  small  quantity  of  alcohol,  and  keep  well  in  sealed  bottles ; 
exposed  to  the  air,  of  course  they  soon  undergo  acetous  fermentation. 

Artificial  Syrup  of  Baspben-y. 

The  following  formula,  though  not  recommended  as  a  substitute  for 
the  true  fruit  syrup,  will  be  found  a  tolerable  approximation  to  it: — 

Take  of  Orris  root  (selected) 1  ok,  - 

Cochineal 2  drachms. 

Tartaric  acid 2       " 

Water 1  quart 

Powder  the  orris  root  coarsely,  together  with  the  cochineal,  infuse  in 
the  water  with  the  acid  for  24  hours ;  strain,  and  add  4  pounds  of 
sugar ;  raise  to  the  boiling  point  aud  again  strain,  A  few  drone  of 
artiiicial  extract  of  raspberry  (see  Part  V,)  may  be  added  when  cold. 

Piiieapph  Syrup. 

Take  of  the  fruit  a  convenient  number,  pare  them  and  mash  them, 
without  slicing,  in  a  marble  or  porcelain  mortar,  express  the  juice,  and 
take  for  each  quart — 
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Water 1  pint. 

Sugar 6  ttw.  (com.)- 

The  water  and  sugar  may  be  placed  on  the  fire  and  heate<l  to  near  the 
boiling  point  before  adding  the  juice,  after  which,  cootinue  the  heat  till 
the  syrup  boil^,  then  remove  from  the  tire,  skim  and  strain.  Preserve 
this  as  the  for^oiug. 

Vanilta  Stfrup. 

Take  of  Vanilla 6drachmB. 

Boiling  water 4J  pints. 

Sugar 8  IbB.  (com.). 

B«duce  the  vaailla  to  fine  i>owder  by  trituration  with  a  portion  of 
sugar,  boil  this  with  water  2  hours  in  a  wvered  vessel,  then  strain,  and 
di^lve  in  it  the  remainder  of  the  sugar. 

Another  formula,  which  is  preferable,  is — 

Take  of  Fluid  extract  of  vanilla f  ^. 

Syrup fjiv. 

Mix. 

C<^ee  Syrup, 

Take  of  Koaeted  coffee 4  oz. 

Boiling  water 2  pinU. 

Sugar 4  fta.  (com.). 

Digest  the  coffee  in  coarse  powder  in  the  boiling  water,  in  a  covered 
vessel,  filter,  or  clarify  with  white  of  egg,  strain,  and  add  the  sugar. 

Wild  C/ierry  Si/rup  is  a  popular  and  wholesome  flavor  for  mineral 
water ;  the  officinal  article  can  hardly  be  improved  upon. 

Cream  Syrups. 

These  are  mixtures  of  highly  flavored  syrups  with  fresh  cream.  They 
must  be  made  fresh  every  few  days,  and  may  contain  equal  parts  of 
their  ingredients,  or,  preferably,  2  parts  of  the  flavored  syrup  to  1  of 
cream. 

Some  pharmacists  prefer  to  make  syrup  of  cream,  and  to  flavor  this 
by  the  addition  of  strong  fruit,  and  otlier  syrups,  in  the  glass,  on  draw- 
ing the  mineral  water. 

Simple  Syrup  of  Cream. 

Take  of  Freeh  cream 1  pint. 

Powdered  augar 1  ib.  (com.). 

Mix  and  shake  well  together.  To  be  kept  in  bottles  not  exceeding  1 
pint.  The  formula  of  A.  B.  Taylor  directs  equal  parts  of  cream  and 
milk  with  the  same  proportion  of  sugar.  That  of  O.  S.  Hubbell  directs 
14  pounds  of  sugar  to  each  gallon  of  cream. 

Nectar  Cream  is  variously  made  from  cream  syrup  and  flavored  syrups. 
The  following  is  a  good  mixture : — 

Take  of  Simple  syrup  of  cream 1  part 

Vanilla  syrup 3  parts. 

Pineapple  ayrup 1  part. 

Lemon  syrup 1    " 
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Hubbell's  formula  directs  the  additioa  of  sherry  wine,  against  which 
objectione  might  be  urged  as  tending  to  promote  a  taste  for  alcoholic 
stimulants.  A  great  variefy  of  fancy  names  are  given  to  thesecombina- 
tions  of  cream  syrnp  with  alcoholic  and  other  flavoring  ingredients. 

FactiUous  Oream  Syrwp. 

Take  of  01.  amygd.  dulcis  (recent) fjiij. 

Fulv.  acacite 3ij' 

Aquffl 3'*' 

M.  fl.  emulsto,  et  adde 

Sacchaii  albi fb\. 

Albumen  ovi ^u.  ij. 

Dissolve  the  sugar  by  a  gentle  heat,  strain,  and  when  cold  add  the 
white  of  ^^;  fill  small  bottles  and  keep  in  a  cool  place,  well  corked. 
This  preparation  will  keep  for  a  long  time.  For  use,  mix  1  part  with 
8  of  any  of  the  ordinary  syrups,  or  add  about  a  drachm  to  every  glass. 

It  forms  an  imitation  of  orgeai.  by  mixing  2  drachms  or  more  with  2 
ounces  of  simple  symp,  and  flavoring  with  oitter  almond  and  orange- 
flower  water. 

Mellita.    Honeys. 

The  officinal  class  MellUa  differs  from  the  syrups  in  being  made  with 
honey,  a  mixed  saccharine  product  described  in  Part  V.  They  are 
only  three  in  number,  as  follows : — 

Mel  Despumahtm,  U.  S.  P.     {Clarified  Honey ^ 

Take  of  honey A  convenient  quantity. 

Melt  it  by  means  of  a  water-bath,  and  then  remove  the  scum,  and 
Btrain. 

Mel  RoaoB,  U.  S.  P.    (Honey  of  Rose.) 

Take  of  Red  rose,  in  moderately  fine  powder,  eight  parte  .        .      8 

Clarified  honey,  ninety-two  parts 92 

Diluted  alcohol        ....       A  eufficient  quantity. 

Moisten  the  powder  with  2  parts  of  diluted  alcohol,  pack  it  firmly  in 
a  conical  glass  percolator,  and  gradually  pour  diluted  alcohol  upon  it 
until  33  parts  of  percolate  arc  obtained.  Beser\-e  the  firet  3  ports, 
evaporate  the  remainder,  by  means  of  a  water-bath,  to  5  parts ;  add  the 
reserved  portion,  and  mix  the  whole  with  the  clarified  honey. 

Mel  Soda  Boratia.     (Honey  of  Borax.) 

Take  of  Borate  of  sodium,  in  fine  powder         .        .     60  grains. 

Clarified  honey 1  troyounce. 


The  ueea  of  theee  will  be  apparent.     Honey  of  rose  is  an  c    ^ 
astringent  adapted  to  relieve  diseased  conditions  of  the   throat  and 
fauces,  as  an  adjuvant  to  gargles,  mouth  washes,  etc     Honey  of  borax 
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has  similar  uses,  and  is  especially  efficient  in  the  sore  mouth  of  infante. 
The  peculiar  adhesiveness  of  hon^  adapts  it  to  these  purposes  better 
than  sugar. 

Oxymd  of  gqaiU,  officinal  in  the  previous  editions  of  the  Pharmaco- 
pceia,  was  dismissed  from  that  of  1860.  It  consists  of  2  pints  of  vine^r 
of  squill  to  1^  pints  of  hooey,  evaporated  to  the  specific  gravi^  of  1  .^2. 

Simple  ox^md,  formerly  ofEcinal  in  the  British  Colleges,  consists  of 
mixtures  of  acetic  acid,  water,  and  honey. 

CitromeU  and  tartrvmeU  are  eolutioDH  of  citric  and  tartaric  acid  in 
honey,  with  the  aid  of  a  small  proportion  of  water ;  they  have  been 
proposed  as  vehicles  for  iodide  of  iron,  which  these  vegetable  acids  are 
said  to  aid  in  preserving  from  decomposition.  The  use  of  honey  with 
vegetable  acids  is  preferred  over  cane  sugar  on  account  of  the  liability 
of  the  latter  to  pass  into  grape  sugar  in  contact  with  acids. 

Glycerita,  U.  S.  p.    Glycebite9.    (Glycerina,  Ph.  Br.    Glyo- 

£KINBB.) 
Glyceriium  Acidi  Carbolici,     {GlyceriU  of  CarholMi  A(Ad^ 


Take  of  Carbolic  acid 2 

Glycerin \  piut. 

Bub  them  fa^^hcr  in  a  mortar,  until  the  acid  is  dissolved. 

Glyceritura  Addi  GaUid.    {GlyceriU  of  Gallic  Add.) 

Take  of  Gallic  acid 2  troyoimces. 

Glycerin i  pint. 

Rub  them  together  in  a  mortar ;  then  transfer  to  a  glass  or  porcelain 
capsule,  and  heat  gently  until  the  acid  is  dissolved. 

Glycentum  Acidi  Tannitd.     {GlyceriU  of  Tannic  Add.) 


Rub  them  together  in  a  mortar;  then  transfer  them  to  a  glass  or 
porcelain  capsule,  and  heat  gently  until  the  acid  is  dissolved. 

Glyceriium  Amyli,  U.  8.  P.     {GlyceriU  of  Starch.) 

Starch,  ten  partB 10 

Glycerin,  ninety  parts 90 

To  make  one  hundred  parts 100 

Rub  them  bother  in  a  mortar  until  they  are  intimately  mixed ;  then 
transfer  the  mixture  to  a  porcelain  capsule,  and  apply  a  heat  gradually 
raised  to  284°  F.,  and  not  exceeding  291°  F.,  stirring  constantly  until 
the  starch  granules  are  completely  dissolved,  and  a  translucent  jelly  is 
formed. 
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(ilyixritum  PicU  lAqu'idte.    {GlyceriU  of  Tar.) 

Take  of  Tar 1  troycmnce. 

Carbonftte  of  magnesium,  in  powder  .        .      i  troyounees, 

Gljcerin 4  tluidouncca. 

Alcohol 2  " 

Water 10 

Having  mixed  the  glycerin,  ak-ohol,  and  -water,  rub  the  tar  in  a 
mortar,  tirst  with  the  carbunate  of  magnesium,  and  then  with  6  fluid- 
ounces  of  the  mixed  liquidi^  gradually  added,  and  strain  with  expresgioii. 
Rub  the  residue  in  like  manner  with  half  the  remaining  liquid,  and 
strain  as  before.  Bei^eat  the  process  again  with  the  remaining  liquid. 
Put  the  residue  into  a  percolator,  add  gradually  the  expressed  liquids 
previously  mixed,  and  afterwards  a  sufficient  quantity  of  water  to  make 
the  liquid  which  passes  measure  a  pint, 

Glyceritum  Sod'd  BorcUia,     {Glycente  of  Borate  of  Sodium.) 

II  powder         .        .        .     2  troyounces. 
1  pint. 

Rub  them  togetlier  iu  a  mortar,  until  the  borate  of  aodium  is  dis- 
solved. 

Glyceritum  ViteUi,  U.  S.  P.     {Glycerite  of  Yolk  of  Egg.      Glt/conin.) 

Fresh  yolk  of  egg,  forty-five  parts 45 

Glycerin,  flfly-five  parts 66 

To  make  one  hundred  parts 100 

Rub  the  yolk  with  the  glycerin  gradually  added  until  they  are 
thoroughly  mixed. 

This  class  was  made  officinal  in  the  revision  of  the  Pharmaccmceia  in 
1870.  The  numerous  purjxjsea  to  which  glycerin  has  been  found  appli- 
cable, and  itu  ready  miscibility  with  aqueous  preparations,  have  rendered 
it  important  that  some  authoritative  standard  should  be  had  for  prepara- 
tions of  this  class.  The  great  reduction  in  the  price  of  glyceriu  renders 
its  introduction  much  more  easy  than  it  would  have  Ixsen  a  few  years 
since.  (For  remarks  resi>ecting  the  nomenclature  of  this  class  of  prep- 
arations, see  13th  edition  of  U.  8.  LHapei^cdory,  page  1197.) 

This  class  succeeds  that  formerly  termed  glyceroles,  which  are  prep- 
arations iu  which  glycerin  is  used  in  the  place  of  other  antiseptics, 
wholly  or  chiefly,  iu  the  preparation  of  remedies  for  internal  use.  In 
England  they  were  called  glyecrides;  those  u.sed  exterually  are  called 
plasma,  liniments,  lotions,  etc.,  mentioned  among  the  topical  remedies. 
Of  those  used  internally,  one  or  two  will  be  found  among  the  chemical 
remedies.  The  special  uses  of  glycerin  in  pharraa*^  a"^,  Fir^,  as  a 
solvent,  in  which  capacity  it  has  very  numerous  applications.  Second, 
as  an  antiseptic,  for  which  it  is  well  adapted.  Third,  as  an  emollient  in 
irritable  and  inflammatory  conditions  of  the  mucous  surface,  and  in  skin 
diseases;  and, /ourfA,  as  a  bland  nutritive  material  to  replace  oik  and 
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fats.  The  chief  objections  to  its  use  are  fouodcd  on  its  coniparativoly 
high  price,  and  the  fact  that  the  glyceroles  arc  not  usually  as  agreeuble 
in  taste  as  corresponding  syrups. 

The  solvent  powder  of  glycerin  is,  in  general,  between  that  of  water 
and  alcohol,  and  generally  tiubstances  may  be  said  to  Ih;  more  soluble  in 
elycerin,  the  more  they  are  so  in  alcohol.  A  high  temperature  greatly 
mcreases  its  solvent  power. 

(Htfcerole  of  LaHwarium.     (F.  Steams.) 

Take  of  Lactuciiriiini 1  miDce. 

Diluted  alcohol, 

Boilinjj  WBler,  eu.  li Sufficient. 

Glycerin \i  fliiiiionntes. 

Citric  add I'l  grains. 

Orange-flower'wuHri         ....  2  Huitloiiiiccfl. 

Reduce  the  Ifw-tutiirium  to  a  moderately  fine  powder ;  moisten  with  1 
fluidounce  of  dilutu)  alcohol,  and  pack  into  a  small  displaccr.  After 
macerating  12  hount,  pour  ujK»n  it  gradually  diluted  alcohol  until  the 
filtrate  measures  16  fluidounces,  or  until  it  pa'^ww  without  taste.  Evap- 
orate this  on  a  water-bath  marly  to  drj-ness,  tlicii  boil  this  residue  with 
6  fluidounces  of  water;  jmur  this  off  from  the  undissolvt-d  residue  into 
a  filter  placed  over  a  bottle  containing  the  glycerin ;  add  4  fluidounces 
of  water  to  the  nndissolvetl  rtwidue,  l>oil,and  filter  into  the  first  portion. 
Then  evaporate  the  whole  on  a  water-bath  to  14  fluidounces,  and,  when 
cool,  add  the  orange-flower  water  in  which  the  citric  acid  has  been 
previoa^ily  dissolved.  Each  fluidounoe  repre«:nt8  a  J  dnu'hm  of  lactu- 
carium.     Dose,  1  to  3  teaspoonfuls. 

Glyccrole  of  Sumark.     (W.  C.  Bakes.) 

Take  of  Sumach  lierries 10  troytmiitea. 

Boiling  water S  piiiU. 

Macerate  the  sumach  for  an  hour  and  a  half,  then  express  strongly,  and 
add  another  pint  of  boiling  water  to  the  ina-vt  and  express  again.  Mix 
the  infusions  and  eva]>i>rat«  to  8  fluidounces,  then  ada  glycerin  sullicient 
to  make  the  whole  measure  1  pint,  and  filter. 


CHAPTER    VIII. 

OPIUM  AND  ITS  DERIVATIVES. 

THE  editor  prefers  to  retain  the  chapter  dcvotc.'d  to  the  opiuiu  prepara- 
tions as  it  has  be«;n  in  the  former  e<litions  of  this  work,  although 
the  strength  of  several  of  tlieni  has  l>ecn  i-hang«l  and  the  most  efficient 
of  them  all  has  been  virtually  discanled  from  the  Pharmncfiruria.  The 
syllabus  ehowB  the  strength  of  all  those  which  are  officinal  as  well  as 
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those  which  the  medical  profession  by  long  usage  have  become  so  much 
accustomed  to.  The  syllabus  also  has  the  confectiou  and  plaster  io  it. 
It  will  be  observed  that  10  per  oent.  has  becu  adopted  as  the  strength 
of  both  the  simple  tincture  and  the  deodorized  tincture ;  and  tlib  too 
of  the  opium  of  the  increased  morphine  strength,  no  that  theoretically  it 
is  much  stronger  than  it  was  formerly  directed ;  but  as  an  oH^  to  this 
it  must  be  remembered  that  much  of  the  best  opium  really  contained 
more  than  10  per  oent.  of  morphine. 

These  coasiaerations  induced  the  editor  to  keep  the  whole  subject  of 
the  opium  preparations  in  a  group,  so  they  cuuld  be  studied  to  the 
greatest  advantage.     The  arrangement  of  the  syllabus  is  alphabetical. 

The  high  price  of  opium  rendere  it  liable  to  adulteration.  Its  assay 
is  seldom  attempted  by  any  but  the  manufacturer  or  whole^e  dealer. 
Yet  it  is  so  easily  accomplished  that  no  ph^macist  should  think  of 
employing  commercial  opium  without  first  assaying  it.  The  following 
process  is  the  officinal  assay : 

Opium,  U.  8.  P.     (Opium.) 

The  concrete,  milliy  exudation,  obtained  in  Asia  Minor  by  indeing 
the  unripe  capsules  of -Papapcraomni/erum,  Linne  (nat.  ord.  Papaveracea). 

In  irr^ular  or  sub-globular  cakes,  with  the  remains  of  poppy  leaves, 
and  fruits  of  a  species  of  rumex  adhering  to  the  surface  ;  plastic  or  of 
a  harder  consistence ;  chestnut-brown  or  darker,  and  somewhat  shining ; 
internally  showing  some  tears  and  fragments  of  vi^table  tissue.  It  luis 
a  sharp,  narcotic  odor  and  a  bitter  taste. 

On  exhausting  100  parts  of  opium,  previously  dried  at  a  temperature 
of  105°  C.  ('221 "  F.),  with  cold  ^vater,  and  evaporating  the  solution  to 
dr^'ness,  an  extract  is  obtained  which  should  weigh  between  45  and  60 
parts. 

Opium,  m  its  normal,  moist  condition  (containing  not  less  than  17 
per  cent,  of  water),  should  yield  not  less  than  9  i>er  oent,  of  morphine, 
when  assayed  by  the  following  process : — 

Opium,  in  any  oondilioii  to  be  valued,  seven  grammes  .        ,  7 

Lime,  freshly  slaked,  three  grammes 3 

Chloride  of  ammonium,  three  grammes 8 

Alcohol, 

Stronger  ether, 

Disiilled  water,  each A  sufficient  quantity. 

Triturate  bother  the  opium,  lime,  and  20  c.c,  of  distilled  water,  in 
a  mortar,  until  a  uniform  mixture  results ;  then  add  50  c.c.  of  distilled 
water,  and  stir  occa^'ionally,  during  half  an  hour.  Filter  the  mixture 
through  a  plaited  filter,  8  to  Hi  inches  (75  to  90  millimeters)  in  diameter, 
into  a  wide-monthed  Ixittle  or  (ttoppered  flask  (having  the  capacity  of 
about  I'iO  c.c.  and  marked  at  exactly  50  c.c),  nntil  the  filtrate  reaches 
this  mark.  To  the  filtered  liquid  (rcprosonting  5  gms.  of  opiom),  add 
5  c.c.  of  alcohol  and  25  c.c.  ol  stronger  ether,  and  shake  the  mixture ; 
then  add  the  chloride  of  ammonium,  shake  well  and  frequently  during 
half  an  hour,  and  set  it  aside  for  1 2  hours.  Cbunterluilanoe  2  small  filters, 
plai-e  one  within  the  other  in  a  small  fuimel,  and  decant  the  ethereal 
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iav^  npoD  the  filter  as  completely  as  practicable.  Add  10  cc.  of  stronger 
ether  to  the  oontents  of  the  bottle  and  rotate  it ;  again  decant  the  ethereal 
layer  upon  the  filter,  and  afterward  wash  the  latter  with  5  e.c.  of  stronger 
etlier,  added  slowly  and  in  portions.  Now  let  the  filter  dry  in  the  air, 
and  pour  upon  it  the  liquid  in  the  bottle,  in  portions,  in  such  a  way  as 
to  transfer  the  greater  portion  of  the  crystals  to  the  filter.  Wash  the 
bottle,  and  transfer  the  remaining  crystals  to  the  filter,  with  several  small 
portions  of  distilled  water,  using  not  much  more  than  10  c.c.  in  all,  and 
distributing  the  portions  evenly  upon  the  filter.  Allow  the  filter  to 
drain,  and  dry  it,  first  by  pressing  it  between  sheets  of  bibulous  paper, 
and  afterward,  at  a  temperature  between  55°  and  60"  C.  (131°  to  140° 
F.).  Weigh  the  crystals  in  the  inner  filter,  counterbalancing  by  the 
outer  filter.  The  weight  of  the  crystals  in  grammes,  multiplied  by  20, 
equals  the  percent^c  of  morphine  in  the  opium  taken. 

The  former  officinal  procctis  for  jireparation  of  morphine  (page  678),  is 
a  convenient  method  of  testing,  approximately,  the  value  of  specimens 
of  opium,  in  which  case  it  is  not  necessary  to  carry  out  the  last  part  of 
the  directions,  but  is  as  well  to  take  the  weight  of  the  crystallized  alka- 
loids as  at  first  thrown  down.  The  animal  charcoal  deprives  the  product 
of  color,  but  is  apt  to  absorb  a  portion  of  alkaloid  also ;  so  that,  to  get 
the  entire  yield,  the  charcoal  should  be  digested  in  a  further  portion  of 
alcohol,  which  should  be  added  to  the  filtrate.  The  motive  for  using 
alcohol  with  the  ammonia  added  to  the  concentrated  liquid  in  the  first 
instance,  is  to  take  up  the  resinous  coloring  matters,  which  would  other- 
wise contaminate  the  precipitate. 

This  method,  however,  can  lay  no  claims  to  accuracy.  Narcotine  is 
exhausted  by  water  together  with  morphine,  and  ammonia  precipitates 
both  these  alkaloids,  while  the  third  one,  codeine,  remains  in  the  mother- 
liquor  if  this  be  not  too  amcentrated.  Morphine  is  not  entirely  insoluble 
in  water,  and  dissolves  more  freely  in  alcoholic  liquids,  in  which  narco- 
tine is  soluble  to  a  lew  extent.  The  precipitate  obtained  by  the  above 
process,  therefore,  contains  notable  quantities  of  narcotine,  while  a  por- 
tion of  morphine  remains  in  the  alcoholic  mother-liquor. 

Another  method  for  assaying  opium,  and  which  seems  to  have  been 
the  foundation  for  the  officinal  process  which  may  likewise  be  used  for 
preparing  pure  morphine  on  a  small  scale,  is  baswl  on  its  solubility  in 
fixed  alkalies.  It  was  originally  proposed  by  Thil>oumery  and  improved 
by  Mohr  as  follows :  1  part  of  opium  is  exhausted  by  macerating  it  with 
12  parts  of  cold  water  in  4  successive  portions ;  the  infusion  is  heated  to 
boiling  and  mixed  with  hot  milk  of  lime  containing  J  caustic  lime.  The 
mixture  is  boiled  for  a  few  minutes,  strained,  the  residue  expressed,  the 
liquid  evaporated  to  2  parte,  filtered,  heated  to  boiling,  and  mixwl  with 
yj  part  of  chloride  of  anmionium.  Ammonia  is  freely  given  off"  and 
the  morphine  separates  in  a  crystalline  state  in  a  nearly  white  condition, 
the  lime  having  removed  most  of  the  coloring  matter. 

BoiiBsingault  and  Payen  follow  a  similar  method,  except  that  they 
neutralize  the  alkaline  liquor  by  nmriatic  acid  and  precipitate  the 
alkaloid  by  ammonia. 

The  greatest  difficulty  with  this  process  consists  in  the  sparing  solu- 
bility of  lime  and  the  possible  loss  of  some  morphine  by  the  absorption 
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of  aome  carbonic  acid  by  tiie  lime,  if  the  alkaline  aotution  1 
concentrated.  Herzog  substitutes  potassa  for  lime,  and  perbape  a  still 
greater  improvement  is  the  employment  of  caustic  baryta  by  Prof.  F.  F. 
Slayer. 

The  following  is  Merck's  test  for  the  presence  of  opium : — 
The  concentrated  solution  is  treated  with  caustic  potaasa,  and  shaken 
with  ether ;  a  strip  of  paper,  having  been  dipped  several  times  in  the 
ethereal  solution,  is  moistened  witli  muriatic  acid,  and  exposed  to  the 
vapors  of  boiling  water;  on  account  of  the  opina,  the  paper  will  acquire 
a  red  color  if  opium  is  present  in  the  liquid.     (See  also  Meconie  Acid.) 

Ryi^labus  op  Opicm  Preparations. 


Omfeciia  opii 
Emplvitruiii  opii 
Extmctum  opii 
Opii  polvifl 

I  Opium  denarcotimtum 


Tinctura  opii  tcetaU 
Tinctura  opii  campbonua 


"omposltloii  tnd  Slrength. 


Tinctura  opii 

Trochisci  glycyrrhiza;  et 


Powd.  opium,  10  parts ;  nutmeji, 
3  pnrtB ;  Bugar,  20  parts '  di- 
luted acetic  add,  q.B.  odfac. 
lOQ  parts. 

Opii  piilv.  fj.  270^  pulv.  aromat., 
|\n,  honey,  Jxiv. 

ICit,  opii,  6  parts  in  100  parts. 

i)pii  pulv.,  100  paits;  water  and 

Dried  at  a  heat  not  above  iSH"  F. 
in  No.  fiO  powder;  at  least  12, 
nor  more  than  16,  per  cent,  of 
morphine. 

Deprived  of  narcotine  by  ether, 
and  same  morphine  etrensih 
R*  powdered  opium,  U,  S.  P. 

I  gr.  to  each  pill ;  J  gr.  soap. 

I'owd,  opium,  10  parts  in  100 

Pow'd.  opium,  ^;  alcohol,  f^viij ; 

vinegar,  f^ilj. 

"     '       '     u.  4  parts ;  camphor, 

"izoic  acid,  4  parts ; 

,  4  parts;  glycerin, 

40  parts ;  diluted  alcohol,  suf- 

ficienl  to  make  1000  parts. 

Powd.  opium,  10  parts  in  100 

Eit.  Klyryirhiiwe,  200  f(n.;  ext. 
opii.  5  gre. ;  ocadn,  200  gra. ; 
sugar,  ;J00  gra. ;  nil  of  aniae, 
3  gra.     To  make  100  troches. 

Powd.  opium,  10  parts ;  powd. 
1,  powd.  cloves,  eadi 


L'lpior  MOrpAi'me  tulphati*     Gr. 


;r- 


ilOOp 

)  }  opium  to  f^  . 


13grs.  ' 
28.8  gra.   Extenwlu 


1  gr.  in   Gtt.ivloi 
1.82grB.   fStofSsa 


V 


Git.«x. 

(Si- 


BEMAKKS. 

Oampkoraied  tirujture  of  opium  is  one  of  the  most  &miliar  and 
ttniversally  used  of  medidnes;  its  preparation  is  easy,  by  macerating 
the  ingredients  in  a  bottle ;  the  glyoerio  may  be  omitted  till  toward  the 


;vCoO»^lc 


REHARES.  799 

end  of  the  7  days  allotted  for  the  maneration.  The  chief  use  of  pare- 
goric ifl  for  children,  to  whom  it  is  givea  in  doses  varying  acKOrdiog  to 
the  age  of  the  cllild  from  10  drops  to  a  teaspoonful.  The  adult  dose  is 
as  stated  in  the  table.  It  is  used  in  misfura  fflyoyrrkiscE  cotnp.,  and  in 
numerous  expectorant  medicines.  An  enumeration  of  the  cases  in  which 
it  is  employed  would  be  out  of  place  in  this  work — the  variety  of  its 
components  adapts  it  to  fill  numerous  indications. 

Tliia  tinoture,  in  the  Pkoi'macopceia  of  1830,  was  directed  to  be  made 
with  a  portion  of  extract  of  liquorice,  which,  as  it  gave  it  a  dark  color, 
resembling  that  of  laudanum,  was  superseded  in  the  following  editions 
by  honey ;  and  in  the  last  edition  this  was  changed  to  glycerin.  It  has 
a  rich  brown  color,  and  a  rather  agreeable  aromatic  taste. 

Lawlanum  is  more  used  than  any  other  preparation  of  opium.  It  is 
employed  internally  in  small  doses,  eombined  with  stimulants,  and  fre- 
quently repeated,  to  excite  the  nervous  and  arterial  systems,  as  in  the 
^^hoid  forms  of  disease.  (See  Prescriptumn.)  It  is  also  used  by  itself 
or  in  combination  to  allay  nervous  irritation,  and  to  promote  sleep  and 
relieve  pain  ;  for  these  purposes,  it  generally  requires  to  be  given  in  full 
doses,  espeidally  when  the  case  is  ui^nt.  It  is  sometimes  employed  in 
cancerous  and  other  very  painful  diseases,  and  in  mania-a-potu,  in  doses 
of  ^  fluidrachm  to  1  fluidrachm  (60  to  1 20  drops),  and  repeated.  Cam- 
phor water  uid  compound  spirit  of  ether  are  much  used  with  it  in  its 
more  strictly  anodyne  aud  sedative  applications.  In  ner\'ous  and  spas- 
modic affections,  it  is  given  with  other  antispasmodic  medicines,  or  by 
itself.  To  expectorant  mixtures  it  is  a  very  frequent  addition,  though 
the  camphorated  tincture  is  generally  preferable  in  this  instance.  Com- 
bined with  astringents  and  chalk,  it  is  much  used  in  the  treatment  of 
diarrhoea,  dysentery,  and  cholera  morbus,  and  is  a  frequent  addition  to 
miatura  creice.  For  its  diaphoretic  effects,  the  best  combinations  contain 
au  emetic,  as  wine  of  ipecac  or  of  antimony,  or  frequently  spirit  of 
nitrous  ether.  It  is  often  added  to  castor  oil,  to  correct  griping  or 
excessive  purging  from  its  use. 

Laudanum  is  much  used  in  enemata,  collyria,  and  in  lotions  of  various 
kinds.  In  an  enema  it  may  be  used  in  3  times  the  quantify  employed 
by  the  mouth,  with  a  view  to  the  same  effect.  In  an  eye-wash,  wine 
of  opium,  or  a  solution  of  the  aqueous  extract,  is  preferred,  as  obviating 
the  stimulant  effects  of  the  alcohol.  It  is  frequently  added  to  cataplasms 
or  poultices. 

Laudanum  is  made  of  deficient  strength  by  some  druggists,  in  order 
to  sell  it  cheaply.  If  it  has  become  turbid  from  the  evaporation  of  a 
portion  of  alcohol,  it  is  above  standard  strength,  and  should  be  filtered 
to  free  it  from  the  precipitate ;  fatal  results  have  occurred  from  neglect 
of  this  precaution. 

Tinetura  opii  deodoraUt  was  a  new  officinal  in  the  Pharmacopceia  of 
1860;  it  is  made  upon  the  principle,  adopted  by  the  manufacturers  of 
the  various  elixirs  of  opium  in  v<^ue,  of  treating  opium  with  Mator  in 
preference  to  alcohol,  so  that  the  objectionable  resinous  and  odorous 
principles  are  but  sparingly  taken  up ;  in  the  new  officinal  process,  the 
aqueous  fluid  extract  obtained  is  directed  to  be  shaken  up  with  ether, 
for  the  complete  removal  of  these,  and  the  ether  being  rejected  the 
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whole  is  embodied  into  a  fluid  form  with  only  sufficient  aloohol  to  pre- 
serve it.  The  dose  by  drops,  as  stated,  is  Jess  than  that  of  laudanum, 
with  whicb  it  correspoDds  in  strength,  because  aqueous  liquids  collect  in 
larger  drops  than  alcoholic.  On  the  whole,  tliis  liquid,  whieJi  will 
proWbly  be  generally  dispensed  as  elixir  of  opium,  is  a  valuable  addition 
to  our  officiiml  preparations,  and  well  worthy  the  favorable  consideration 
of  physicians.  A  very  effectiveand  easy  method  of  preparing  thedeodorized 
tincture  of  opium  is  given  in  the  February  number  of  the  Amer.  Jour. 
Phtirm.  for  1883,  by  R.  Rother. 

Acetated  tincture  of  opium  is  not  commonly  designated  by  any 
synonym,  and  must  be  carefully  distinguished  .from  black  drop,  de- 
scribi-d  below.  It  is  prepared  by  macerating  the  opium  in  jwwder  with 
the  vinegar  and  alcohol  for  2  weeks,  or  displacing  as  in  the  case  of 
laudanum.  If  the  opium  is  in  mass,  it  should  be  used  in  proportion- 
ately increased  quantity,  and  worked  into  a  paste  with  a  small  portion 
of  the  vine;rar,  after  which  the  remainder  of  that  liquid  and  the  alcohol 
is  a<ldcd,  macerating  for  2  weeks  as  in  the  other  case.  This,  it  must  be 
observed,  is  no  longer  officinal. 

This  tincture  is  sometimes  recommended  in  preference  to  landimum, 
as  less  liable  to  produce  those  nervous  symptoms  which  often  follow  the 
una  of  opium.     As  shown  in  the  table,  it  is  stronger  than  laudanum. 

Wine  of  Ojnum. — This  officinal  substitute  for  Sydenham's  laudanum 
may  be  made  by  a  similar  process  to  the  foregoing.  It  was  formerly 
iii:ide  with  a  mtujh  larger  proportion  of  opium  to  the  quantity  of  men- 
sti'uum  employed  than  ku<lanum,  and  yet  the  dose  directed  in  the  books 
Lt  tiiD  same,  (The  pharmacist  should  bear  in  mind  that  this  preparation 
ha-i  been  reduced  to  the  strength  of  the  tincture  of  opium.)  This  must 
be  owing  to  a  supposed  inferior  solubility  of  the  at^tive  principles  in 
wine,  than  in  diluted  alcohol.  A  great  many  extemporaneous  prescrip- 
tioiw  for  eye-washes  aud  injections  contain  this  ingredient. 

Vinegar  of  Opiiun,  Black  Drop. — Tlie  very  complex  process  of  the 
nlih'r  books  is  simplified  so  as  to  include  merely  the  complete  extraction 
of  tiie  opium  and  aromatio  by  means  of  diluted  acetic  acid,  the  addition 
to  this  of  sugar,  and  its  dilution  to  just  the  required  point,  which  is  10 
grains  of  opium  to  the  100  grains  of  finishc<l  preparation ;  this  alteration 
ill  proportions  brings  it  to  the  strength  of  the  tiucture  and  deodorized 
tincture. 

Black  drop  is  deservedly  esteemed  as  a  most  valuable  preparation. 
The  morphine  it  contains  is  in  the  condition  of  acetate ;  whiai  is  consid- 
ered by  many  to  ha  more  agreeable  in  its  mode  of  action  than  the  native 
mceonate  existing  in  the  drug.  1  grain  of  opium  being  represented  by 
a!)out  10  minims,  the  dose  will  be  only  from  lU  to  20  droits,  because, 
although  in  the  case  of  laudanum  2  drops  are  frequentiv  required  to 
make  a  minim,  in  this  case,  .ougnr  being  used  iustead  of  alcohol,  the 
(Iniiis  are  larger,  and  freiiuently  reach  a  minim  in  bulk. 

The  popularity  of  blat^k  drop  wJtii  pi'rsoiis  who  use  opium  habitually 
U  one  of  the  strrmj^t  cviden«>s  of  its  superiority  over  laudanum.  I 
was  informed  by  one  la<ly,  who  is  a  victim  to  this  vice,  and  who  procures 
her  black  drop  by  the  gallon,  that,  in  comparing  her  own  condition  with 
that  of  others  witliiii  tlie  range  of  her  acquaintance  who  have  used 
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laudanum  to  do  greater  excess  than  she  uaes  black  drop,  'ffhile  they  soon 
exhibited  in  their  persons  the  e^-idences  of  its  poisonous  e^cts,  she  was 
enabled  to  preserve  to  a  great  extent  the  natural  freshnesa  and  fulness 
of  her  features ;  this  she  attributed  to  the  form  in  which  she  took  the 
drug.  Her  statement  cannot  of  course  be  received  as  evidence  of  the 
difference  referred  to,  though  it  accords  with  the  testimony  of  others, 
and  also  corresponds  with  the  observation  of  some  physicians  of  large 
experience, 

SoluUon  of  avlphaU  of  morphine  {[3.  S.  P.,  1870),  though  its  strength  is 
usually  estimated  somewhat  above  that  stated  in  the  syllabus,  is  believed 
to  be  weaker  in  proportion  to  the  other  preparations  than  is  there  stated. 
This  has  been  dismissed  from  the  Pharmaoopaeia,  as  it  is  liable  to  be 
confounded  with  M^endie's  solution,  a  preparation  lai^y  prescribed 
in  some  sections  of  the  country. 

Magend\£s  solution,  much  used  in  New  York  and  Boston,  is  made 
in  the  proportion  of  16  grains  to  the  fluidounoe.  Care  shoold  be  taken, 
in  prescribing  and  vending  this,  to  distingoish  between  it  and  the  former 
officinal  solution. 

Ectradum  Opit,  U.  S.  P. 

This  b  directed  to  be  prepared  by.slicing  100  parts  of  opium  into  small 
pieces,  letting  it  macerate  for  24  hours  in  150  parts  of  water,  and  reduc- 
ing it  to  a  soft  mass  by  trituration.  Express  the  liquid  from  it,  and 
repeat  the  process  3  times,  using  fresh  liquid  each  time.  Mix  the  liquid, 
filter  and  evaporate,  over  a  water-bath,  to  a  pilular  consistence.  Lastly, 
weigh  the  extract  and  thoroughly  incorporate  with  it  while  still  warm 
5  per  cent,  of  glycerin. 

The  use  of  glycerin  prevents  it  from  becoming  hard  by  age ;  when  it 
is  desired  to  use  extract  of  opium  iu  powder  it  is  necessary  to  use  an 
extract  to  which  glycerin  has  not  been  added.  Thb  should  be  observed 
when  making  troches  of  liquorice  and  opium. 

Opium  Denarcotlsaium.    (Denarcotized  Opium.) 

Powdered  opium,  containing  14  per  cent,  of  morphine,  one 

hundred  pnrts 100 

Stronger  etner,  one  thousand  parts 1000 

Sugar  of  milk,  in  fine  powder,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Macerate  the  powdfrc<l  opium  with  500  parts  of  stronger  ether,  in  a 
well-cloeed  flask,  for  24  hours,  agitating  from  time  to  time.  Pour  off 
the  clear,  ethereal  Bolution,  and  re]>eat  the  maceration  with  two  other 
portions  of  the  ether,  each  of  250  part",  first  for  12  hours,  and  the  last 
time  for  2  hours.  Collect  the  residue  in  a  weighed  dish,  dry  it,  first  by 
a  vcri'  gentle  heat,  and,  finally,  at  a  temperature  not  above  85°  C, 
(1X5°  F.),  and  mix  it  thoroughly,  by  trituration,  with  enough  sugar  of 
milk  to  make  the  product  weigh  100  parts. 

Instead  of  taking  100  parb  of  powdered  opium,  containing  14  per 
cent,  of  morphine,  a  pro]H>rtionately  larger  or  smaller  quantity  of  pow- 
61 
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dered  opium  of  any  other  peroenb^  of  morphine  may  be  taken.  The 
proper  q  uanti^,  in  parts  by  \reight,  for  the  above  formula,  iu  ascertained 
by  dividing  1400  by  the  percentage  uf  morphine  in  the  powdered  opium 


Denarootized  opium,  when  assayed  by  the  process  mentioned  under 
Opium,  should  yield  14  per  cent,  of  morphine. 

Incompaiibles. — All  the  preparations  of  opium  are  pharmaceutically 
incompatible  with  the  alkalies,  and  their  mono-carbonates  generally,  on 
account  of  their  precipitating  the  morphine  in  an  inBolnble  condition  from 
its  meconate.  With  acetate  of  lead  they  give  a  precipitate,  chiefly  of 
meconate  of  lead,  the  morphine  remaining  in  solution  as  acetate.  Astrin- 
gent infusions  and  tinctures  generally  throw  down  tannates  or  gallates  of 
morphine,  which  are  quite  insoluble.  Sc»ne  of  the  metallic  aalta  may  be 
considered  as  incompatible,  but  in  practice  there  is  no  difficulty  in  mix- 
ing small  quantities  of  laudanum  with  diluted  solutions  of  these.  The 
chief  point  to  be  observed,  in  the  mixing  of  these  preparations  in  pre- 
scription, is  to  add  thtm  after  the  full  d^ee  ofdUuHon  ia  obtained;  in 
thb  manner  they  may  be  mixed  without  disturboooe,  in  the  great  majority 
of  instances,  especially  where,  as  is  mostly  the  case,  the  quantity  added 
is  small. 

Treatment  of  Pmeoning  by  Opium. — When  opium  is  taken  in  quan- 
tities sufficient  to  produce  death,  the  first  and  mvariable  remedy  is  to 
evacuate  the  stoiuach,  by  administering  an  active  emetic  dose,  as,  for 
instance,  5  grains  of  tartar  emetic  or  sulphate  of  zinc,  or,  as  is  frequendy 
more  convenient  and  equally  efficacious,  large  doses  of  mustard  suspended 
in  warm  wat«i'.  If  emetics  refuse  to  act,  which  Ls  sometimes  the  case 
after  long  delay,  the  stomach-pump  must  be  resorted  to,  and  should 
always  be  at  hand  in  the  office  of  the  physician.  A  tolerable  substitute 
for  this  is  found  in  the  self-injecting  apparatus  of  elastic  gum,  now  so 
commonly  in  use,  the  tubes  being  transposed  so  as  to  reverse  the  direction 
of  the  current. 

A  mode  of  emptying  the  stomach  of  an  infant^  tried  with  success  in 
a  case  of  poisoning,  by  Dr.  Stebbins,  of  Chester  county.  Pa.,  is  to  insert 
a  catheter  and  suck  up  the  fluid  contents  till  the  catheter  is  full,  then 
torn  the  free  end  downwards  so  as  to  constitute  a  siphon,  from  which 
the  fluid  will  run  till  the  stomach  Is  empty. 

The  patient  should  be  kept  in  motion,  if  possible,  the  face  and  head 
being  splashed  with  cold  water,  when  a  disposition  to  sleep  seems  to  be 
gaining  the  masteiy;  in  this  way,  patients  may  veiy  frequently  be 
restored,  even  after  taking  lai^  doses  of  laudanum.  Instances  of  the 
kind  have  been  of  frequent  occurrence  within  the  last  few  years  in  Phila- 
delphia. The  recently  discovered  use  of  tincture  of  belladonna  as  an 
antidote  for  opium  should  not  be  forgotten  when  other  resources  fail,  and 
when  this  remedy  is  at  hand.  The  doee  must  necessarily  be  lan^,  cor^ 
responding  to  the  quantity  of  laudanum  taken.  In  the  case  of  young 
infante  too  deeply  narcotized  to  swallow,  subcutaneous  injection  of'^V?  <" 
a  grain  of  atropine  may  snoceed  in  reviving  the  stni^ling  vitality. 

Two  cases  nave  come  under  my  own  notice,  in  which  the  galvanic 
battery  has  been  employed  as  a  last  resort,  with  the  effect  of  restoring 
one  patient  permanently,  and  the  other  temporarily,  the  reaction  not 
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being  saffictent  in  the  latter  iustanoe  to  establish  convalescence,  thougli 
life  was  prolonged  for  several  weeks.  Artificial  respiratioD  has  occo* 
sionally  been  resorted  to,  when  the  proBtroting  influenoe  of  the  poison 
had  arrested  the  natural  process,  life  being  prolonged  by  this  means, 
until  the  ImpressifMi  of  the  narcotic  had  passed  off;  recovery  has  been 
efiected  in  this  way. 

Z%«  Abtue  of  Ojaiunt. — The  habitnal  use  of  the  pr^)arations  of  opium 
as  a  means  of  intoxication  is  an  evil,  the  extent  of  which  is  scarcely 
appremted  by  the  professi<Hi,  or  by  the  community  at  large.  There  are 
shops  in  the  outskirts  of  our  large  cities  in  which  the  sale  of  laudanum 
forms  one  of  the  principal  items  of  business.  These  peddle  it  out  to 
every  poor  victim  who  can  prodnce  a  few  pennies  to  purchase  a  temporary 
relief  from  imaginary  pains.  So  common  is  this  article  of  trade  that 
even  little  children  are  furnished  with  it  on  application,  as  if  it  were  the 
most  harmless  drug.  It  is  sold  in  these  shops  at  half  the  price  main- 
taioed  by  respectable  establishments,  and  there  can  be  no  doubt  that  its 
intoxicating  effects  are  sought  by  many,  who  use  it  as  a  substitute  for 
alcoholic  drinks.  Individuals  who  would  shrink  from  the  habitual  use 
of  ^irituous  liquoa«  employ  this  medimne,  under  a  false  pentuasion  that 
it  is  useful  or  necessary  to  allay  some  symptom  of  chronic  disease,  until 
they  become  victims  to  one  of  the  worst  of  habits.  There  is  scarcely  an 
apothecary  in  oar  large  cities  who  cannot  relate  instances  of  opium 
intoxication  that  have  come  under  his  own  notice,  and  been  sen'ed  at  his 
own  oountv.  f  ranales  afflicted  with  chronic  disease ;  widows  bereft  c^ 
their  earthly  snj^it ;  inetHiates  who  have  abandoned  the  bottle  j  lovers 
disappointed  in  their  hopes ;  flee  to  this  powerful  drug,  either  in  its 
crude  form,  in  the  form  of  tincture,  or  some  of  its  salts,  to  relieve  their 
pain  of  body  or  mind,  or  to  take  the  place  of  another  repudiated  stimu- 
lant. Such,  too,  is  iJie  morbid  taste  of  these,  that  tney  think  they . 
require  the  soporific  influence  of  opium  to  fill  up  the  measure  of  their 
life  enjoyment,  just  as  the  drunkard  iu  wedded  to  his  cups,  or  the  tobaceo- 
aser  to  the  w(«a. 

The  reapoDsibili^  ifsc  many  cases  of  habitual  intoxication,  both  with 
alcc^ol  and  opium,  undoubtedly  reste  with  the  physician.  Almost  eveiy 
apothecary  of  huge  experience  has  met  with  instances  in  which  the 
parties  attribute  their  habit  to  the  use  of  these  agents,  for  the  first  time, 
uuder  the  advice  of  a  physician,  by  whose  direction  It  has  been  persisted 
in,  in  some  chronic  case,  till  it  has  become  almost  impossible  to  desist 
from  the  indulgence. 

The  quaati^  of  laudanum  that  may  be  taken  varies  with  different 
individuals.  Those  habituated  to  it  consume  from  a  few  teaapoonfuls  to 
an  ounce  (w  mwe  per  day.  A  medical  friend  informed  me  that  a  child 
less  than  two  years  old  came  under  his  obeovation,  to  whom  was  admin- 
istered a  dessertspoonful  of  laudanum  per  diem  to  keep  it  quiet,  while 
the  mother  was  engaged  at  her  daily  toil ;  this,  of  course,  was  the  result 
of  previous  habit,  onginating  in  a  small  be^nning. 

Persons  who  have  been  addicted  to  the  use  of  ardent  spirits  are,  per- 
haps, more  apt  to  use  laudanum  in  preference  to  the  crude  drug,  or  any 
of  the  salts  of  morphine.  The  che^meee  of  the  tincture  over  the  salts 
is  a  strong  reason  with  others.     We  know  of  a  lady  whose  bill  for  snl- 
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phate  of  morphiDe,  during  a  single  yeax,  was  $90,  which,  if  we  estimate 
it  at  the  usual  price,  and  take  the  daily  average  of  the  quantity  cod- 
sumed,  would  exhibit  the  enormoua  consumption  of  over  20  graine  a 
day.  And  yet  the  victim  of  this  slavery  is  able  to  attend,  in  some 
measure,  to  her  daily  pursuits,  and  has  already  attained  middle  age, 
without  any  evidence  of  organic  disease. 

Another  lady,  suffering  from  a  uterine  complaint,  who  had  been  for 
years  in  the  liabit  of  using  opium,  at  first  by  the  advice  of  a  physician 
and  subsequently  from  an  impression  of  its  value  to  her,  continued  it  in 
gradually  increasing  doses,  till  the  daily  cooBumption  of  the  gum  and 
the  tincture,  taken  alternately,  amounted  to  many  grains  of  the  former, 
and  half  an  ounce  of  the  latter.  In  this  case  the  patient  was  bedridden, 
and  suffered  a  great  deal  of  pain  when  the  ^^^tem  was  not  directly  in- 
flnenced  by  the  medicine. 

A  degree  of  restlessness  and  nervous  irritability,  amounting  almost 
to  spasms,  when  not  under  the  effects  of  the  drug,  are  characteristic  in 
almost  every  ^^ravated  case. 

One  colored  woman,  advanced  in  life,  who  had  been  advised  many 
years  before,  by  her  physician,  to  employ  laudanum  for  the  relief  of 
the  painful  symptoms  of  a  chronic  disease,  was  known  for  several  years 
to  take  invariably  fSiss  of  laudanum,  which  was  purchased  daily  as 
required,  A  lady  of  my  acquaintance,  who  I  believe  since  recovered 
entirely  from  the  habit,  took  for  years  a  ^^r^n  powder  of  sulphate  of 
morphmedaily,Bometime8  perhaps  twice  aday.  On  one  occaMon  a  man 
proposed  to  purchase  at  the  counter  a  fluidounce  vial  of  laudanum,  and 
when  the  price  of  it  was  demanded,  immediately  s^vallowed  the  whole, 
as  was  supposed  for  the  purpose  of  suicide.  He  was  aflerwards  eeea  in 
the  atreels  apparently  in  his  usual  health. 

Dr.  GrarroQ  relates  a  case  of  a  young  man  who  took  1  dradim  of 
Smyrna  opium  night  and  morning,  ana  frequently  from  1  ounce  to  IJ 
ounces  of  laudanum  in  addition. 

We  are  informed  of  an  instance  of  a  lady  advanced  to  her  threescore 
years  and  ten,  who,  from  fear  of  the  pains  of  death,  from  day  to  day 
kept  herself  under  the  influence  of  this  narcotic.  Such  was  the  morbid 
mental  influence  which  kept  her  unhappy  in  the  anticipation  of  a  result 
which  has  not  yet  occurred. 

The  moral  responsibility  connected  with  the  question  of  prescribing 
and  dispensing  opium,  may  be  greater  than  has  been  hitherto  acknowl- 
edged ;  and  the  few  remarks  here  presented  are  designed  to  awaken  an 
interest  among  those  who  by  position  and  pursuits  are  best  qualified  to 
exercise  a  wholesome  influence  upon  its  abuse. 

Who  would  sell  an  ounce  of  Lmdauum  to  an  applicant  whose  inten- 
tion to  commit  suicide  was  apparent?  And  yet  now  often  it  is  sold  to 
individuals,  who  are  only  protracting  their  suicide  by  the  demoralizing 
and  dissipating  habit  of  taking  it  in  smaller  and  gradually  increasing 
quantities. 
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Working  Formulas  from  the  Pharhaoopce3a. 
Acdum  Opii,  U.  S.  P. 

Powdered  opium,  ten  parts 10 

Nutmegs,  in  No.  30  powder,  three  parte 8 

Sugar,  twenty  parts 20 

Diluted  acetic  acid,  a  sufficient  quantily 

To  make  one  hundred  parta 100 

Macerate  the  opium  and  nutm^  in  60  parts  of  diluted  acetic  acid  for 
24  bours ;  put  the  mixture  into  a  conical  glass  percolator  and  return  the 
percolate  until  it  payees  clear.  Then  gradual^  pour  on  diluted  acetic 
acid  until  80  parts  of  liquid  are  obtained ;  in  this  dissolve  the  sugar  by 
agitation,  without  heat,  and  strain. 

It  must  be  remembered  that  acetum  opium  has  now  only  10  per  cent, 
of  opium  in  its  composition,  and  the  doee  should  be  oorrespondingly 
lai^r  to  produce  the  e&cts  of  a  doee  of  the  preparation  of  the  feat 
edition  of  the  Pharmaeop<Bia. 

Tinctura  Opii,  U.  S.  P.    cnncfure  of  Opium.)   {Laudanum.) 

Powdered  opium,  ten  parts 10 

Water,  four  parts 4 

Alcohol,  four  parts 4 

Dilut«d  alcohol,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Rub  the  opium  in  a  mortar,  with  t^e  water,  previously  heated  to  the 
temperature  of  90°  C.  (194°  F.),  until  a  smootii  mixture  is  made,  and 
macerate  for  12  hours;  then  add  the  alcohol,  mix  thoroughly,  and 
titmsfer  the  whole  to  a  conical  percolator.  Return  to  the  percolator 
the  first  portion  of  percolate  until  it  becomes  clear,  and,  when  the  liquid 
ceases  to  drop,  gradually  pour  on  diluted  alcohol,  continuing  the  perco- 
lation until  100  parts  of  tincture  are  obtained. 

Some  pharmacists,  re^rding  the  use  of  powdered  opium  as  an  unnec- 
eesary  expense,  make  use  of  the  unpowdered  drug,  making  an  assay  of 
it,  so  far  as  the  moisture  is  concerned,  and  add  an  additional  amount  to 
compensate  for  the  difference  in  strength.  While  this  seems  reasonable, 
it  is,  neverthelees,  fallacious,  as  no  single  mass  of  opium  will  give  the 
average  of  an  entire  lot  or  case  of  opium ;  and  this,  as  well  as  ^e  free- 
dom irom  moisture,  is  an  all-snfBcient  reason  for  the  use  of  the  powdered 
drug  as  directed  in  the  Pharmaeopcaa  ■■  for  tliis  reason  the  editor  omits 
the  modified  formula  as  given  in  the  last  edition. 

Tinciura  Opii  Gampkorata,  U.  S.  P.   {Camphorated  Tiiicture  of  Opium) 
{Paregoric.) 

Powdered  opium,  four  parts 4 

Benzoic  acid,  four  parts 4 

Camphor^  four  parts 4 

Oil  of  anise,  four  parts 4 

Glycerin,  forty  parts 40 

Diluted  alcohol,  a  sufficient  quantity 

To  make  one  thousand  parts lOOO 

D,qit,zeabvG00»^lc 


OOO  OPIUM    AND    ITS   DEBIVATIVES. 

Add  900  parts  of  diluted  alcohol  to  the  other  ingredieots  oontwied 
in  a  suitable  vessel,  aud  macerate  for  7  days,  frequently  stirring ;  then 
filter  through  paper  in  a  well-covered  funnel,  ana  pass  enough  diluted 
alcohol  through  Uie  filter  to  make  the  product  weigh  1000  parts. 

The  strength  of  this  is  almost  exactly  the  same  as  in  the  last  Pbar- 
maoopaaa — 1  grain  in  264  in  the  new,  and  1  in  269  in  the  old.  Honey 
has  been  sobetituted  by  glycerin. 

7\nctura  Opii  Deodorata,  U.  S.  P.     {Deodorized  Jlneiure  of  Opium.) 

Powdered  opium,  ten  parts 10 

Ether,  twenty  parte 20 

Alcohol,  twenty  parts 20 

Water,  a  lufficient  quantity 

To  make  one  hundred  parts lOU 

Rub  the  opium  in  a  mortar  with  40  parts  of  water,  gradually  added, 
until  thoroughly  softened,  and  macerate  for  12  hours;  Uien  express,  and 
r^)eat  the  operation  twice,  using  the  same  quantity  of  water  each  time. 
Mix  the  expressed  liquids,  evaporate  the  mixture  to  20  parts,  and,  when 
it  has  cooled,  shake  it  repeatedV  ^ith  the  ether  in  a  bottle.  When  the 
ethereal  solntjon  has  separated  by  standing,  pour  it  off,  and  evqw- 
rate  the  remaining  liquid  until  all  traces  of  ether  have  disappeared. 
Mix  the  residue  with  50  parts  of  water,  and  filter  the  mixture  through 
paper.  When  the  liquid  has  ceased  to  pass,  add  enough  water,  through 
die  filter,  to  make  the  filtered  liquid  weigh  80  parts.  Lastly,  add  the 
alcohol  and  mix  them. 

The  student  should  observe  that,  in  preparing  this  article,  the  alcohol 
is  never  brought  in  contact  with  the  opium,  ana  thus  much  of  the  res- 
inous and  fatty  matter  of  the  opium  is  left  behind ;  the  alcohol  only  is 
added  as  a  preservative. 

The  resinous  and  noxious  portions  of  opium  may  be  removed  b)' 
treatment  with  a  mixture  of  vaseline  and  spermaceti  being  added  to  the 
warm  decoction  of  opium.  As  these  chill,  the  odorous  and  resinous 
matters  are  gathered  tt^ether  and  solidify  with  the  fatty  matters,  and  no 
evaporation  is  requisite. 

Undura  Opii  Aceiata.     (Acetaied  Ttneture  of  Opivm.) 
Take  of  Opium,  dried,  and  in  a  moderately  fine 

powder 2  trojouncea. 

Vineear 12  fluidouncea. 

Alcohol 8  fluidouDcea 

Rub  the  opium  with  the  vin^ar ;  then  add  the  alcohol,  and,  having 
macerated  for  7  days,  express  and  filter  through  paper, 

Vinum  Opii,  U.  S.  P.     {Wine  of  Opium.) 

Fowdered  opium,  ten  parte 10 

Cinnamon,  in  No.  60  powder,  one  part 1 

Clovea,  in  Na.  30  powder,  one  part 1 

Stronger  white  wine,  a  sufficient  quantity 

To  make  one  hundred  parts 100 
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To  the  mixed  powders  add  90  ports  of  stronger  white  wine,  and 
macerate  the  mixture  for  7  days,  wim  oocasional  agitation ;  then  trans- 
fer it  to  a  cylindrical  percolator,  and  gradually  pour  enough  stronger 
white  \nne  upon  it  to  make  the  filtered  liquid  weigh  100  parts. 

ConfeetMm  of  Opiwn. 

Take  of  Opium  in  fine  powder 270  grains. 

Aromatic  pomfer 6  troyounc«a. 

Clarified  honey 14       " 

Rub  the  opium  with  the  aromatic  powder ;  then  add  the  honey  and 
beat  the  whole  t<^ther  until  thoroughly  mixed.  This  preparation  enters 
into  a  popular  remedy  for  cbillg  under  the  name  of  Venice  treacle, 
which  is  BO  obsolete  a  title  that  many  are  entirely  ignorant  of  what  is 


CHAPTER   IX. 

LINIMBNTA.    (LINIMESTS.) 

THESE  are  fluid  or  semifluid  preparations  designed  to  be  rubbed 
upon  the  surface,  and  either  covered  by  lint  or  rubbed  till  partially 
absorbed. 
The  following  syllabi  exhibit  their  composition : 

Syllabub  of  Liniments. 

{The  unofficinal  are  prinled  in  iialitt.) 
Zntimenfum  Aeenili    Aconite  root,  Sriij,  glycerin,  (g,  alcohol  q.  8.  to  %f^ ;  exhaoM 

and  evaporate.    SUmnlating,  aooayne  altettding  nerroiH  aeoiibilitj. 
Linimentum  Bmntoniie.     Water  <^  ammonia,  30  parte,  cottou-fleed  oi^  70  paita.    Bube- 

facieDt,  HtimulBling. 
Linimentum  betladonDK.     Fluid  extract  belladonna,  96  parte,  camphor,  5  parte.     Ano- 

Linimentani  calda.    Solution  of  lime,  cottoit«eed  oil,  of  each,  60  parts.    Eealini. 

Linimentum  omphora.  Camphor,  20  parle,  oott^si-eeed  oil,  SO  parte.  Btimulating 
dieculient. 

Linimentura  cantharidis.  PuIt.  cantharidia,  15  parte,  col  of  turpentine,  q,  s.  to  100 
pute.    Powerfully  nibefocieDt. 

Linimentum  chlorofonni.  Commerdal  cblorofonn,  40  parte,  soap  liniment,  60  parte. 
■Slimulatii^  veaicsnt. 

Linimentum  plumbi  eub.  acet.  Liq.  plumbi  eub.  acet.,  40  parte,  cotton-aeed  oil,  60  parte. 
Red  alive. 

Linimentum  saponis.  Soap,  10  parte,  camphor,  5  parte,  <nlroeemary,  1  part,  alcohol,  70 
parte,  water,  to  make  100  parte.     Stlmulaling. 

Linimenram  einapie  comp.  Vol.  oil  muMard,  3  parts,  extract  meiereum,  2  parts,  cam- 
phor, 6  parte,  castor  oil,  16  parte,  alcohol,  to  make  100  parte.     Stimulating." 

Linimentum  terebinthina.    Besin  cerate,  65  parts,  oil  of  tuipentine,  3-5  parte.    Stirou- 

REUABKS  ON  THE  LINIUENIS. 

Volatile  liniment  is  a  powerful  stimulant,  much  used  as  a  counter 
irritant  in  sore  thmate  ana  rheumatism ;  it  is  now  directed  to  be  made 
with  cotton-seed  oil,  which  is  claimed  to  be  better  than  if  olive  oil  is 
employed,  as  the  latter  forms  too  thick  a  liniment. 
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Lime  Hniment  is  one  of  the  most  useful  preparations  that  can  be  em- 
ployed in  recent  burns  and  scalds. 

Soap  liniment  is  used  for  the  same  purposes  as  volatile  liuim^t,  but 
is  much  less  active  and  can  be  washed  off  more  easily. 

Opodeldoc  is  a  liniment  but  little  used  now.  It  is  made  with  animal 
oil,  soap,  and  its  alcoholic  solution  hardens  on  cooling.  It  forms  an 
adrairaole  vehicle  for  iodide  of  potassium  or  other  substances  which  it  is 
desirable  to  apply  by  friction. 

Liniment  of  Spanish  flies  is  usually  applied  as  a  counter-irritant  and 
rubefacient;  it  will  vesicate  if  applied  upon  lint  and  covered  with  an 
impervious  tissue. 

Camphor  hniment  is  well  adapted  for  a  vehicle  for  stimulating  lini- 
ments; it  is  made  very  readily  by  reducing  the  camphor  to  powder  with 
a  small  quantity  of  ether,  and  when  thus  divided  a  little  more  ether  is 
added,  which  forms  it  to  a  pasty  consistence,  when  it  will  mix  with 
great  readiness  with  the  oil.  A  slight  exposure  to  the  air  in  a  shallow 
vessel  removes  every  trace  of  ether. 

Liniment  of  turpentine  is  used  for  the  same  purposes  as  lime  lini- 
ment, but  is  more  stimulating  and  less  desirable  in  many  cases. 

Working  Formulas  for  the  Liniments. 
Jjinimentum  AoonUi.     {Aconite  LmimetU.) 
Take  of  Aconite  root,  in  fine  powder  ,    8  troyounces. 

Glycerin 1  fluidounca. 

Alcohol A  sufficient  quantity. 

Moisten  the  powder  with  4  fluidounces  of  alcohol  and  let  it  macerate 
for  24  hours,  then  pack  it  in  a  conical  percolator,  and  gradually  pour 
alcohol  upon  it  until  2  pints  of  tincture  have  been  obtained.  Distil  off 
1}  pints  of  alcohol,  and  evaporate  the  remainder  until  it  measures  7 
fluidounces;  to  this  add  the  glycerin  and  mix  thoroughly. 

This  liniment  is  designed  to  supply  the  place  of  ointment  of  aconitine, 
and  is  best  used  by  saturating  a  piece  of  lint  of  the  desired  size  with 
the  liniment,  and,  after  applying  it  to  the  part  afTected,  covering  it  with 
a  piece  of  oiled  silk  a  little  larger  than  the  lint.  It  must  be  used  with 
care,  and  not  over  an  abraded  sur&ce. 

This  liniment  was  dismissed  from  the  Pharmaoopeeia  of  1880,  but  it 
is  worthy  of  a  place  among  the  formulas  for  liniments. 

lAnimeiUum  AmmonicE,  U.  S.  P.     {Ammonia  Liniment.) 

Water  of  ammonia,  thirty  parte 30 

Cotton-aeed  oil,  seventy  parte 70 

Mix  them. 

Linimentum  BeUadonncB,  U.  S.  P.    {Belladonna  Liniment.) 

Fluid  extract  of  belladonna,  ninety-five  parts     ....      95 
Camphor,  five  parts 5 

To  make  one  hundred  parte 100 

Dissolve  the  camphor  in  the  fluid  extract 
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Linimentam  Calcis,  U.  S.  P.    {Lime  Liniment.) 

Solution  of  lime. 

Cotton-seed  oil,  each,  fifty  parta 60 

To  make  one  hundred  parts  .        .      - 100 

Mix  them. 

Linimentum  CamphorcB,  U.  S.  P.    {Camphar  IMiment.) 

Camphor,  twenty  parta 20 

Cotton-Beed  oiJ,  eighty  partA 80 

To  make  one  hundred  p&rta -     .  100 

Dissolve  the  camphor  in  the  oil. 

Linimentwn  Cantfumdia,  U,  S.  P.    {Chntharid£S  Liniment.) 

Cantharidee,  in  No.  60  powder,  fifteen  parte        .  .        .      15 

Oil  of  turpentine,  a  Bufficient  quanti^ 

To  make  one  hundred  parts  ......    100 

Digest  the  aintharides  with  100  parts  of  oil  of  turpentine,  in  a  closed 
vessel,  hy  means  of  a  water-bath,  for  3  houis;  tiien  strain  and  add 
enoi^h  oil  of  turpentine  through  the  strainer  to  make  the  liniment 
weigh  100  parts. 

lAnimenium  CfUoroformi,  U.  S.  P.     {(yjoroform  Linimavt.) 

Commercial  chloroform,  for^  parts 40 

Soap  linimeat,  sixty  parts 60 

To  make  one  hundred  parts 100 

Mix  them. 

Lvnimentum  Phanbi  Subacdatis,  U.  S.  P.     {lAnimeni  oj  SubaoetaU  of 
Lead.) 

Solution  of  subacetate  of  lead,  forty  parts 40 

Cotton-aeed  oil,  sixty  parta 60 

To  make  one  hundred  parta 100 

Mix  them. 

iMomerUum  Saponie,  U.  S.  P.     {Soap  lAmment.) 

Boap,  in  shavings,  ten  parts 10 

Camphor,  fl»e  parts 5 

Oil  of  rosemary,  one  part 1 

Alcohol,  seTenty  parts 70 

Water,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

D,qit,zeabvC00»^lc 
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Digest  the  soap  in  14  parts  of  water  antil  it  b  disBolved ;  diaeolve 
tbe  camphor  and  oil  in  the  alcohol;  mix  t^e  eolutions,  and  filter  through 
paper,  adding  enough  water  through  the  filter  to  make  the  linimBit 
weigh  100  parts. 

Idnimentwn  Smapia  Oompositum,  U.  S.  P.     {Oompoimd  lAitimeni  of 
Mtutard.) 

Volatile  oil  of  mustard,  three  parts 8 

Extract  of  raezereum,  two  parts 2 

Camphor,  six  parts 6 

Castor  oil,  fifteen  parte 15 

Alcohol,  a  Buffident  quantitr 

To  make  one  hundred  parts 100 

Dissolve  the  extract  of  mezereum  and  the  camphor  in  70  ports  of 
alcohol ;  then  add  ^e  oil  of  mustard  and  the  castor  oil,  and  finally 
enough  alcohol  to  make  the  jnoduct  wei^  100  parts. 

Linimentum  TfrdmihincB,  U.  S.  P.     {Tu/rpenHne  lAiwrnent^ 

Reain  cerate,  sixty-five  parts 65 

Oil  of  turpentine,  thirty-five  parts 36 

Add  the  oil  to  the  oerate  previously  melted,  and  mix  them  thor^ 
oughly. 

Unopficinal  LmiMEHlS. 

lA/Mmeatam  Ammonias  Oaimpharatisn. 

Take  of  Camphor  liniment 2  parts. 

Water  of  ammonia 1  part. 

*Mix. 

An  improvemeDt  on  volatile  liniment,  having  the  additional  advan- 
tage of  camphor. 


JAmmtmt  praonbed  in  Oaiarrhai  Group. 

lof  ti 
Make  a  solution, 


Take  of  Camphor 53,  Bij. 

Oil  of  turpentine f^. 


Liniment  of  Tanmn. 

Take  of  Tannic  acid S|. 

Glycerin f5j. 

Make  a  solution. 

This  is  adapted  to  the  treatment  of  sore  nipples  and  engorgements  of 
the  Deck  of  the  uterus;  it  may  be  diluted  with  water  at  pleasure. 

Lmimenium  Phanin  Subofidatia, 

Take  of  Solution  of  subacetate  of  lead. 

Glycerin,  of  each i^. 

Mix. 
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This  is  designed  to  enable  the  pfaysiciaa  to  apply  subaoetate  of  lead 
in  a  concentrated  form,  and  to  faciUtate  its  dilution  with  neutral  liquids 
without  its  becoming  so  readily  decomposed. 

lanimentum  Hyperm.     {Sed  OU.) 


Macerate  in  the  sun  for  14  days,  ezprees  and  strain. 
A  well-known  and  popular  application  to  reoent  braiseB  and  sprains. 
The  floweiB  of  bypericum  (St.  John's  wort)  are  also  used  internally 
in  ihe  form  of  ttncture  and  infusion. 

W&  of  Boaetfar  Otai^aed  Banda,  do. 

Take  of  Almonde,  blanched 
RoBC-water 
White  wwc . 
Almond  oil 
White  Casldle  soap 

Cologne 

Oil  of  bitter  almond 

(Ml  of  raee  geranium 

Glycerin 

Blanch  the  almonds  and  beat  to  a  paste,  adding  the  roee-water ;  beat 
tliis  to  about  21 2°,  and  incorporate  with  the  white  wax,  almond  oU,  and 
soap,  melted  together ;  then  add  the  otber  ingredients. 

DirtctUms. — After  washing  the  bands  wiu  warm  water  and  C&stile 
or  palm  soap,  apply  the  mil£  of  roses,  rubbing  it  thoroughly  in,  then 
wipe  the  hands  witii  a  dry  toweL 

Armca  lAnxment.    (Oiyeerole  of  Amiea.) 

Take  of  Arnica  flowere,  bruised .4  ounces. 

Glycerin 1  pound. 

Digest  at  a  moderate  temperatnre  on  a  water-bath,  express  and 
strain. 

lAnimenium  Sulphvria, 
Take  of  Sulphur,  pwecip., 
Almond  oil. 
Lime-water. 

Triturate  the  sulphur  with  tlie  oil,  and  add  lime-water  in  slight  ex- 
cess ;  shake  it  thoroughly  t^^ther,  and  dispense  in  a  wide-mouth  viaL 
liiis  is  designed  as  an  improvement  on  sulphur  ointment 

Glycerin  LotMm. 

Take  of  Sose-water 1  pinL 

Quince  seed 2  orachmB. 

Macerate,  strain,  and  add — 

Glycerin lb. 
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This  is  an  el^nt  application  to  chapped  hands,  and  may  do  very 
well  for  a  hair  dressing.  Orange-flower  water  or  other  aqueous  perfume 
may  be  substituted  for  rose-water. 

Liniment  of  Iodide  of  Potamum. 

Talce  of  Common  soap . 
Alcohol    . 
Iodide  of  potasaiuni 
Water      . 
Oil  of  garden  lavender 

Dissolve  the  soap  in  the  alcohol  by  means  of  a  gentle  heat,  and  filter 
if  it  is  not  perfectly  transparent ;  then  add  the  oil  of  lavender  and  the 
iodide  of  potassium  dissolved  in  the  water,  mix,  and  bottle  while  warm. 

The  strength  of  this  liniment  is  about  1  drachm  to  the  ounce. 

Gelatinized  Chloroform. 

tSyj. 

Put  them  into  a  wide-mouth  two-ounce  vial,  shake  it,  and  allow  it  to 
stand  for  3  hours. 

This  is  applied  as  a  local  ansBSthetic  with  remarkable  suocess. 


CHAPTER    X. 

SPECIES,  POWDERS,  AND  TBITURATIOSS. 

SPECIES  are  mixtures  of  v^etable  substances,  cut  or  bruised,  and 
designed  for  use  in  the  preparation  of  extemporaneojis  infusions ; 
and  are  fcvorite  remedies  with  the  Germans.  After  the  articles  have 
been  ooQciaed  the  little  dust  which  results  is  separated  by  sifting.  One 
of  the  most  ele|ant  of  these,  which  has  acquired  cousidenible  reputation 
as  a  substitute  for  many  of  the  ordinary  combinations  containing  senna^ 
is  the  following : — 

Species  Laxantes  St,  Germain,  Ph.  Gt. 

Take  of  Senna,  previously  digested  in  alcohol  and  dried  4  ounces. 

Elder  flowers 2i      " 

Fennel  seeds, 

Aniseed,  of  each 10  drachms. 

Cream  of  tartar 6        " 

Mix,  and  divide  into  papers  containing  5  drachms. 

JMredions. — Infuse  the  contents  of  one  package  in  half  a  pint  of 
boiling  water,  strain,  and  take  at  a  dose. 

The  treatment  of  senna  with  strong  alcohol  deprives  it  of  odorous 
principles  without  materially  impairing  its  cathartic  properties. 
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Speeiea  Peatoralee,  Ph.  Gt.     {Pectoral  Tea.)     (Sp&dea  ad  Ir^fuaum 
Peatoralee.)     (Brualihee.) 

Take  of  Marshmaltow  root,  cut,  eight  parte 8 

Peeled  tiquorice-root,  cut,  three  parts      ....  3 

Florentine  orris,  cut,  one  part I 

Colt's-foot,  cut,  four  parts 4 

Common  muHein  flowers,  cut, 

Star  anise,  bruised,  each,  two  parts 3 

Mix  them. 

Spedea  Pedoralea  cum  Frudibus.     {Pedoral  Tea  with  FruUa.) 
{BruetiAee  mU  FWckten.) 

Take  of  Pectoral  tea,  sixteen  parts 18 

SL  John's  bread,  cut,  six  parta 6 

Pearl  barlev,  four  parts  . 4 

Figs,  cut,  tnree  parts 8 

Mix  them. 

OerharcPa  Ibnic  Tea. 

Take  of  Gentian i  troyounce. 

Bhubarb 1  drftcbm. 

-  Ginger 2  drachms. 

Bruise  them  thoroughly,  mix  them,  and  add — 

Bicarbonate  of  soda 1  drachm. 

Diredions. — Infuse  in  a  pint  of  boiling  water,  and  give  a  win&- 
glassful  3  times  a  daj. 

Anthelmintic  Speines.—  Worm  Tea. 

Take  of  Spigelia }  troyounce. 

Manna 1  " 

Senna 2  drachms. 

Fennel 1  drachm. 

Contuse  the  spigelia,  and  mix  it  with  the  other  ingredients. 

Directions. — Infuse  in  a  pint  of  boiling  water,  and  give  a  child  two 
years  old  or  upward  half  a  teacupful,  warm,  morning,  noon,  and  night, 
before  eating. 


Powders,  as  a  class  of  remedies,  possess  tlie  advantage,  when  skilfully 
prepared,  of  uniting  all  the  proximate  principles  of  the  plant,  in  their 
natural  condition,  and  may  be  administered  without  the  intervention  of 
any  menstruum.  They  may  be  used  in  bulk,  taken  into  the  mouth 
with  water  or  some  viscid  liquid ;  or  may  be  made  into  pills ;  or  sus- 
pended in  liquids  in  the  form  of  mixtures.  • 

Tlie  disadvantages  attendant  upon  their  use  are  these :  They  are 
frequently  too  bulky  for  convenience,  the  dose  being  so  lai^  as  to  be 
repulsive  to  the  patient,  vegetable  powders  generally  containing  a  con- 
siderable portion  of  inert  ligneous  matter;  many  of  them  are  liable  to 
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undergo  an  unfavorable  change  by  exposure  to  the  influence  of  the 
atmosphere,  especially  when  it  is  charged  with  moisture,  and  they  are 
liable  to  be  injured  by  light.  V^etable  powders  are  also  subject  to 
adulteration,  tne  detection  of  which  is  difficult 

Except  in  the  few  cases,  such  as  opium  and  cinchona  bark,  where  we 
may  isolate  the  active  principle,  and  ascertain  the  proportion  contained 
in  a  given  sample,  it  ia  difficult  to  judge  with  certain^  of  the  quality 
of  a  powdered  diW;  the  best  safc^uara  of  the  physician  against  fraud 
or  the  effects  of  carelessness,  where  the  v^etable  powders  are  concerned, 
is  to  buy  them  of  careful  and  conscientious  dni^ists,  who  either  powder 
diem  or  exercise  a  strict  supervision  over  the  process  as  conducted  by 
the  drug-grinder. 

The  fineness  of  powders  affects  their  color,  as  is  manifest  in  the  case 
of  white  saline  substances,  which  becomes  whiter  by  long  trituradon. 


"Laetinaied"  Powders, 

In  order  to  render  soft  or  semifluid  preparations,  especially  oleo-rcsins, 
suitable  for  use  in  the  form  of  powder,  they  are  variously  combined  with 
dry  and  bulky  substances,  such  as  magnesia,  sugar,  and,  preferably, 
lactin  (sugar  of  milk).  The  hardness  of  laetin,  and  its  comparative 
insolubility  and  inertness,  adapt  it  to  the  very  thorough  division  and 
dilution  of  substances  triturated  with  it.  Some  pnarmacists  of  the  "  Eclec- 
tic" school  have  adopted  the  form  of  powders  for  their  so-called 
"concentrated  remedies,"  which  are  prepared  by  an  alcoholic  menstruum 
from  the  drug,  evaporated  to  an  oleo-resinoiis  consistence,  and  then 
incorporated  with  a  dry  and  bulky  powder,  perhaps,  in  most  instances, 
lactin.  The  advant^es  claimed  for  this  method  are  that,  while  it  con- 
verts inconvenient  fluid  or  semifluid  preparations  into  the  eligible  form 
of  powders,  it  has  little  or  no  effect  upon  their  composition  or  properties, 
except  to  increase  their  activity,  by  dividing  and  diffusing  tnem  in  the 
stomach,  at  the  same  time  diminishing  their  direct  local  effect  upon  that 
organ.  These  lactinated  powders  are,  moreover,  freely  miscibic  with 
w^r,  and  much  more  easily  dispensed  than  the  isolated  remedies  from 
which  prepared.  They  should  be  kept  in  dry  and  well-secured  vials, 
and  this  form  of  preparation  should  be  limited  to  articles  not  deliquescent 
in  their  nature,  and  such  as  are  soluble  in  an  alcoholic  or  ethereal  men- 
struum, 30  that  they  may  be  readily  incorporated  with  the  lactin,  without 
dissolving  it,  and  that  the  menstruum  may  rapidly  evaporate  without 
too  much  heat. 

These  lactinated  preparations  are  made  by  incorporating  with  the 
concentrated  remedy,  1,  2,  5,  or  10  parts  of  the  dry  powder,  and  the 
degree  of  this  dilution  should  be  invariably  stated  in  the  label,  t<^ther 
with  the  dose.  With  Ais  precaution,  they  may  serve  a  useful  purpose 
in  practice. 

In  the  chapter  on  Drying  and  Powdering  Drugs,  etc.,  some  general 
yiewB  are  given  on  the  ability  of  this  form  <A  preparation ;  but  it  yet 
remains  to  point  out  in  a  particular  manner  the  uses  of  powders  in  ex- 
temporaneous prescribing. 
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1.  The  kind  of  StihtAaneea  Adapted  to  this  Form  of  PreaorijOum. 

a.  Thoee  medicines  which  are  insoluble :  as  calomel,  phosphate  of  lime, 

subaitrate  of  bismuth,  subcarbonate  of  iron,  magnesia,  etc. 

b.  Drugs  poesessing,  in  the  natmul  condition,  peculiar  properties,  difieiing 

from  those  Which  are  artificially  prepared  from  them ;  as  cinchona, 
colomba,  etc. 
e.  Those  which,  in  solntion,  would  possess  more  nauseous  or  bitter  prop- 
erties than  in  their  undissolved,  finely-powdered  condition :  as 
sulphate  of  quinine,  kino,  catechu,  etc.  They  are,  for  the  most 
part,  best  suited  for  making  into  pilk, 

d.  Those  which,  combined  in  a  liquid  form,  would  be  chemically  in- 

compatible. 

e.  The  extracts  and  blue   mass,  when  dry  enough  to  be  reduced  to 

powder. 

2.  The  injid  of  SubstanoeB  UnguUed  to  this  Form. 

a.  Deliquescent  Bubstancee :   as  carb.  potass.,  unless  with  special  pre- 

cautions. 

b.  Substaaces  containing  a  large  amount  of  water  of  crystallization 

(unless  dried) :  as  carbonate  of  sodium, 
e.  Substances,  the  active  principles  of  which  are  veiy  volatile :  as  vale- 
rian and  asofcetida,  unless  dispensed  in  bottles. 

d.  Substances  physically  unsuited  to  mechanical  division :  as  camphor 

and  gu^acum,  unless  with  cert*un  precautions. 

e.  Blue  mass,  and  the  extracts  in  their  usual  condition,  although  the 

former,  and  some  of  the  latter,  are  very  convenient  iu  the  form  of 
powder. 

Powders  may  be  prescribed  suspended  in  the  form  of  mixture  or 
draught,  always  directing  the  bottle  to  be  shaken  before  pouring  out 
the  dose ;  or  in  pill,  if  their  dose  is  small.  They  are  usually  prescribed 
in  papere  (chartulas),  each  containing  a  dose,  or  in  a  single  large  package, 
the  dose  being  indicated  in  the  directions  by  some  familiar  standard  of 
measurement. 

Soluble  substances,  prescribed  in  powder,  may  be  directed  to  be  dis- 
solved  in  water,  and  the  solution  taken  in  appropriate  doses,  so  as  to 
save  expense  to  the  patient,  or  to  have  the  medicine  in  a  more  portable 
form,  as  in  travelling.  This,  however,  is  apt  to  lead  to  mistakes  unless 
accompanied  by  very  specific  directions.  Seidlitz,  soda,  and  citric  fever 
powders  are  el^;ant  forms  for  ^ving  single  doses  of  soluble  salts. 

When  the  done  of  an  insoluble  powder  is  lai%e,  as  in  the  case  of  mag- 
nesia, or  of  phosphate  of  calcium,  and  it  is  to  ne  mixed  by  the  patient 
or  attendant,  it  is  well  to  direct  the  particular  mode  of  suspending  it  in 
water.     The  directions  for  m^nesia  are  as  follows : — 

Put  the  requisite  quantity  of  clear  and  cold  water  (not  too  much)  in 
a  clean  glass,  and  drop  into  it  from  the  blade  of  a  knife  or  spoon,  the  ■ 
required  dose ;  allow  it  gradually  to  mix  witli  the  water  and  subside, 
after  which  stir  it  up  and  drink  immediately.  This  will  be  found  more 
satisfactory  than  to  pour  the  water  upon  the  dry  powder  in  the  bottcm 
of  the  glass. 
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Powders  which  are  viscid  and  slightly  soluble  are,  generally,  more 
disagreeable  than  those  which  are  not.  Khubarb  is  mudi  less  pleasant 
to  take  in  fine  powder  than  when  chipped  into  very  small  shavings  or 
grated,  and  Huspended  through  a  glass  of  water. 

Some  viscid  vehicle  seems  quite  necessary  to  heavy  powdere  like  cal- 
omel, or  mercury  with  chalk,  as  by  sinking  to  tlie  bottom  of  the  spoon 
from  which  administered,  these  are  liable  to  miss  of  being  ewallowed. 

AVith  medicines  prescribed  in  the  form  of  powders,  there  is  no  occa- 
sion for  the  use  of  excipientB,  as  they  are  not,  strictly  speaking,  incor- 
porated bother.  Where  the  dose  is  small,  however,  an  additional 
substance  may  be  directed  for  the  purpose  of  dilution,  such  as  sugar, 
or  a  mixture  of  sugar  and  gum,  or  liquorice,  or  arrowroot  fecula.  In 
Castillon's  powders,  an  antacid  and  astringent,  calculated  to  act  as  a 
remedy  for  the  diBeaeed  condition,  are  combmed  with  appropriate  nutri- 
tions ingredients. 

In  Dover's  powder  we  have  an  instance  of  a  diluent  being  made  to 
subserve  an  important  mechanical  end ;  and  it  is  not  unusual  for  phy- 
sicians to  combine  sugar  of  milk  with  powders  in  prescription  for  a  like 
purpose,  directing  long  trituration ;  raJomel  is  said  by  this  means  to 
atquire  increased  efGciency  where  a  rapid  and  constitutional  cHect  is 
desired.  Although  the  assertions  of  homoeopathists  in  r^ard  to  the 
virtues  of  trituration  are  absurd,  yet  it  is  quite  possible  that,  in  a  case 
like  that  of  calomel,  long  attrition  with  a  hard  substance,  in  contact 
with  the  atmosphere,  may  produce  chemical,  as  well  as  physical,  changes 
of  imjmrtance. 

The  use  of  adjuvants  and  correctives  is  appropriate  in  the  case  of 
powders  equally  with  other  classes  of  remedies ;  and,  by  reference  tfl 
the  prescriptions  appended,  it  will  be  observed  that  th^  are  very  com- 
mon I  v  added. 

Wlien  dispensing  powders  which  contain  volatile  or  deliquescent 
ingredients,  if  they  are  directed  to  be  divided  into  doses,  the  papers 
should  be  wrapped  in  tin  foil  or  paraffin  paper,  which  prevents  toes  of 
the  volatile  portion  or  the  absorption  of  moisture.  If,  however,  the 
powder  is  not  to  be  divided,  then  it  should  be  dispensed  in  glass  vials 
well  stopped.  Sometimes  a  prescription  directs  several  salts  to  be  mixed 
together,  which,  reacting  t^^iether,  give  rise  to  other  salts,  and,  holding 
less  water  in  their  composition,  deliquesce  and  give  considerable  annoy- 
ance ;  this  result  can  be  prevented  by  u^ng  equivalent  amounts  of  the 
salts  deprived  of  tbeir  water  of  crystallization ;  by  this  means  the 
intention  of  the  prescriber  is  carried  out,  and  the  annoyance  usually 
attendant  on  these  prescriptions  is  avoided. 

When  active  remedies  are  prescribed  in  the  form  of  powders,  the 
diluent  should  be  weighed  first  and  a  small  portion  of  it  thrown  into 
the  mortar  and  triturated  till  quite  finely  powdered ;  this  will  prevent  the 
active  remedy  from  adhering  to  the  mortar ;  then  the  active  ingredient, 
which  should  be  well  mixed,  and  the  remainder  of  the  diluent  added 
and  the  trituration  continued  till  a  powder  of  proper  fineness  is  obtained. 

The  accurate  division  of  powders  is  facilitated  by  iiaving  a  glass  tile 
niled  into  squares  of  J  of  an  inch ;  the  powder,  being  uniformly  dis- 
tributed over  the  surface  of  art  many  squares  as  there  are  powders  to  be 
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made,  can  be  readily  divided  with  great  exactness  by  following  the  lines 
ruled,  with  the  spatula,  in  making  the  division. 

Medicines  adapted  to  the  form  of  Poioder. 


Inboi.cble  Mineral  Substahceb,  VnaETABLK  Prodcctb,  and  some  Soluble 

SUB3TANCB9. 

fiuolubU;  too  large  Lotmfar  FUU. 

Carbo  ]ieiii. 
MagDesIa. 

ot^teltd  la. 

Powd.  nil.  hydrarg. 
Powd.  nrdrara.  cum  creta. 
Powd,  eil.  coloc.  comp. 

Caldi  phMph. 

Potass.  Litart. 

Sulphur  Bublim. 

Powd.  opiun.. 

CretappL 

I'owd.  digitalis. 

Ferri  Bubwrb. 

Powd.  nui  vom. 

Ferri  phosuh.,  and  others. 
Vegetable  Powdera:- 

Powd.  kino. 

Powd.  acid,  tannic 

Powd.  cinchona. 

Powd.  add,  gallic 

Powd.  coloniba. 

Powd.  Bfid,  StUa*.  nit 
Opium  alkaloids. 

Powd.  gentian. 

Powd.  rhubarb  (coarse). 

Cmcbona  alkaloida. 

Powd.  jalap. 

Subnit  bismuth. 

Powd.  ciibebs. 

Calomel, 

Powd.  senna, 

and  many  otheM. 

and  othera. 

IMuenUi  jar  Substances  prescribed  in  Form  of  Powdera, 

Sugar. 

Aromatic  powder. 

Lactin. 

Powd.  ext.  liquorice. 

Maimita. 

Powd.  tragacanth. 

Powd.  acacia 

Powd.  elm  bark, 

and  olbera. 

Nauseating  powders  are  easily  administered  in  wafer  capsules.  The 
sheet-wafer  comes  punched  into  concave  surfaces,  which,  when  moistened 
and  pressed  together  so  as  to  inclose  the  powder,  forms  an  elegant  mode 
of  admin lateriug  dis^reeable  powders.  When  taken  it  is  only  necessary 
to  immerse  in  water  for  a  second,  when  it  can  be  swallowed  without  any 
inconvenience.  The  ordinary  morphine  bottle  makes  an  excellent  eub- 
stitutc  for  the  costly  French  machine  for  making  cachets  de  pain.  By 
laying  the  \vafer  over  the  mouth,  and  drawing  a  moistened  camel-hair 
pencil  around  the  rim,  and  then  having  placed  the  powder  in  position 
lay  another  wafer  on  top,  and  by  quickly  pressing  the  two  surfaces 
together  the  wafer  is  sealed. 

Syllabits  of  Powdebs  op  the  U.  S.  Phabmacopceia. 

Pulvis  antimonialifl.     Oxide  of  antimony,  33  parts,  precipitated  phosphate  of  calcium, 

67  parts.     Diaphoretic,  sedative. 
Pulvis  oromaticuB.     Cinnamon,  gin^^r.  No.  60  powder,  each,  35  parts,  cardamom  and 

nutmeg,  in  No.  20  powder,  each,  1-^  purls.     Adjuvant, 
Pulvis  cretie  composituB.     Prepared  clialk,  30  parts,  acacia,  in  fine  powder,  30  parts, 

sugar,  in  fine  powder,  50  parts.     Absorbent,  astringent. 
Pulvis  effervesccoH  compoKilUf.     Bicarbonate  of  sodium,  480  frra.,  tartrate  of  sodium 

and  {lotassium,  1440  grs,,  tartaric  acid,  420  grs.,  making  12  powder?.     Aperient. 
Pulvis  glycyrrhizie  compiieituB.     Senna,  IS  parts,  glycyrrhiza,  16  parts,  fennel  powder, 

8  [Miris,  washed  sulphur,  3  ntrts,  sugar,  in  powder,  50  parts.     Laxative, 
Pnlvia  ipecacuaiihffl  et  opii.     Ipec  '    '  ■       -  - 

60  parti>.     Diaphon 
52 


Ipecac,  opium,  each,  in  powder,  10  parts,  sugar  of  milk. 
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Pulvisjalaptq  cotnpoaitug.     Jalap,  in  No.  60  powder,  35  parts,  bitaitrate  of  potasrium, 

Uo  parts.    Cathartic. 
Pulvis  morpbiiue  couiposituB  (Tullys  powder). 
-  aorice,  in  No.  60  powder,  20  paria, 

Palvia  rlid  conipositUB.     Bhubarb,  iu  No.  60  powder,  25  parte,  magtiema,  65  parte, 
giuger,  in  No.  tiO  powder,  10  parte,    AnUcid,  aperient. 

Working  Formulas  from  the  Pharmacopceia. 
Pulvia  Aniimoniolia,  U.  B.  P.     (^Antimoniai  Powder.     Jamee'  Potcdcr.) 


To  make  one  hundred  parte 100 

Mis  them  mtunately. 

Pulvis  AroTnaticua,  U.  S.  P.     (Aromatic  Powder.) 

Cinnamon,  in  No.  60  powder,  thirty-five  parte     ....  35 

Ginger,  in  No,  60  powder,  thirty-five  parta 35 

Cardanaom,  deprived  of  the  capsulea  and  crushed,  fifteen  parta  15 

Nutmeg,  iu  No.  20  powder,  fifteen  parte 15 

To  make  one  hundred  parts 100 

Bub  the  cardamom  and  natmeg  with  a  portioD  of  the  cinnamon,  until 
reduoed  to  &  fine  powder ;  then  add  the  remainder  of  the  cinnamon  and 
the  ginger,  and  rub  them  t'other  imtil  they  are  thoroughly  mixed. 

Pulvia  Oretai  Oompositua,  U.  S.  P. 


Prepared  chalk,  thirty  parts 
Acacia,  iu  fine  powder,  tweuty  parts 
Sugar,  la  £ne  powder,  fifty  parta 

To  make  one  hundred  parta 
Mix  intimately. 


Pulvig  OreUs  Aromatictta,  Ph.  Br. 


Take  of  Cinnamon  bark,  in  powder 
Nutmeg,  in  powder, 
Saffron,  in  powder,  each 
Cloves,  in  powder    . 
Cardamom  seeds,  in  powder  . 
Befined  susar,  in  powder 
" Ichi" 


Prepared  chalk 11 

Mix  them  thorot^hly,  pass  the  powder  through  a  fine  sieve,  and  finally 
rub  it  lightly  in  a  mortar.     Keep  it  in  a  stoppered  bottle. 

This  preparation  ia  extensively  used  in  England  and  also  prescribed 
oocaaionally  by  American  physicians.  The  addition  of  the  aromatics 
render  it  a  pleaaant  and  effective  remedy  in  diarrbcea.  The  dose  is  from 
30  to  60  grains.  It  is  frequently  combined  with  opium  in  the  propor- 
tion of  1  grain  of  opium  to  39  of  this  powder,  anti  then  constitutes  the 
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pulvie  crete  aromaticns  cum  opii  of  the  British  Pkarmacopma.     The 
dose  of  this  preparadoQ  being  irom  10  to  20  gruQS. 

Pulvis  I^erveacene  OomposUua,  U.  S.  P.     (Chmpound  Effervescing 

Powder.) 

{Pulveres  I^ervestxnles  Aperientea,  Pharm.,  1870.     Seidlili  Powder.) 

Grains.   Gruumea. 

Bicarbonate  of  sodium,  in  fine  powder,  four  hundred 
and  eighty  prains 480    31.00 

Tartrate  of  potaeaium  and  aodium,  in  fine  powder, 
fourteen  hundred  and  forty  graina   ....        1440    93.00 

Tartaric  acid,  in  fine  powder,  four  hundred  and  twenty 
grains 420    27.00 

Mix  the  bicarbonate  of  eodium  intimately  with  the  tartrate  of  potas- 
sium and  sodium,  divide  the  mixture  into  12  equal  parts,  and  wrap  each 
part  in  a  separate  paper  of  some  pronounced  color,  as  blue. 

Then  divide  the  tartaric  acid  into  the  same  number  {12)  of  equal  parts, 
and  wrap  each  part  in  a  separate  paper  of  a  color  distinctly  diSerent 
from  that  used  for  wrapping  the  mixture,  bb  white.  Keep  the  powders 
in  well-cloeed  vessels. 

Pulvis  GlyoyrrhizcB  Chmpositus,  U,  8.  P.     {Compound  Powder  of 
GlycyTrhiza.) 

Senna,  in  No.  60  powder,  eighteen  parts 18 

Glycyrrhiza,  in  No.  60  powder,  sixteen  parta   ....  16 

Fennel,  in  No.  60  powder,  eight  parta 8 

Waahed  sulphur,  eight  parts 8 

Sugar,  in  fine  powder,  fifty  parta 50 

To  make  one  hundred  parta 100 

Rub  them  together  until  they  are  thoroughly  mixed. 

This  preparation,  adopted  from  the  German  Pharmacopaia,  has  grown 
into  favor  within  the  past  few  years  as  a  very  mild  and  efBcient  aperient. 
Care  should  be  taken  to  have  the  senna  and  fennel  well  powdered. 

It  is  given  in  doses  of  1  or  2  teaspoonfuls  in  water. 

Pulvis  IpecacuankcB  et  Ojm,  U.  S.  P.     (Powder  of  Ipecac  and  C^um.) 
{Pulvis  IpecacuanhcE  Chmpositum,  Pharm.,  1870.     Dover's  Powder.) 

Ipecac,  in  No.  60  powder,  ten  parta 10 

Powdered  opium,  ten  parta 10 

Sugar  of  milk,  in  No.  30  powder,  eighty  parts  ...  80 

To  make  one  hundred  parta       ......        100 

Rub  them  together  into  a  very  fine  powder. 

This  preparation  has  its  old  name  restored  to  it.  It  will  be  observed 
that  the  old  diluent  has  been  disused,  and  sugar  of  milk  introduced  in 
it-j  place,  a  change  that  is  scarcely  desirable,  as  the  lactin  is  not  nearly 
as  hard  as  potassic  sulphate,  and  oonsequently  not  so  likely  to  effect  as 
perfect  a  division  of  the  remedial  ingredients. 
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Palvia  JalapcB  CompogUua,  U.  S.  P.     {Compound  Powder  of  Jalap.) 

Jalap,  ill  No.  60  priwder,  thirty-five  parls 35 

Bitartrate  of  poUttsiuni,  in  fine  powder,  sixty-five  parta  .    65 

To  make  one  hundred  parts 100 

Rub  theiD  together  until  they  are  thoroughly  mixed. 

Pulms  MorphincE  Compositus,  U.  S.  P.     (Compoand  Powder  o/ 
Morphine.)    {Tally's  Powder.) 

Sulphate  of  morphine,  one  part 1 

CiiJiiphor,  twenty  parts  ■ 20 

Glycyrrhiza,  in  No.  60  powder,  twenty  parts  ....  20 
Precipitated  carbonate  of  calcium,  twenty  parts  ....  20 
Alcohol A  sufficient  quaoljly. 

Rub  the  camphor  with  a  little  alcohol,  and  afterward  with  the  glycj'r- 
rhiza  and  precipitated  carbonate  of  calcium  until  a  uniform  powder  is 
produced.  Then  rub  the  sulphate  of  morphine  with  this  powder,  grad- 
ually added,  until  the  whole  is  thoroughly  mixed. 

Pulvis  Wiei  Compoaitus,  U.  S.  P.     {Gompowad  Powder  of  Bhvharb.) 
Rhubarb,  in  No.  60  powder,  twenty-five  parte        .        .        .        .    25 

Magnesia,  eixty-five  parla         ........     65 

Ginger,  in  No.  60  powder,  ten  parts 10 

To  make  one  hundred  parts 100 

Rub  them  tc^ther  until  they  are  thoroughly  mixed. 

Unofficenai,  Powders. 

Powders  of  Iron  and  Quinine. 

Take  of  Subcarbonate  of  iron 3j. 

Sulphate  of  quinine gr.  vi. 

Aromatic  powder gr.  xij. 

Triturate  together  and  distribute  into  12  powders.  Dose,  1  powdo- 
3  times  a  day  before  meals. 

The  proportion  of  quinioe  should  be  increased  when  it  is  to  be  em- 
ployed in  convalescence  from  intermittents. 

Anti-Intermittent  Powders. 

Take  of  Powdered  cinchona 5j- 

Powdered  aerpentaria 3'j- 

Sulphate  of  quinine gr.  viij. 

Mix  and  divide  into  8  papers ;  one  every  hour,  commendng  8  boars 
before  the  expected  paroxysms.  The  sulphate  of  quinine  may  be  omitted, 
but  is  useful  when  the  bark  is  not  of  the  finest  qi^ity.  The  serpentaria 
may  be  replaced  by  more  powerful  stimulants,  as  cloves,  or  capsicum,  or 
oil  of  black  pepper.  To  obviate  costiveuess,  a  ealioe  cathartic  may  be 
added. 
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Mix  and  reduce  to  a  very  fine  powder,  and  distribute  this  into  6 
papers.     Dose,  one  every  2  or  3  hours. 

Alum  and  liino  are  incompatible  in  liquid  form,  and  hence,  when 
associated  together,  should  always  be  prescribed  in  powder.  The  dose 
is  too  large  for  the  pilular  form. 

AeiringetU  and  Sedaiive  Powders. 

EtLch  Powder. 

Take  of  Tannic  acid 3J  ^  grnins. 

Acetate  of  morphine  .        .        .        ■    gr.  j  A  grain. 

Sugar pr.  K  1       " 

Oil  of  caraway "Ij  trace. 

Triturate  t<^ther,  and  distribute  into  10  papers.  Dose,  one  every 
3  hours. 

Five  grains  of  opium  may  be  substituted  for  the  morphine  salt,  or  by 
the  substitution  of  sufficient  syrup  for  the  sugar,  the  whole  may  be  made 
into  the  pilular  form. 

OuUk  Powders. 

Each  PdWdet. 

Take  of  Prepared  chalk 3iJ  15  grains. 

Gora-arnbic  in  powder, 

Sugar,  each 3j  7i      " 

Cinnamon,  in  powder .        .        .        .    gr.  x  Ij      " 

Triturate  together  into  a  uniform  powder,  and  divide  into  8  doses. 

Chalk  mixture  spoils  by  keeping  in  hot  weather,  and  is,  moreover, 
much  more  bulky  than  an  equal  quantity  of  the  ingredients  in  the 
above  form,  which  is  especially  convenient  for  travellers.  Opinm,  kino, 
or  other  remedies  adapted  to  increase  or  modify  its  action,  may  be  added 
in  powder.  One  of  tlie  veiy  best  additions  for  a  common  form  of 
diarrhcea  is  that  of  powdered  blue  mass,  of  which  gr.  xvi  to  5s6  may 
be  added  to  the  above. 

Antacid  Powder  reiih  Opium  and  Blue  Mass. 

Each  Powder. 
Take  of  Precipitated  carbonate  of  calcium     .     3]  6  grains. 

Tincture  of  opium       .        .        .        .     f3j  6  minimB. 

Fulv.  pil.  hydrarg gr-  x  1  grain. 

Triturate  in  a  mortar,  and  expose  till  it  is  dry,  then  divide  into  10 
powdera.     Dose,  one  every  3  houra  until  the  symptoms  are  checked. 

PoKdergfor  the  Dianhcea  oj  Infavia. 

Each  Powder. 

Take  of  Acetate  of  lead gr.  ij  ^  grain. 

Opi'mi gr.  SB  ^    " 

Camphor fcr.  .|  f. 

Sugar gr.  iij  j      " 
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Triturate  and  divide  into  12  paptra.  Doec,  one  every  2  or  3  hours. 
For  adults,  the  whole  quantity  prescribed  may  be  taken  at  one  dtve. 

The  child  should  be  kept  quiet,  and  fk)  upon  arrowroot,  flour  boiled 
in  milk,  or  a  mixture  of  barley-water  and  cream. 

Pvima  Aloes  et  GanelloB. 


Mix  thoroughly.  This  is  the  well-known  hiera-picra,  and  althoi^h 
dismissed  from  the  Pharmaoopceia,  its  frequent  use  entitles  it  to  a  place 
here.  It  is  generally  mixed  in  some  kind  of  spirit,  more  frequently  gin, 
and  is  given  as  a  stomachic  laxative,  and,  popularly,  as  an  emmenagt^ue. 

Powder  for  Chronic  Indigestion  and  Gastric  Irritability. 

Take  of  Bismuthi  eubnitratis 3)' 

Pulveria  rhei, 

Pulvem  aromatici,  of  each 39b. 


Mix  and  divide  in  chart  vi.     Signa,  take  one  before  meals. 

Dr.  Otto's  Antispasmodic  Powders. 

Take  of  Black  mustard  seed, 
Powdered  sage, 
Powdered  ginger,  equal  parts  by  measure. 

Mix  thoroughly. 

Dose,  in  epUepey,  3  teaspoonfiils  for  3  momings  in  successioc ;  dis- 
continue 3,  and  ttien  give  as  before.     To  be  mixed  in  water  or  molasses. 

Arterial  Stimui.antb. 

Powders  or  Pills  of  Oirbonate  of  Ammonia,  etc. 

Take  of  Muriate  of  ammonia  (granulated), 

Dried  carbonate  of  sodium,  each Aij. 

Powdered  capsicum gj. 


Triturate  into  a  uniform  powder,  and  divide  into  10  papers,  which 
should  be  wrapped  in  tin  foil. 

When   moistened,  these   powdera  react  and  develop  carbonate  of 


To  make  into  pills,  add  a  portion  of  firm  and  rather  diy  conserve  of 
roses.     Divide  into  20  pills,  and  keep  in  a  vial. 

A  solution  of  mastic  in  ether  is  a  good  varnish  for  coating  these  and 
similar  pills ;  they  should  be  as  dry  as  possible  before  using  this  varnish. 

Pulms  MorphincE  Attentuatas. 


Take  of  Sulphate  of  niorphin 
Sugar  of  milk 
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The  sugar  of  milk  should  be  first  put  iuto  the  mortar  and  broken  into 
pieces  as  small  as  black  mustard  seed,  when  the  morphine  salt  should  be 
added,  and  the  trituration  continued  until  an  imfMtlpable  powder  has 
been  obtained, 

1  gnuD  is  designed  to  be  an  equivalent  to  1  grain  of  opium ;  it  fur- 
nisher a  convenient  form  for  administering  small  doses  of  morphine  iu 
prescriptions. 

"  I^ciTO-MOTOR  Stimulants," 
Powders  given  in  Uterine  HcEmorrhofjex. 

Take  of  Ergot,  freshly  powdered 3^. 

Alum,  in  powder ^. 

Mix  and  divide  into  6  equal  parts. 

Arterial  Sedatives. 

Take  of  Tartrate  of  antimony  and  potassium    .                        -    gr-j- 
Nitrat«  of  potassium, 
Sugar,  of  each 3sB, 

Rub  into  a  fine  powder,  and  divide  in  12  papera. 
Calomel  and  Jalap  Potrder. 


Take  of  Hydrargjri  chloridi  mitis 
Pulveris  jalapse 


Mix.    To  be  given  at  a  dose. 

In  the  same  way  rhubarb  is  very  commonly  associated  with  calomel. 

Neutrcdizing  Powder. 
Take  of  Bicarbonate  of  soditim. 
Powdered  rhubarb, 
Powdered  mint  (herb),  equal  parte. 

Rub  the  ingredients  to  a  fine  powder,  and  pa^  through  a  sieve  60 
meehcs  to  the  finear  inch. 

Ooae,  a  teaspoonful,  as  an  antacid  in  diarrhrea  and  dyspepsia. 

Triturations. 

The  present  edition  of  our  Pharmacopceia  directs  a  class  of  prepara- 
tions, called  triturations,  which  are  most  appropriately  considered  in  this 
connection ;  the  advantage  they  posHesj  of  enabling  the  dispenser  to  give 
minute  doses  of  very  active  remedies,  commends  them  to  the  pharmacist 
and  physician.  Tliey  should  be  prepsircd  witii  ^reat  care,  and  preserved 
in  tight  glass  vials,  protected  from  tlic  light. 

Triturations  are  to  be  prepared  by  the  Ibllowing  formula : — 

Take  of  the  Suhetance,  ten  parts 10 

Sugar  of  milk,  in  moderately  fnie  powder,  ninety  parts  .    90 

To  make  one  hundred  parts 100 
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Weigh  the  substauce  and  sugar  of  milk  separately ;  then  place  the 
substatKie,  previously  reduced,  if  necessary,  to  a  moderately  tine  powder, 
into  a  mortar ;  add  about  an  equal  bulk  of  Bugar  of  milk,  mix  well  bv 
means  of  a  spatula,  and  triturate  them  thoroughly  blether.  Add  freHD 
portions  of  the  sugar  of  milk,  from  time  to  time,  until  the  whole  is  added, 
and  continue  the  trituration  until  the  substance  is  intimately  mixed  with 
the  sugar  of  milk,  and  finely  comminuted. 

Trituratio  Materim,  U.  S.  P.     (  Trituration  of  Elaierin.) 

Elaterin,  ten  parts 10 

Sugar  of  milk,  ninety  parts 90 

To  make  one  hundred  parts 100 

Mix  them  thoroughly  by  trituration. 


CHAPTER   XL 

ABSTRACTS  AND  EXTRACTS— RESINS  AND  RESINOIDS. 


THE  sixth  revision  of  the  United  States  Pharmacopoeia  directs  a 
new  class  of  preparations,  known  as  abstracts,  and  which  will  be 
more  properly  treated  under  the  head  of  extracts  than  elsewhere,  as 
they  are  designed  to  take  the  place  of  powdered  extracts.  Especial  care 
should  be  ob^rved  by  pharmacists  not  to  confound  the  two  classes,  as 
the  abstracts  are  prepared  definitely  of  double  the  strength  of  the  drug 
employed,  and  extracts  vary  in  the  case  of  ditferent  drugs,  from  double 
to  nearly  ten  times  the  strength  of  the  crude  drug. 

As  the  directions  for  these  preparations  vary  nut  in  four  instances, 
it  seems  unnecessary  to  repeat  tliem  in  connection  with  every  preparation. 

The  full  directions  are  appended  to  abstractum  aconiti,  and  when  any 
variation  is  made  from  this  formula  it  is  noticed  in  connection  with  the 
drug  under  the  proper  heading ;  all  the  powders  but  two  are  directed  to 
be  of  the  finene:^  of  Xo.  60 ;  and  but  four  preparations  are  varied  in 
the  menstruum,  tartaric  acid  being  used  in  the  case  of  aconite,  hydro- 
chloric acid  in  the  case  of  conium,  alcohol,  8  parts,  and  water,  1  part,  in 
cases  of  ignatite  and  dux  vomica. 

The  preparation  of  this  class  will  require  careful  manipulation  to 
make  preparations  worthy  of  confidence.  Every  step  of  the  process  must 
be  performed  with  sedulous  attention  to  the  directions  enjoined,  from 
the  fineness  of  the  powders,  tlie  length  of  time  for  macerating,  the 
packing  of  the  powder,  and  the  rapidity  of  the  percolation ;  the  tem- 
[jcrature  at  which  the  evaporation  is  conducted,  and  tlie  precaution  of 
covering  with  nmslin  gauze  to  prevent  any  contamination  from  dust 
settling  in  the  extract,  while  evaporation  is  in  pn^ress,  are  equally  im- 
portant, and  must  be  carefully  attended  to. 
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The  following  syllabus  exhibits  the  menBtruiim,  finenesB  of  powder, 
aniouDt  of  menstrumn  required  to  moisten  the  drug  before  percolating, 
the  quantity  of  percolate  reserved,  and  the  dose : — 


^ 

^ 

^s^- 

It  . 

Drag. 

P 

Doae. 

Aba.  acoDftl 

to 

AlcohoUndlanarlc 

«dd.2paiut   . 

80 

m 

Qi.Hi 

a  H  -  dm.  O.Oia  to  0.032.) 

Aba.belluloiuuent' 

diclii.       ,       . 

«0 

Alcohol 

l-<gin.  0.016  to  O.DSa.) 

Abi.coiiU   . 

w 

hydroi-hlorieecld, 

AtH.  dlglUlKi     . 

eo 

.SS  :    : 

80 

170 

Qt'.'A 

o^^*&.'o^6b,''^.) 

Abs.  byoscyaml. 

O) 

Alcoho 

80 

170 

Cr.llo 

5  =  Um.O.OOSIoO,;M) 

AU,  Ign*lise       . 

60 

Alcoho,  B,  water,  1 

170 

a  Ho 

o2=(gm.0.0Sato0.130.) 

itanuJ^vomlia, 

40 
«0 

Alcoho        .        . 
AJcoho.e.  water.  1 

IDO 
100 

10^  ini.0.(i6ato0<&) 
□  !  =  igin.0.0S^lo0.1^.) 

Aba'.  podophylU. 

flO 

170 

10  =  (|S.O..B5ioO.<-/../ 

iSr^;iK.„- 

60 

AiTOhS    :    ; 

HI 

«r.  1  to 

Alcoho 

80 

170 

Gr.Slo 

ao^JpSlo^itailm) 

Working  Formulas  for  Abstracib. 

Abdractum  Aaonitl  Madicw,  U.  S.  P,     {Abstract  ofActmite  Root.) 

Aconile  root,  in  No.  60  powder,  two  hundred  parts  .        200 

Tartaric  acid,  two  parW .  2 

Sngar  of  milk,  recently  dried  and  in  fine  powder, 
Alcohol,  each,  a  aufflcient  quantity 

To  make  one  hundred  parta 100 

Moisten  the  aconite  with  80  parts  of  alcohol,  in  which  the  tartaric 
aoid  ha£  previously  been  dissolvea,  and  pack  firmly  in  a  cylindriral  per- 
colator ;  then  add  enough  alcohol  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and  having  closely  covered  the  percolator,  macerate 
for  48  hours.  Then  allow  the  [)ercolation  to  proceed,  gradually  adding 
alcohol,  until  the  aconite  is  exhausted.  Reserve  the  first  1 70  parts  of 
the  percolate,  evaporate  the  remainder  to  ^10  parts,  at  a  temperature  not 
exceeding  50°  C.  (122°  F.)  and  mix  with  the  reserved  portion.  Place 
the  mixture  in  an  evaporatingdish,  and,  having  added  50  parte  of  .'^ugar 
of  milk,  cover  it  with  a  piece  of  thin  muclin  gauzo,  and  set  aside  in  a 
warm  place,  where  the  temperature  will  not  rise  above  60°  C,{122°  F.), 
until  the  mixture  is  dry.  IjQstly,  having  added  enough  sugar  of  milk 
to  make  the  mixture  weigh  100  parts,  reduce  it  to  a  uniibrm  fine  powder, 
and  keep  it  in  a  well-stopped  iKittle. 

In  this  preparation,  as  well  as  in  the  tincture  of  aconite,  it  will  be 
noticed  that  tartaric  acid  is  directed  to  lie  used  ;  this  is  t(i  be  much 
regretted,  as  the  preparation  thus  made  fails  to  represent  the  drug  in  its 
natural  state,  and  tiie  supposition  that  acid  is  necesfiary  to  preserve  tlie 
alkaloid  while  the  tincture  is  being  concentrated  is  certainly  erroneous, 
as  the  constant  and  succesuful  use  of  the  aconite  preparations  for  years 
abundantly  proves.  When  preparing  the  alkaloids  themselves  the  case 
is  quite  different. 
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Abairactum  BelladomicE,  U.  S.  P.     {Abstract  of  BeUadonna.) 

Belladonna  root,  in  No.  60  powder,  two  hundred  parts   .         .         200 
Sugiir  of  niiik,  recently  dried  and  tji  tine  powder, 
Alcohol,  eath,  a  aufficicut  quantity 

To  make  one  hundred  parts T       100 

Proceed  as  for  abstract  of  aconite, 


Abdradum  Conii,  U.  S.  P.     {Ab^ad  of  Omium.) 

Conium  seed,  in  No.  40  powder,  two  hundred  parta 

Diluted  hydfuchlcmc  acid,  six  parts 

Sugar  of  milk,  recently  dried  and  in  fine  powder. 
Alcohol,  each,  a,  BufBcient  quantity 


Mix  the  add  with  SO  parts  of  alcohol,  and  proceed  as  in  the  manner 
directed  for  abstract  of  aconite. 


Abniiactum  Digitalis,  U.  S.  P.     [Abstract  of  Digitalis.) 

Digitalis,  recently  dried  and  in  No.  60  powder,  two  hundred  parts    200 
Sugar  of  milk,  reoently  dried  and  in  fine  powder, 
Alcohol,  each,  a  sutficient  quantity 

To  make  one  hundred  parta 100 

Proceed  as  for  abstract  of  aconite. 


Abstracium  Hyoscyami,  U.  S.  P.     {Abstraei  of  HyoacyafRas.) 

Hyoscyamus,  recently  dried  and  in  No.  60  ponder,  two  hundred 

piuts 200 

Sugar  of  milk,  recently  dried  and  in  fine  powder, 
Alcohol,  each,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Proceed  as  for  abstract  of  aconite. 

Abatractum  Ignatics,  U.  S.  P.     {Abstract  of  Igrtalia.) 

Ignatia,  in  No.  60  powder,  two  hundred  parta  .        .  200 

Sugur  of  milk,  recently  dried  and  iu  fine  powder. 

Water,  each,  a  sufiicient  quantity 

To  make  one  hinidred  parts 100 

Mix  alcohol  and  water  in  the  proportion  of  8  parts  of  alcohol  to  1 
part  of  water,  and,  having  moistened  the  ignatia  with  100  parts  of  the 
nienijtruum,  pack  in  a  cylindrical  percolator;  thea  add  enough  of  the 
nienstnium  to  saturate  the  powder,  and  leave  a  stratum  above  it,  and 
piix«ed  in  the  manner  directed  for  abstract  of  aconite. 
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Abdradum  Jatapce,  U,  S,  P.     {Abatmct  of  Jalap.) 

Jalap,  ill  No.  40  powder,  two  hundred  parts     ....        200 
Sugar  of  milk,  recently  dried  and  in  flue  powder, 
Alcohol,  each,  a  stittivient  quantity 

To  make  one  hundred  parte 100 

Moisten  the  jalap  with  100  parts  of  alcohol,  aiid  pack  in  a  cyliadrical 
percolator,  and  proceed  as  for  abstract  of  aconite. 

Abdi-actum  Nueis  Vomlct^,  U.  S.  P.     {Abstmct  of  Niuc  Vomica.) 

NuK  vomica,  iu  No.  60  powder,  two  hundred  parts  .        200 

Sugar  of  milk,  recently  dried  and  in  fine  powder. 

Alcohol, 

Water,  each,  a  sufficient  quantity 

To  make  one  hundred  parte       .......        100 


Mix  alcohol  and  water  in  the  proportion  of  8  parts  of  alcohol  to  1 
part  of  water,  and,  having  moistened  the  nux  vomica  with  100  parts 
of  the  menstruum,  proceed  as  for  abstract  of  aconite. 

Abstractum  Podopkylli,  U.  S.  P.     {Abstract  of  Podophyllum.) 

Podophyllum,  in  No.  60  powder,  two  hundred  parte        .  200 

Sugar  of  milk,  recently  dried  and  in  fine  powdTer, 
Alcohol,  each,  a  sufficient  quantity 


To  make  one  hundred  parte  .        .        .        .        .  .    100 

Proceed  aa  for  abstract  of  aconite. 

Abelractum  Senegce,  U.  S.  P.     {Abstrad,  of  Senega.) 

Senega,  in  No.  60  powder,  two  hundred  parte  .  200 

Sugar  of  milk,  dried  and  m  fine  powder. 
Alcohol,  each,  a  eufficient  quantity 

To  make  one  hundred  partei 100 

Proceed  as  for  abstract  of  aconite. 

Abstradum  Valerianir,  U.  S.  P.     {Absh-ad  of  Valerian,) 

Valerian,  in  No.  60  powder,  two  hundred  parte        .  .        200 

Sugar  of  milk,  recently  dried  and  in  fine  powder. 
Alcohol,  each,  a  sufficient  quantity 

To  make  one  hundred  parte 100 

Proceed  as  for  abstract  of  aconite. 


It  is  nnfortunate  that  the  preparations  of  this  class  are  so  seldom 
prepared  by  pharmacists,  while  there  are  none  that  need  more  careful 
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attention  to  the  exhaustion  of  the  drug,  the  conceutration  of  the  liquid, 
and  tinal  evaporation  to  secure  an  extract  of  uniform  consistence. 

This  is  the  more  to  be  regretted,  an  the  solid  extracts,  as  prepared  hy 
different  maniifacturers,  either  from  carelessness  in  selecting  tne  crude 
drug,  or  improper  manipulation,  vary  considerably,  and  are  often  less 
reliable  and  active  than  expected.  The  physical  properties  are  the  onlj- 
guides  we  have  to  the  Btrength  of  extracts.  The  odor  is  the  surest  indi- 
cation we  have  of  their  quality ;  it  should,  as  nearly  as  possible,  resemble 
that  of  the  undried  plant. 

Extracts  which  are  made  by  tlie  use  of  vacuum  apparatuB  and  clarified 
are  stronger  than  the  kind  made  by  ordinary  evaporation ;  the  doees 
stated  in  the  books  are  above  those  usually  prescribed.  Great  incon- 
venience results  from  a  physician's  ordering  too  large  doses  of  clarified 
extracts,  under  a  wrong  impression  as  to  the  strength  of  the  best  com- 
mercial article. 

The  United  States  is  largely  supplied  with  this  class  of  extracts  from 
England,  where  the  herbs  from  which  they  are  prepared  appear  to  come 
to  great  perfection. 

Very  many  of  tiie  solid  extracts  are  directed  to  have  5  per  cent,  of 
glycerin  added  to  tbem  just  before  their  finishing,  to  prevent  their 
Deix)ming  hard.  When  any  of  these  extracts  are  to  be  useij  in  the  state 
of  powder,  tlie  glycerin  should  evidently  be  omitted. 

This  important  class  of  preparations  1^  been  veiy  materially  changed 
in  the  last  revision  of  our  national  code.  The  inspissated  juices  have 
been  discarded  in  every  case  but  one,  that  of  farajcacum.  This  is  to  be 
regretted,  as  the  substitution  of  alcoholic  extracts  for  the  others  will 
produce  dissatisfaction  with  those  physiciaas  who  have  become  accus- 
tomed to  the  others,  and  unlooked  for  results  may  be  anticipated  from 
the  different  strengths  of  the  two  preparations.  The  immense  amount 
imported  and  used,  aud  the  fact  that  they  are  officinal  in  the  Briiiak 
Fhfirmacop-nn,  prechides  their  omission  from  this  treatise. 

The  British  Pkiirmacopicia  diiwits  to  heat  the  Juice  to  130°,  strain, 
to  preserve  the  green  coloring  matter,  then  heat  to  200°  to  coagulate  the 
albumen,  and  filter  again,  evaporate  to  thin  syrupy  consistence,  then  add 
the  green  coloring  matter  and  evaporate,  a&siduously  stirring,  at  a  tem- 
perature not  exceeding  140°. 

Mohr's  Process. — Prof.  F.  Mohr,  starting  from  the  fact  that  the 
activity  of  narcotic  herbs  belongs  to  principles  which  are  soluble  in  both 
alcohol  and  water,  proptised  a  method  for  preparing  such  extract.o,  the 
main  features  of  which  have  l)een  adopted  by  the  Pharmacoptpias  of 
the  diflferent  German  States.  It  is  the  following:  The  fresh  herb  i^; 
expressed,  mixed  with  about  ]  of  its  weight  of  water,  again  oxpresaal, 
tlie  liquid  raised  to  near  the  Itoiling  point,  and  strained  from  the  pre- 
ci)>itated  albumen,  which  lias  coagulated  and  thrown  down  the  chloro- 
phyll; it  is  then  evaporated  at  from  120°  to  130°  F.  to  }  the  weight 
of  the  original  material,  mixed  with  an  equal  bulk  of  alcohol  to  separate 
gum  and  mucilage,  strained,  and  mth  constant  stirring  evaporated  to 
the  ])roper  consistence.  This  process  furnishes  very  strong  and  reliable 
extracts;  they  are  not  so  variable  as  those  obtainol  by  the  inspissation 
of  the  juices,  which  vary  according  to  the  locality  and  the  season.     The 
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only  principles  here  extracted  are  active,  and  the  dose  is  ootrespondiugly 
small.  Nuue  of  our  manufacturera  have  as  yet  put  this  process  in 
practice,  though  some  of  the  best  German  pharmacists  in  the  United 
Btates  import  these  excellent  extracts.  It  is,  however,  worthy  of  remark 
that  inferior,  almost  worthless,  extracts  are  manufactured  in  Germany 
for  the  American  market. 

The  following  table  of  the  yield  of  extracts  and  inspissated  juices  is 
compiled  from  iiquir^a  CjbmjKmtow  to  the  British  Pharmaeopceia: 


Leaves. 

OUclnil  Name. 

Aulh-,. 

Leme.. 

[•h.  Br.  100  lbs, -50  lbs.  juice  — 7  lbs.  extract. 

IM  lbs.  -  Ifl  lb».'E«.  belladonn*. 

Ph.  Br.l  100  lbs.  - 6ti  lb8.]uice  =  4  lbs. extract. 

100  lbs.  -  21  lbs. 

Pb.Hr 

100  lbs.    -  50  lbB.juice  — 51  Ibfl.  extract. 

Exl.conii  alcoholic 

100  lbs.  (drv)  21  Iba.  extract. 

100lba.  =  15ilbs. 

ExL  hyoBcyuni. 

Ph.  Br 

100  lbs.  =-  50  IbB.juice  ^  5  llw.  extract. 

Ext.  quawis. 

j  48  01.  (wood)  —  1  01.  extract. 

Ext.  arsica. 

100  lbs.  (flowere)  =--  3:1  lbs,  juice. 

Ext.  diRilalis,  alco. 

L-.S.P 

100  Ibfl.  ^27  per  cenL 

LI.S.P 

1 00  lbs.  =  50  per  cent,  extract  bv  decoct. 

Exl.  nucis  von.i<». 

I001tB.—7JIlie.  extract. 

Ext.  Biramoniam 

(leaves).     _ 

(seed). 
Ext.  jalaps. 



lOOlbs.  =  13J  lbB.exirBct. 

ICO  lb8.  =  50  lbs.  extract. 

The  extract  of  arnica  flowers,  it  will  also  be  noticed,  is  no  longer 
oflicinal,  the  extract  of  the  root  being  substituted.  The  extract  of 
coniura  has  been  substituted  by  extract  of  coiiium  fruit ;  extract  of  dul- 
camara has  been  omitted,  as  also  hellebore,  which,  at  least  in  some  local- 
ities, is  frequently  prci^rilxsi  in  eniraenagogue  pills ;  the  extracts  of 
ignatia,  jalap,  senega,  and  valerian  have  been  stricken  out,  the  abstract 
of  jalap  being  substituted  in  the  pilulie  catliartiae  compositie ;  extract 
of  stramonium  seed  has  been  substituted  for  that  of  the  leaf. 

Extract  of  mezereum  ha**  becu  introduced,  and  enters  into  the  lini- 


mentum  sinapis  compositum. 

Extractum  glytyrrhizffi  purum  has  been  iutroduoed,  and  is  directed  to 
be  used  in  Brown's  mixture. 

Extract  of  ergot  has  been  made  officinal,  while  the  more  efficient  and 
frequently  used  article,  ei^tiue,  has  not  been  noticed. 
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Syllabus  op  Officinal  Extkactb. 

Class  1. — Moistruam,  Alcohol. 


K^. 

11 
If 

20 

30 

30 
40 

Ifil 

U«thod  or  Fliilfhinfi. 

Extractuw  aconiU 

Extractum  cftuiubis  iodicte . 
Eitractum  jugluidiB    . 
Eitractum  phymMtigmatis  . 

RiTO. 

40 
Ipatt 

acid 
lar- 

laric 

30 

40 

40 
40 

ParU 
90 

BO 
90 

MM«Tate  48  hours,  and  exbauM,  r«- 
Berve  ihe  firal  ',K)  pBriB,  8od  evap- 

t.ire  below   12-2°  F.  to  10  partit  1 
add    the    reserved    poition    and 

at  or  below  vn'  F.     Weigh  the  I 
extract  and  incorporate  5  per  cent. 

Macerate  48  houra,  and  exliaust  U 

wal«r-bath. 

Macerate  48  houra,  eihausl  and  pro-  ' 
ceed  aa  for  extractum  cannalna  in- 
dioe,  and  incorponle  5  per  ceoL  1 
of  glvcerin.                                       | 

Proceed  as  for  extractum  actmiti. 

for  extnclum  acMilti.                    i 

KEMARKS. 

The  use  of  alcohol  as  a  menstntum  possesses  some  advantages  in  the 
preparation  of  extracts  over  the  inspissation  of  the  juices  of  the  fresh 
plants,  as  obtained  by  expression.  The  albuminous  matter  not  being 
soluble  in  alcohol  is  not  present  in  the  solution,  and  after  evaporation 
the  active  principles  constitute  a  much  lai^r  proportion  of  the  resulting 
extract,  hence  the  doee  is  smaller  than  that  of  an  extract  made  with 
water.  They  are  easily  prepared.  They  are  best  adapted  for  incor- 
poration with  ointraente  ana  plasters,  from  their  containing  less  inert 
insoluble  matter,  also  for  reducing  to  a  dry  and  pulverulent  condition, 
where  this  is  necessary,  as  for  prescriptions  in  the  form  of  powders. 

Alcoholic  extract  of  aconite  rout  has  been  made  officinal  in  place  of 
the  extract  of  the  leaves,  and  is  certainly  a  stronger  preparation,  though 
we  cannot  approve  of  the  introduction  of  tartaric  acid,  which  would 
only  serve  as  an  acid  irritant  where  it  is  used  in  external  preparations. 

There  are  few  extracts  more  variable  in  therapeutic  action  than  ex- 
tract of  cannabis  indica.  The  best  that  enters  the  market  is  imported 
from  England,  The  tests  most  relied  upon  for  its  purity  are  its  solu- 
bility in  alcohol,  ether,  chloroform,  benzine,  and  oil  of  turpentine, 
peculiar  odor  when  moderately  heated,  inditferenee  to  alkalies,  and  the 
behavior  towards  HNO,  (sp.  gr.  1.38)  by  which  an  orange-red  retinoid 
substance  like  gamboge  is  produced. 

Extract  of  cimnnJna  is  one  of  the  most  useful  of  the  class  of  narcotic 
remedies,  but  for  its  great  uncertainty  of  operation.  Some  specimens 
produce  the  most  powerful  and  even  aUrming  symptons  in  doees  of  a 
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siugle  grain  or  even  leas,  while  others  require  5  or  even  10  grains  to 
produce  its  characteristic  results.  Its  peculiarities  as  a  remedy  consist 
m  its  producing  none  of  those  depressing  effects  generally  characteristic 
of  narcotics ;  it  does  not  affect  the  pulse  or  the  appetite,  nor  is  it  apt  to 
cause  sleep  except  by  allaying  nervous  symptoms.  It  is  equally  appli- 
cable to  acute  inflammatory  and  to  typhoid  affections. 

J^rcKtof  jugfandijt  has  been  formerly  matle  with  an  aqueous  men- 
struum. The  present  edition  of  the  U.  S,  P.  changes  it  to  an  alcoholic 
menstruum. 

Extractum  phyaodigmatht  is  one  of  the  motot  powerful  and  concentrated 
remedies  we  nave  if  properly  prepared ;  but  very  little  of  the  article 
used  is  made  a(xx>rding  to  the  officinal  formula;  the  manufacturers 
usually  steam  the  calab^,  getting  all  that  water  will  extract  in  addition 
to  the  alcoholic  extract,  by  which  means  the  yield  is  very  lai^ly  in- 
creased.    By  the  officinal  process  the  yield  is  from  5  to  10  per  cent. 

Class  2. 


ii\ui 

3^i 

1 1  1                Method  or  FlDlahlDs. 

Name. 

ill 

'4 

%H 

|l 

A-o. 

rau. 

PmU 

Estractnm  dnchoMe  . 

60 

35 

Maceiste  4S  hours,  exhwiat.  nstng 
4l)0p«rtaofnierBlniuiii,  and  forcing 
throiif-h  with  diluted  alcohol ;  dig- 
til  ofT  the  alcohol,  evapnrate  in  a 
*ater-bath  to  piliilar  conBitrtence, 
and  iocorporale  5  per  cent,  of  glyc- 

Extnctum  podopb^lU 

60 

80 

Macerale  48  hoiire,  and  percolate 
.500  parts,  distil  off  the  al™hol, 

piluliir  cunsiHlencp. 

Eztrscoun  rbei  .        .       . 

30 

40 

100 

Percolate  tn  eihauMion.  reBervins 
the  am  100  parU  which  >.hould 

water-hath  to  the  coniiis-tiince  of  n 

ayrup,  mix  this  with  the  reserved 

portion,  and  evapcirale  to  a  pilular 
conaistence. 
Evaporate  500  part*  of  the  fluid  ex- 

EztTutum etgote 

... 

tract  at  a  temperature  not  exceed- 

ing 122°  F.  to  100  parts. 

Exttactum  nucU  vomioe     . 

00 

lOO 

Macerate  48  houre,  exhaust  and  dis- 
til oK  tlie  al(«hnl,  tiaiisfer  U>  a 

lo  a  pilular  consistence.                    ! 

Extreaum  iridia .        . 

60 

40 

Percolate  the  powder,  first  with  a 
nienslruvim  of  22-5  parts  alcohol 
and  75  parts  water,  and  then  with 
diluted  alcohol  until  exhausted; 
evaporate  it  to  a  pilular  coDBiat- 
ence. 
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ABSTBACTS    ASD    EXTRACTS. 


Extrad  of  cinchona  is  eeldom  u^  id  prattioe  in  this  oounDy.  Thi? 
estract  of  dnchona  mast  not  be  oonfounded  witb  the  article  called 
Wetberili's  Extract,  treated  of  among  the  unofficiDal  extracts. 

Extract  of  podophyllum  is  less  osctl  than  it  tlE^^rvcs,  being  equal  tn 
extract  of  jalap  in  it8  cathartic  eftect  ia  half  the  dce&  Podophyllin  h 
a  more  ooncentrated  aad,  fur  many  uses,  a  more  ooovenient  preparation, 
but  it  ia  uot  so  perfect  a  represeatadve  of  the  root  as  this  extract.  In 
the  opinion  of  Dr.  Wood  this  extract  might  be  substituted  for  extract 
of  jalap  in  all  cases. 

Exlrnet  of  rhubarb  is  rarely  employed  by  practitioners  in  the  United 
Stat4»,  though  it  ofleis  facilities  for  using  this  valuable  tonic  cathartic  in 
larger  d<Mes  in  the  form  of  pill  than  the  powdered  root  itself. 

Extract  of  nux  vomica  is  a  powerful  remedy,  which  is  extenavelv 
used.  The  Pharmacopceia  has  altered  the  old  menstruum  of  alcohol  to 
a  mixture  of  alcohol  8  parte,  water  1  part,  by  which  the  active  princi- 
ples of  the  seed  are  fully  extracted,  leavi^  most  of  that  oily  ingredieut 
which  was  so  troublesome  to  combine.  The  yield  is  from  6  to  10  p^ 
cent. 

It  ia  usually  prescribed  along  with  other  bitter  tonics.  It  should  be 
reraemberwl  that  it  contains  strychnine  and  brucine,  two  v^etable  alka- 
loids, and  that  they  are  cumulative  in  their  eflhds,  and  liable  to  produre 
tetanic  symptoms,  on  the  least  appestranoe  of  which  the  use  of  the 
remedy  should  be  arrested.  The  commercial  extract  is  often  ^ven  io 
1-grain  doses,  but  it  is  frequently  much  below  standard  strength. 

Extract  of  ergot  is  a  new  officinal,  and  will  take  the  place  of  ergotioe 
in  emmeuagogue  pills  and  suppositories. 

Extract  of  irUliA  is  a  new  officinal,  for  which  we  predict  little  use. 

REMARKS   ON    CLASS    3. 

This  class  contains  the  valuable  extracte  of  the  leaves  of  bclladoona, 
digitalis,  and  hyoscyamus.  The  most  reliable  extracts  are  produced 
from  those  leaves  imported  from  England.  The  therapeutic  uses  of 
these  extracts  are  numerous. 

Extract  of  BeUiidonna  Alcoholicum  is  extensively  used  in  external 
applications  for  the  relief  of  local  pains.  Atropine  has  superseded  the 
use  of  the  extract  in  ophthalmic  practice.  Internally  it  is  recommended 
in  a  number  of  affections,  the  dose  being  from  J  to  J  grain. 

Erlract  of  D'tgUalis  represente  the  virtue  of  the  drug,  and  is  recom- 
mended to  8Ui>ersede  the  use  of  the  perishable  leaves  in  extemporaneous 
combinations. 

Extract  of  Leptandra  is  a  new  officinal,  and  will  be  administered  in 
pills.  A  good  substitute  for  the  extremely  bitter  fluid  extract  or  the 
ecle<4ic  leptaudrin. 

Extract  of  Hyoscyamus. — The  English  inspissated  extract  has  been 
extensively  used,  but  no  doubt  the  alcoholic  extract  will  supersede  it  in 
almost  all  instances,  and  it  is  hoped  will  form  a  more  certaiu  and  ret- 
able  preparation.     The  dose  is  from  ^  to  2  grains. 
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Class  3. — Mea^ruum 

Aicohol  2  parts,  Water  1  -part. 

Name. 

if 
II 
^'5 

1| 
P 

ii 

Dlrecttoiu  Ibr  Flpishlng. 

Extnctnm  leptandne     . 
Extract,  hyoecyomi  alcoholic. 

No. 
60 

60 

40 

60 

Partt 
40 

40 
40 

90 

90 

ExhiuBt  the  drag,  and  having  to- 
served  90  parts  evaponite  the  re- 
muinder,  at  a  temperature  below 
122=  F.,  to  30  parts,  mix  this  with 
the  reserved  portitm,  and  evapo- 
rate at  the  above  temperature  to  a 
pilular  cnnsistence:  weijih  the 
extra*.-;,  and  add  5  per  c«nt.  of 
pljcerin,  which  must  be  thor- 
oughly in  corporal  ed. 

Exhaust  the  drug  with  the  nien- 
stnium  first,  iind  adding  diluted 
alcohol.  Distil  offthe  alcohol  by 
means  of_a  water-bath,  traimfer  to 

toapilularcoiisistem-e;  weigh  the 
extract,  and   add  5  per  cent,  of 
glycerin,  which  should  be  thor- 
oughly incorporated. 
Macerate  48  hciure,  exhaust,  using 
the  menstruum  first,  and  adding 
dUuted  alcohol,  distil  off  the  al- 
cohol by  a  waier-balh,  transfer  to 

on  a  walerbatli  to  a  pilular  con- 
sistence, neigh   the  extract,  and 
ineurporale  6  per  cent .  of  glyi  erin. 
Exhaust  the  drug,  and  proceed  as 
for  extruct  of  digitalis. 

Class  4.- 

Menstruum, 

DUui^d  Alcohol. 

Simt. 

i 

i 

1 

Mreollons  ftir  Fit.lsl.ing. 

Extractum  amicse  radida 
Exlnctum  colocyttlhidis 

No. 

60 

ftlrtJ 

40 

Parti 
90 

Exhaust  the  drug,  reserving  the  fitat 
00  parts,  evaporate  the  remainder 
at  a  temperature  below  iT2°  ¥.. 
mix  the  residue  with  (he  reserved 
portion,  and  evaporate  at  the  same 

eni^e;  weigh  the  extract,  and  in- 
corporate .5  p.ct.  of  glycerin  with  it. 
Maceratf  in  2-^1)  parts  of  diluted  al- 
cohol for  4  days,  express  strongly, 
and  strain.     Break  up  the  mans, 

covering  it  with  the  strainer,  and 
percohile   to   .WO  parts.     Having 
recovered  300  parisof  the  alcohol, 
evaporate  the  residue  to  dryness 
by  means  of  q  water-bath. 
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Clabs 

4— {Om/mucd). 

li 

k 

-s 

Name. 

ii 

1 

II 

~^ 

I-arti 

~ 

Extract.  coIcK7Dlhidie  compos. 

..' 

Eitractura  colocTnth,  16  parts;  aloee, 

fine  powder,  14  parta;  soap  dried, 

in  cOBtse  powder,  U  parts;  alco- 
hol, 10  parts.  Melt  the  aX<m  in 
a  waler-bath,  add  the  alcohol,  mil 

them  thorough  Iv,  si  rain  through 

a  sieve.    To  tde  strained  miiture 

add  the  soap  colocjnth  and  resin 

mre  to  248^  F.,  till  a  ponion  be- 
eomea    brittle  on   cooling;    then 

close  Ihem  till  oool.    Reduce  it  to 

powder,  and  keep  it  in  close  TJab. 

40 

30 

so 

Exhaust  the  drag,  reserving  the  first 
90  parts,  add  a  parts  HCl  to  the 
remainder,  and  evaporale  at  122= 
F.  to  10  parLs;  mil  tliis  with  the 

rei^erred  portion,  and  proceed  as 

for  eitractum  smiae  radicis. 

30 

40 

aad  proceed  as  Tor  extractum  anu- 

oe  radicis. 

40 

30 

90 

ing  the  fiwl  90  parts,  and  proceed 
as  for  eiUractum  aroicte  radicis. 

The  most  important  extract  of  this  olaas  is  extractum  ooloc^iith, 
chiefly  on  account  of  its  extensive  use  in  the  preparatioa  of  the  com- 
pound  extract,  which  is  a  well  kuown  and  popular  remedy ;  ite  proper- 
ties adapt  it  to  being  dried  and  powdered.  It  may  be  advuDtaeeously 
prescribed  as  an  active  cathartic  in  many  combinations.  The  Pharma- 
eopceia  orders  that  the  fruit  be  dried  and  freed  from  ite  seeds,  only  the 
medullary  portion  to  be  used,  which  constitutes  from  25  to  34  per  cent, 
of  the  drug,  and  yields  about  60  per  cent,  of  extract.  The  chief  use 
for  extract  of  arnica  is  to  prepare  the  phister  (see  Empla^rum,  p.  937). 

E^raet  of  Oonium  is  now  made  from  the  fruit  instead  of  the  leaf, 
and  is  certainly  a  more  reliable  preparation.  As  many  physicians  have 
been  in  the  habit  of  prescribing  the  extract  of  the  \^  in  large  doees, 
the  pharmacist  is  cautioned  to  take  every  possible  precaution  against 
accident.  It  is  to  be  regretted  that  the  word  "fructu8"was  not  in- 
serted in  the  officinal  title,  which  would  have  made  the  change  more 
striking  and  distinct  in  the  mind  of  the  prescnber. 

Extract  of  Cbmum,  on  aocount  of  the  volatility  of  its  active  prin- 
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ciple,  is  one  of  the  most  difficult  of  the  extracfs  to  prepare  and  preserve. 
It  ie  employed  in  the  treatment  of  glandular  enlai^emeot,  scrofula, 
rheumatism,  etc,  as  an  alterative  and  anodyne,  enterin?  into  the  com- 
position of  numerous  empirical  preparations,  besides  being  prescribed 
in  regular  practice. 

It  should  have  a  strong  and  characteristic  odor,  and  is  readily  tested 
by  the  following  experiment :  Take  a  small  pellet  of  the  extract,  soften 
it  into  a  thin  paste  with  water,  and  add  a  drop  of  solution  of  pota^^ea 
or  of  carbonate  of  potassium ;  immediately  a  strong  characteristic  odor 
will  be  observed,  resembling  when  faint  the  odor  of  mice.  This  is 
from  the  liberation  in  a  gaseous  form  of  conine,  the  active  principle  of 
the  herb,  and,  on  holding  near  it  a  rod  moistened  with  muriatic  acid,  a 
copious  cloud  of  muriate  of  conine  will  be  produced.  If  the  extract  is 
very  inferior,  the  experiment  will  not  succeed,  or  will  be  only  partially 
successful :  a  cloud  of  muriate  of  ammonia  without  the  mouse-like  odor 
will  be  perceived. 

Uxtract  of  iVahoo  is  a  new  extract,  introduced  with  the  idea  of  offer- 
ing a  preparation  of  waboo  for  internal  use,  and  a  substitute  for  the 
euonymin  of  the  eclectics. 

iuclract  of  Stramonium  Seed  only  is  now  officinal,  which  is  twice  as 
strong  as  the  extract  from  the  leaf,  which  was  formerly  also  officinal. 
It  is  administered  internally  in  dose  of  }  grain,  and  in  the  shape  of 
ointment  is  extensively  used  in  hemorrhoids,  etc.,  either  alone  or  in 
combination  with  belladonna. 

Class  6. — Menstruum,  Water. 


ll 

li 

Nsme. 

4 

1 

Si 

No. 

Parti 

' 

Eitractum  aloes  aquos 

Macerate  in  boiling    diatilled   water, 
wilh  frequent  atirring,  for  12  lioure, 
pour  off  clear  liquid,  Btmin  the  reei- 
due,  Diii  the  liquids  and  evaporaie 
to  pilularconaislence  on  a  water-tath. 

Eitractum  gentianae   . 

20 

40 

the  liquid  to  J  ilB  weight,  strain  and 

evapoi'ate  to  pilular  conaiatence  ou  a 

Waler-bBth. 

Eztractum  glycyrrhine  punim  . 

20 

100 

Exhaust  by  percolating,  ha,TiDg  u»ed  15 
partH  water  of  ammonia,  evaporate 

Exltttctum  hamietoxyU 

30 

Boil  loo  paria  in  1000  of  water  in  a 
porcelain  cnpBule  to  *,  rtrain  while 

Estnwtum  kramerin  . 

40 

30 

Exhauxt    by   percolation,   Blrain,   and 
with  water-butli  at  lesij  than  l&S"  F. 

Macerate  6  honre,  add  400  parts  water 

Eitractum  maia 

12 

100 

heated  to  86=  F.,  and  dig«t  for  an 

below  131'  to  consiBlence  of  thick 

honey;  keep  in  clceed  veweU  and 

cool  place. 

„Goo<^lc 
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Class  5. — Men^ruum,  Wata' — (Continued). 


NuDe, 

1 

Art. 

Extmctum  opii  .       .       .       . 

... 

liquid  and  repeat  Ihe  procew  with 
the  residue  4  times,  mix  the  liqiiida, 
filler  and  evaporate  on  trater-bath  to 

extract,  with  which   6   per  cent,  of 

glycerin  is  to  be  thoroughly  mixed. 

ExhaiiBt  with   water,  and   iiroceed  aa 

Extractnm  qaajdn 

20 

40 

for  extr;ict  of  gcaCian. 

Eilractiim  taraiad     . 

Tar;ij[acum_  sliced  and  braised  to  a 
pulp,  atrain  off  the  juice  and  evap- 

low  Teasels,  by  meana  of  water-bath, 

Eitractum  Qoldiici  radicis . 

flO 

50 

struum  of  3.)  parte  acetic  acid,  and 
150  parts  of  water,  followed  by  water 
until  it  is  exhausted,  evaponite  in  a 

porcelain  capauie  at  a  temperature 

not  exceeding  17G°  F.  to  a  piluUr 

REMARKS. 


Exlrada  of  gentian  and  quassia  are  made  by  precieeiy  the  same  ppo- 
cesa,  involving  percolation  with  nold  water,  boiling  down  to  |,  Etraining, 
and  evaporating.  Extract  of  rhatany  differs  from  this  by  being  raised 
to  the  boiling  point  merely,  strained,  and  evaporated  on  a  water-bath,  a 
variation  made  necessary  by  the  proneness  of  the  astringent  principle  to 
become  insoluble  and  inert  by  long  exposmx;  to  a  boiling  temperature. 
Logwood,  on  the  contrary,  is  extracted  by  long  Ixiiiing,  and  on  evapora- 
tion becomes  dry  and  pulverulent,  a  properhr  which  it  shares  with  most 
of  the  astringent  extracts.  Opium  is  sliced  and  triturated  with  water 
to  obtain  its  soluble  principles,  requiring  repeated  macerations  and  fil- 
trations ;  it  forms  then  a  perfectly  smooth,  uniform,  and  soluble  extract 
by  careful  evaporation. 

The  great  advantage  of  extratd  of  quassia  over  extraet  of  gentian  m 
making  pills,  will  be  seen  by  com{)aring  the  doses.  Extrnd  ofrkaiany, 
when  well  prepared,  so  as  to  be  soluble  iu  water,  is  a  valuable  substitute 
for  kino  and  catechu,  which  it  resembles  in  physical  as  well  as  medical 
properties.  It  differs  in  medical  properties  from  extract  of  logwood, 
though  both  are  astringenta ;  the  last  named  is  more  mild  in  its  action, 
and  is  especially  adapted  to  relaxed  condition  of  the  boweLs,  Extract 
of  logwood  is  also  largely  used  in  dyeing,  and  in  the  manufacture  of 
writing  fluids.  It  ia  important,  in  selecting  rhatany  root,  to  obtain  that 
which  has  the  most  bark  attached  to  it.     Prof.  Procter,  in  a  comparative 
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assay  of  the  bark  and  wood,  found  the  former  to  yield  33  per  cent., 
while  the  latter  gave  only  6.8  per  cent.  A  very  great  yield  of  extract 
is  obtained  when  the  root  is  decocted,  but  nearly  J  of  it  is  insoluble. 
Long  exposure  to  the  air  should  be  avoided,  as  it  occasions  an  insoluble 
apotheme.  If  the  extract  is  purchased  it  is  well  to  test  its  solubility  in 
cold  water. 

Aqueous  extract  of  opium  is  a  most  useful  preparation,  much  used  in 
eye-washes  and  astringent  injections,  and  well  adapted  to  replace  opium 
itself  in  pill  masses  and  for  other  internal  uses;  the  proximate  principles 
of  opium,  soluble  in  water,  are  those  most  agreeable  in  their  action. 

Pure  extract  of  llcorive  is  a  new  remedy,  made  officinal  for  its  use  in 
Brown  mixture.  The  licorice  extracted  by  water  containing  5  per  cent, 
of  aqua  ammonia,  yields  an  extract  containing  all  the  glycyrrhizin,  and 
one  tnat  is  perfectly  soluble. 

Extract  of  aloes  is  another  new  officinal  in  our  Pharmacopcein,  and 
one  that  there  appears  to  be  little  use  for,  as  it  is  but  little  stronger  than 
the  purified  aloes.     The  dose  is  2  to  6  grains. 

Extract  of  taraxacum  is  a  most  useful,  though  mild,  remedy,  adapted 
to  a  lai^  class  of  chronic  eases.  Much  that  is  met  with  in  the  market 
is  quite  deficient  in  the  bitterness  characteristic  of  a  good  article.  It  is 
also  apt  to  ferment  or  become  mouldy  from  deficient  evaporation.  The 
evaporation  should  be  pushed  till  the  pilular  consistence  is  fully 
attained. 

Acetic  extract  of  cokhicum  is  an  invaluable  remedy  in  rheumatic  and 
gouty  affections,  and  in  a  variety  of  combinations  under  the  head  of 
extemporaneous  prescriptions  is  largely  prescribed. 

In  extract  of  malt  the  Piiarmacopaia  recognizes  and  furnishes  a 
formula  for  one  of  the  most  popular  remedies  of  the  day,  a  tonic  and 
nutritious  substitute  for  malt  liquors.  Originating  in  Germany,  it  was 
very  soon  used  in  every  part  of  the  world,  and  various  modifications 
and  combinations  were  offered  by  the  different  manufacturers.  As 
found  in  the  market  the  domestic  article  usually  has  a  brown  color,  a 
thick,  syrupy  consistence,  the  sweet  taste  of  malt,  and  is  generally  com- 
bined with  hops.  It  forms  an  elegant  basis  for  the  administration  of 
cod-liver  oil. 

AVoBKisG  Formulas  prom  the  U.  S.  Pharmacop(eia. 

Extractum  Aeoniti,  U.  S.  P.     {Extract  of  Aoonite.) 

Aconite,  in  So.  60  powder,  one  hundred  parla    ....    100 
Tiirtnricaciii,  one  part 1 


Aluoliol,  each A  eiifflnent  quantity. 

Moisten  the  powder  with  40  parts  of  alcohol  in  which  the  tartaric 
acid  has  previously  been  dissolved,  and  pack  it  firmly  in  a  cylindrical 
glass  percolator;  then  add  enough  alcohol  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  Ix^ins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  24  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  300  parts  of  tincture  are  obtained,  or 
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the  aconite  is  exhausted.  Eeserve  the  first  90  pairts  of  the  percolate, 
evaijorate  the  remainder  to  10  parts,  at  a  temperature  not  ex<;pediug 
50*^  0.  (122°  F,},  mix  the  2  portions,  and  evaporate  at  or  below  tlje 
before-mentioned  temperature,  until  au  extract  oi*  a  pilular  consifitence 
remains.  Lastly,  wctgli  the  extract  and  thoroughly  incorporate  witli  it, 
while  still  warm,  5  per  cent,  of  glycerin. 

Rdradum  Aloes  Aquosum,  U.  S.  P.     (Aqueota  Exlrad  of  Aloes.) 

Aloes,  one  humired  pnrls 100 

Boiling  dialilled  witter,  one  Ihoueand  pnrta        ....    KKH) 

Mix  the  aloes  with  the  ^vater  in  a  suitable  vessel,  stirring  constantly, 
until  the  particles  of  aloes  are  thoroughly  disintegrated,  and  let  tlie 
mixture  stand  for  12  hours;  then  pour  oS'  the  clear  liquor,  strain  tlie 
residue,  mix  the  liquids,  and  evaporate  to  dryness  by  means  of  a  water- 
or  steara-trath. 

Extradum  Amicce  Radids,  U.  8.  P.     {Eztraat  of  Arnica  Root,) 

Aniicft  root,  in  No.  GO  powder,  one  hundred  parta      ...     100 

Glycerin, 

Diluted  alcohol,  ench A  sufficient  qn an tity. 

Moisten  the  powder  with  40  parts  of  diluted  alcohol,  and  pack  It 
firmly  in  a  cylindrical  percolator;  thcu  add  enough  diluted  alcohol  (o 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  jwrcofator,  macerate  for  24  hours.  Then  allow  tlie 
percolation  to  procec'd,  gradually  adding  diluted  alcohol,  until  300  parts 
of  tincture  are  obtained,  or  the  arnica  root  is  exhausted.  By  means  of 
a  water-bath,  distil  off  the  alcohol  from  the  tincture,  and,  having  placed 
tlie  residue  in  a  porcelain  capsule,  evaporate  it,  on  a  water-balh,  to  a 
pilular  consistence.  Lastly,  weigh  the  extract  and  thoroughly  incoqw- 
rate  with  it,  while  still  warm,  5  per  cent,  of  glycerin. 

Extradum  Belladonnce  AlcohoHcum,  U.  S.  P.     (^Alcoholic  Exlrad  oj 
Belladonna.) 

Bellftdnnnaleaves,  in  No.  60  powder,  one  hundred  parte    .        .    100 

Alcohol,  two  hniidred  p:irta 200 

Water,  one  hundred  parte 100 

Olvcerin, 

Diluted  alcohol,  each A  sufficient  quantity. 

Mix  the  alcohol  and  Avater,  and,  having  tnoistcne*!  the  powder  with 
40  parts  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator;  then 
add  enough  of  the  menstrnimi  to  saturate  the  powder  and  leave  a  stratuDi 
above  it.  When  the  liquid  l)Cfjins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  clos<;Iy  covered  the  percolator,  ma(«rate  for  48 
hours.  Then  allow  the  jiereolation  to  proceod,  gradually  adding,  fin?*, 
the  remainder  of  the  nienstnium,  and  then  diluted  oloohol,  until  3<)0 
parts  of  tincture  are  obtained,  or  the  betla<!onna  iTnves  are  exhausted. 
Reserve  the  first  90  parts  of  the  [wrcolau;,  evaporate  the  remainder  at  a 
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temperature  not  exceeding  50°  C.  (122'^  F.),  to  10  parts,  mix  the  residue 
with  the  reserved  portion,  and  evaporate  at  or  below  the  above-mentioned 
temiwratnrc  to  a  pilular  consistence.  lastly,  weigh  the  extrat^t,  and 
thoroughly  incorporate  with  it,  while  still  warm,  5  per  cent  of  glycerin. 

Extradam  CannabU  Ind'icte,  U.  S,  P.     {Eiiract  of  Indian  Cannabis.) 

Indian  cannabis,  in  No.  20  powder,  one  hundred  parls      .        .     100 
Alcobol A  sufficient  quantity. 

Moisten  the  powder  with  30  parts  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol  until  300  parts  of  tincture  are  obtained,  or  the 
cannabis  is  exhausted.  By  means  of  a  water-bath,  distil  off  tlie  alcohol 
from  the  tincture,  and,  having  placed  the  residue  in  a  porcelain  capsule, 
evaporate  it,  on  a  water-bath,  to  a  pilular  consistence. 

Exti-aetma  Cinchonce,  U.  S.  P.     {Extract  of  Cijickona.) 

Yellow  cinchona,  in  No.  60  powder,  one  hundred  partH  .        .        100 

Alcohol,  three  hundred  parW 800 

Water,  one  hundred  parts  ■ 100 

Glycerin, 

Sihited  alcohol,  each A  sufficient  quantity. 

Mix  the  alcohol  and  water,  and,  having  moistened  the  powder  with 
35  parts  of  tlie  mixture,  pack  it  fimily  in  a  cylindrical  percolator ;  then 
add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  48 
houra.  Then  allow  the  percolation  to  proceed,  gradually  adding,  first, 
the  remainder  of  the  menstruum,  and  then  diluted  alcohol,  until  400 
parts  of  tincture  are  obtained,  or  the  cinchona  is  exhausted.  By  means 
of  a  water-bath,  distil  off  the  alcohol  from  the  tincture,  and,  having 
placed  the  residue  in  a  porcelain  capsule,  evaporate  it,  on  a  water-bath, 
to  a  pilular  consistence.  Lastly,  weigh  the  extract,  and  tlioroughly  meor- 
porate  with  it,  while  still  warm,  6  per  cent,  of  glycerin. 

Extractum  Cokhici  Radicis,  IT.  S.  P.    {Extract  of  Colchicum  Soot.) 

Colchicum  root,  in  No.  60  powder,  one  hundred  parts    ,        .        100 

Acetic  acid,  thirty-five  parte 35 

Water A  sufficient  quantity. 

Mix  the  acetic  acid  with  150  parts  of  water,  and,  having  moistened 
the  powder  with  50  parts  of  the  mixture,  pack  it  moderately  in  a  cylin- 
drical glass  percolator ;  then  add  enough  menstnium  to  saturate  the 
powder  and  leave  a  atratum  above  it.  When  the  liquid  b^ins  to  drop 
irora  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  48  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding,  first,  tlie  remainder  of  the  menstruum,  and 
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then  water,  until  the  cok-hicum  root  is  exhausted.  Evaporate  the  per- 
colate in  a  porcelain  vesi^l,  by  means  of  a  water-batli,  at  a  temperature 
not  exceeding  80°  C.  (176°  F.),  to  a  pilular  consistence.. 

l^iradum  Colocifiithidis,  U.  S.  P.     {Exirad  of  Golocynfh.) 

Colncynth.  <lried,  and  freed  from  the  seeds,  one  hundred  paria  ..    100 
Diluted  alcohol A  sufficient  quantity. 

Reduce  the  colocynth  to  a  coarse  powder  by  grinding  or  bruising,  and 
mac«rate  it  in  250  parte  of  diluted  alcohol  for  4  days,  with  (fccasional 
stirring;  then  express  strongly,  and  strain  through  flannel.  Pack  the 
residue,  previously  broken  up  with  the  hands,  firmly  in  a  cylindrical 
percolator,  cover  it  with  the  strainer,  and  gradually  pour  diluted  alcohol 
ujion  it  until  the  tincture  and  expr^sed  liquid,  mixed  tf^ther,  weigh 
500  parts.  Having  recovered  from  the  mixture  300  parts  of  alcohol  by 
distillation,  evaporate  the  residue  to  dryness,  by  means  of  a  water-badl, 
Lastly,  reduce  the  dry  mass  to  powder. 

Extract  of  colocynth  should  be  kept  in  well-stopped  bottle. 

Extractum  Oolocynthidis  Qtmposilum,  U.  8.  P.     {Cbmpound  Extract  of 
ColocynHt.) 

Extrnct  of  colocynth,  sixteen  parts  ......  16 

Aloes,  fifty  parts 60 

CiirdRiiii>m,  in  No.  60  powder,  hix  parts 6 

Besin  ofac-aininony,  in  fine  powder,  fourteen  park)                 .  14 

Soup,  dried  and  in  coarse  powder,  fourteen  parts    ...  14 

Alcohol,  ten  parts 10 

Heat  the  aloes,  on  a  water-bath,  until  it  is  completely  melted ;  tfara 
add  the  alcohol,  and,  having  stirred  the  mixture  thoroughly,  strain  it 
through  a  fine  sieve,  which  has  just  been  dipped  into  boiling  water.  To 
the  strained  mixture,  contained  in  a  suitable  vessel,  add  the  soap,  extract 
of  colocynth  and  re^inof  scammony,  and  heat  the  mixture  at  a  tempera- 
ture not  exceeding  120°  C,  (248°  F.),  until  it  is  perfectly  homt^neoii^ 
and  a  thread  taken  from  the  ma=s  beooraes  brittle  when  cool.  Tlieo 
withdraw  the  boat,  thoroughly  incorporate  the  cardamom  with  the  mii- 
ture,  and  cover  the  vessel  until  the  contents  are  cold.  Finally,  reduce 
the  product  to  a  fine  powder. 

Compound  extract  of  colocynth  should  be  kept  in  well-stopped  bottles. 

Extractum  Omii  Akoliolicum,  U.  S.  P.    {Alcoholic  Extract  of  Cunium-) 

Conium,  in  No.  40  powder,  one  hundred  parte    ....     100 
Diluted  hydrochloric  acid,  three  parts 3 

Diluted  alcohol,  each A  sufficient  quanlitT. 

Moisten  the  powder  with  30  parts  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator;  then  add  enough  diluted  alcohol  w 
saturate  the  powder  and  leave  astratum  above  it.  When  the  liquid  b^ns 
to  drop  from  the  percolator,  close,  the  lower  orifice,  and,  having  cloeely 
covered  the  percolator,  macerate  for  48  hours.     Then  allow  the  percola- 
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tioD  t<f  proceed,  gradimlly  adding  diluted  alcohol,  until  300  parts  of 
tincture  are  obtained,  or  until  the  conium  is  exhausted.  Reserve  the 
first  90  parts  of  the  percolate,  add  the  diluted  hydrochloric  acid  to  tlie 
remainder,  and  evaporate  it,  at  a  teraperature  not  exceeding  50°  C.  (122° 
F.),  to  10  parts ;  mix  this  with  the  reserved  portion,  in  a  porcelain  cap- 
sule, and  evaporate,  at  or  l[>elow  the  before-mentioned  temperature,  to  a 
pilular  consistence.  Lastly,  weigli  the  extract,  and  thoroughly  incor- 
porate witli  it,  while  still  warm,  5  per  cent,  of  glycerin. 

Bxtractum  Digitalis,  U.  S.  P.     {Extract  of  Dif/italis.) 

Digitalis,  recently  dried  and  in  No.  60  powder,  one  hundred  parts    100 

Alcohol,  two  hundrctd  parts 200 

Water,  one  hundred  parta 100 

Glycerin, 

Diluted  alcohol,  each A  sufficient  quantity. 

Mix  the  alcohol  and  water,  and,  having  moistened  the  powder  with 
40  parts  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolattir;  then 
add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  48 
hours.  Then  allow  tlie  percolation  to  proceed,  gradually  adding,  first, 
tlie  remainder  of  the  menstruum,  and  then  diluted  alcohol,  until  300 
parts  of  tincture  are  obtained,  or  the  digitalis  is  exhausted.  By  means 
of  a  water-bath,  distil  off  the  alcohol  from  the  tincture,  and,  having 
placed  the  residue  in  a  porcelain  capsule,  evaporate  it,  on  a  water-bath, 
to  a  pilular  consistence.  Lastly,  weigh  the  extract,  and  thoroughly 
incorporate  with  it,  while  still  warm,  5  per  cent,  of  glycerin. 

Extractum  Ergotie,  U.  S.  P.     {Extract  nf  Ergot.) 

Fluidextract  of  ei^ot,  five  hundred  parta 500 

To  make  one  hundred  parts 100 

Evaporate  the  fluid  extract  of  ergot  in  a  porcelain  capsule,  hy  means 
of  a  water-bath,  at  a  temperature  not  exceeding  60°  C.  (122'^  F.),  con- 
stantly stirring,  until  it  b  reduced  to  100  parts. 

Extractum  Euonymi,  U.  S.  P.     {Extract  of  Euonymt^.) 

EnonymuB,  in  No.  30  powder,  one  hundred  pn  [-la        .  .    100 

Glycerin, 

Diluted  alcohol,  each A  sufficient  quantity. 

Moisten  the  jiowder  with  40  parts  of  diluted  alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  diluted  alrohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  until  300  parts 
of  tincture  are  obiained,  or  the  euonymiw  is  exhausted.  By  means  of  a 
irater-bath,  distil  off  the  alcohol  from  the  tincture,  and,  liaving  placed 
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the  residue  in  a  porcelain  capsule,  evaporate  it,  ou  p.  water-bath,  to  a 
pilular  consistence.  Lastly,  weigh  the  extract,  and  thoroughly  incor- 
porate with  it,  while  still  warm,  5  per  cent,  of  glycerin. 

Exlraclum  Qentianse,  U.  S.  P.     {Extract  of  Gentian.) 

Gentian,  in  No.  20  powder,  one  hundred  parts 


jufBcient  quantity. 


Moisten  the  powder  with  40  part 
hours ;  then  pack  it  in  a  conical  percolator,  and  gradually  pour  water 
upon  it  until  the  infusion  passes  but  slightly  imbued  with  the  properties 
of  the  gentian.  Beduce  the  liquid  to  |  of  its  weight  by  boiling,  and 
strain ;  then,  by  means  of  a  water-bath,  eva^iorate  to  a  pilular  consistence. 

Extraetum  Gli/q/rrkiztB  Purum,  U.  S.  P.      {Pure  Extract  of  Glycyr- 
rhiza.) 

Glyeyrrhiiift,  in  No,  20  powder,  one  hnndre<l  parts  .        .    100 

Water  of  ninntonift,  fifteen  parts 15 

Diatilled  water A  sufficient  qiinntity. 

Mix  the  water  of  ammonia  with  300  parts  of  distilled  water,  and, 
having  moistened  the  powder  with  100  parts  of  the  menstruum,  let  it 
macerate  for  24  hours.  Then  pack  it  moderately  in  a  cylindrical  gla* 
percolator,  and  gradually  pour  upon  it,  first,  the  remainder  of  the  men- 
struum, and  then  distillal  wat«r,  until  the  glycyrrhiza  is  exhausted. 
Lastly,  by  means  of  a  water-bath,  evaporate  the  infusion  to  a  pilular 
con-sistence. 

Extraetum  HcEmatoxyli,  U.  S.  P.     {Extract  of  H<Ematnxylon.) 


Hscmatoxylon,  rasped,  one  hundred  parts  . 
Water,  one  thousand  parta  .... 


Macerate  the  hsematoxylon  with  the  water  for  48  hours.  Then  boil 
(avoiding  the  use  of  metallic  vessels)  until  i  of  the  water  has  evapo- 
rated ;  strain  the  decoction,  while  hot,  and  evaporate  to  dryness. 

Exlractiim  Hyoscyami  Alcoholicnm.,  U.  S.  P.     {Alcohdic  Extract  of 
Hyoscyamus.) 

Hyoscyanma,  recently  dried  and  in  No.  60  powder,  one  hundred 

parts 100 

Alcoliol,  two  hundred  purls 200 

Water,  one  hnndi-ed  p.iris 100 

])illited  alcohol \  sutlitiunl  quantity. 

Mix  the  alcohol  and  water,  and,  having  moistened  the  powder  with 
40  parta  of  the  mixture,  [jack  it  firmly  in  a  cylindrical  percolator;  then 
(uid  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  fi-om  the  percolator, 
close  the  lower  orifice,  and,  having  closely  «)vered  the  percolator,  mac- 
erate for  48  hours.  Then  allow  the  i)er(X)latioii  to  proceed,  gradually 
adding,  first,  the  i-emainder  of  the  menstruum,  and  then  diluted  aloo- 
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hol,  until  300  parts  of  tincture  are  obtained,  or  the  hyoscyamus  is 
exhausted.  Reserve  the  first  90  parts  of  the  percolate,  evaporate  the 
remainder,  at  a  temperature  not  exceeding  50°  C.  (122°  ¥.),  to  10 
parts;  mix  this  with  the  reserved  portion,  and  evaporate,  at  or  below 
the  before- mentioned  temperature,  to  a  pilular  consistence. 

Extractum  Iridh,  U.  9.  P.     {Extract  of  Iris.) 

Iris,  in  No.  60  powder,  one  hundred  parts 100 

Alcohol,  two  hundred  and  twenty-five  parts       ....     2-25 

Wuler,  aevenly-five  parts 75 

Diluted  alcohol A3utli(:ieiit  qimnlity. 

Mix  the  alcohol  and  water,  and,  having  moistened  the  powder  with 
40  parts  of  the  mixture,  pack  it  firmly  in  a  cylindrical  pero<»Iator;  then 
add  enough  of  the  menstruum  to  saturate  the  (xiwder  and  leave  a  etra- 
turn  above  it.  When  the  liquid  begins  to  drop  from  the  percolator, 
clone  the  lower  orifice,  and,  having  closely  covered  the  percolator,  mac- 
erate for  48  hours.  Then  allow  the  percolation  to  proceed,  gradually 
adding,  first,  the  remainder  of  the  menstruum,  and  then  diluted  alco- 
hol, until  300  parts  of  tincture  are  obtained,  or  the  iris  is  exhausted. 
By  means  of  a  water-bath,  distil  off  the  alcohol  from  the  tincture,  and, 
having  placed  the  residue  in  a  porcelain  caitsulc,  eva]K)rate  it,  on  a 
water-bath,  to  a  pilular  consistence. 

Extrndiim  JaglaridU,  U,  S.  P.     (Extract  of  Juglans.) 

Juglnns,  in  No.  30  powder,  one  hundred  parts  .  100 

Glycerin, 

Alcohol,  each A  sufficient  quantity. 

Moisten  the  powder  with  40  parts  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator;  then  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  clostily  covered  the  [ler- 
colator,  macerate  for  48  hours.  Then  allow  the  percolation  to  promjd, 
gradually  adding  alcohol,  until  300  parts  of  tincture  are  obtame<l,  or 
ftie  juglaus  is  exhausted.  By  means  of  a  watei^bath,  distil  off  the  alcohol 
from  the  tincture,  and,  having  placed  the  residue  in  a  porcelain  capHule, 
evaporate  it,  on  a  water-bath,  to  a  pilular  consistence.  Lastly,  weigh 
the  extract  and  thoroughly  incorporate  with  it,  while  still  warm,  5  per 
cent,  of  glycerin. 

EaAradum  Krameria:,  U.  S.  P.     {Extract  of  Krameria.) 


n  No.  40  powder,  one  hundred  parts     .        .        .        100 
Water A  sufficient  quantity. 

Moisten  the  powder  with  30  parts  of  water,  pack  it  in  a  conical  glass 

Eeroolator,  and  gradually  pour  water  upon  it,  until  the  infusion  passes 
ut  slightly  imbued  with  the  astringency  of  the  krameria.  Heat  the 
hquid  to  the  boiling  point,  strain,  and,  by  means  of  a  water-bath,  at  a 
temperature  not  exceeding  70°  C.  (158°  F.),  evaporate  to  dryness. 
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fJxtractum  Leptandrce,  U.  S.  P.     {Extraci  of  Leptandra.) 

Leptandru,  in  No.  40  powder,  one  hundred  parts  .  100 

Aloohol,  two  hundred  parte 200 

Water,  one  hundred  parte 100 

Glycerin, 

Diluted  alcohol,  each A  sufficient  quantity. 

Mix  the  alcohol  and  water,  and,  having  moistened  the  powder  with 
40  parts  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator  ;  tlien 
add  enough  of  themenstruum  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  clot«  the 
lower  orifice,  and,  having  ctoscly  covered  the  percolator,  macerate  for 
24  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding, 
first,  the  remainder  of  Oie  menstruum,  and  then  diluted  alcohol,  until 
300  parts  of  tincture  arc  obtained  or  the  leptandra  is  exhausted.  By 
means  of  a  water-hath,  distil  off  the  alcohol  from  the  tincture,  and, 
having  placed  the  residue  in  a  porcelain  <a[)sule,  evaporate  it,  on  a  water- 
bath,  to  a  pihilar  consistence.  Lasiiy,  weigh  the  extract,  and  thoroughly 
incorporate  with  it,  while  still  warm,  6  per  cent,  of  glycerin. 

Extradain  Malti,  U.  S.  P.     {Extraat  of  Mah.) 

Malt,  in  coarse  powder,  not  finer  than  No.  12,  one  hundred  parts .  100 
Witter   ...,*....        A  sufficient  quantity. 

Upon  the  powder,  contained  in  a  suitible  vessel,  pour  100  parte  of 
water,  and  macerate  for  6  hours.  Tlien  add  400  parts  of  water,  heated 
to  about  30"  0.  (86"  1'.),  and  digest  for  an  hour  at  a  temperature  not 
exceeding  55"  C.  (131  °  ¥.).  Strain  the  mixture  with  strong  expre:^ioD. 
Finally,  by  means  of  a  water-bath,  or  vacuum-apparatus,  at  a  tempera- 
ture not  exceeding  55°  0.(131°  F.),  evaporate  the  strained  liquid  rapidly 
to  tlie  consistence  of  thick  iioney. 

Keep  the  product  in  well-closed  vessels,  in  a  cool  place. 

Extraclum  Mcierd,  U.  S.  P.     {Extract  of  Mczercum) 

Mezereum,  in  No.  80  powder,  one  hundred  parte    .        ,        .        100 
Alcohol A  sufficient  quantity. 

Moisten  the  powder  with  40  parts  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator;  theu  add  enough  alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  M'hen  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifi(«,  and,  having  closely  covered  the  ix.'r- 
colator,  macerate  for  24  hour*.  Then  allow  the  jiercolatiou  to  proceed, 
gradually  adding  alcohol,  until  300  parts  of  tincture  are  obtained,  or 
■  tlie  mezereum  is  exhau«te<l.  Reserve  the  first  90  parts  of  the  percolate ; 
evaporate  the  remainder,  at  a  temperature  not  cxccetling  50°  0.(122'  F.), 
to  10  parts;  mix  this  with  tiie  rescr\c<l  portion,  and  evaporate  in  a 
porcelain  cajisule,  ou  a  water-bath,  to  a  pilular  consistence, 

Exiractum  NucU  Voinicce,  U.  S.  P.     {Extract  of  Kitx  Vomica.) 

Nut  vomica,  in  No.  60  powder,  one  hundred  parte         .        .        100 

Alcohol, 

Wut«r,  each, A  sufficient  quanti^. 
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\fix  8  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  100  parts  of  the  mixture,  let  it  macerate  in  a  eloped 
vessel,  in  a  warm  place,  for  48  hours.  Then  pat-k  it  in  a  cjUndrieal 
percolator,  and  gradually  pour  menstruum  upon  it,  until  the  tincture 
passes  but  slightly  imbued  with  bIttcrne&B.  By  means  of  a  water-ltath, 
distil  off  the  alcohol  from  the  tineture,  and,  having  placed  the  residue 
in  a  porcelain  capsule,  evaporate  it,  on  a  water-bath,  to  a  pilular  cm- 
Bisteuce. 

Extractum  Opii,  U.  S.  P.     {Extract  of  Opium) 

Opium,  one  hundred  parts 100 

Water,  seven  hundred  and  fifty  parts 750 

Glycerin A  sufficient  quantity. 

Cut  the  opium  into  small  pieces,  let  it  macerate  for  24  hours  in  150 
parts  of  the  water,  and  reduce  it  to  a  soft  mass  by  trituration.  Exprci« 
the  liquid  from  it,  and  treat  the  residue  ^ratn  in  tlie  name  manner  v.-'\X\\ 
150  ports  of  the  water.  Repeat  the  maceration  and  expression  3  times 
more,  using  a  fresh  portion  of  the  water  each  time.  Having  mix»l  the 
liquids,  filter  the  mixture,  and  evaporate,  by  meauH  of  a  water-bath,  to 
a  piluliir  consistence.  Lastly,  weigh  the  extract  and  thoroughly  incor- 
porate with  it,  while  still  warm,  5  per  cent,  of  glycerin. 

Extraclum  PhysosiigmatU,  U.  S.  P.     [Extract  of  Physostigma.) 
Physoetigraa,  in  No.  40  powder,  one  hundred  parta    .  1(X) 

Alcohol A  sufficient  quantity. 

Moisten  the  powder  with  40  parts  of  aloohol,  and  pack  it  firmly  in  a 
cylindrical  pert-olator;  then  ada  enough  alcohol  to  saturate  the  [jowder 
and  leave  a  stratum  aboye  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  tlie  lower  orifice,  and,  havmg  closely  covered  the  per- 
colator, macerate  for  24  hours.  Then  allow  the  pen-olation  to  i»roce(!d, 
gnuluallv  adding  alcohol,  until  300  parts  of  tincture  are  obtained,  or  the 
physostigma  is  exhausted.  Rcser\'e  the  first  90  parts  of  the  percolate ; 
evaporate  the  remainder,  at  a  temperature  not  exceeding  50°  0.(1 22°  F.), 
to  10  parts,  mix  this  with  the  reserved  portion,  and  e\'nporate  in  a  por- 
celain capsule,  on  a  water-bath,  to  a  pilular  consistence. 

Extracixiin  Po-liphi/Ui,  U.  S.  P.     (Extract  of  Pod-yphyllum.) 
Podiipliyllum,  in  No.  tiO  powder,  one  hundred  parts  .        .        .    lUU 
Alcoliol, 
Water,  each A  sufficient  quantity. 

Mix  3  parts  of  alcohol  with  1  part  of  water,  and,  having  moistened 
the  powder  with  30  parts  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  aI>ove  it.    When  the  liquid  begins  to  drop  from  the 

Etrcolator,  close  the  lower  orifice,  and,  having  ohwoly  covered  the  iiei-co- 
tor,  macerate  for  24  h<mrs.  Then  allow  the  percolation  to  proceed, 
gradually  adding  menstruum,  until  500  parts  of  tincture  have  pa-ssed. 
By  means  of  a  water-bath,  distil  off  the  alcohol  from  the  tincture,  and 
evaporate  the  residue,  on  a  water-bath,  to  a  pilular  consisteoce. 
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Exiractum  Quassia,  U.  S.  P.     {Exlract  of  Quassia.) 

Qnaauia,  in  No.  20  powder,  one  hundred  parts    ....     100 

Glycerin, 

Water,  each A  sufficient  quanlity. 

Moisten  the  powder  with  40  parts  of  water,  pack  it  firmly  iu  a  con- 
ical percolator,  and  gradually  pour  water  upou  it  until  the  infusion 
paasoa  but  slightly  imbue<l  with  bitterness.  Reduce  the  liquid  to  j  of 
its  weight,  by  boiling,  and  strain;  theu,  by  means  of  a  water-bath, 
evaiwrate  to  a  pilular  consistence.  Lastly,  weigh  the  extract,  and  thor- 
oughly incorporate  \yith  it,  while  still  warm,  5  per  cent,  of  glycerin, 

Extractum  Rhei,  U.  S.  P.     {Extract  of  Rhubarb.) 

Rhubarb,  in  No.  30  powder,  one  hundred  parts  ....    100 

Alcohol,  one  hundred  and  twenty  parts 120 

Water A  Bu£B<uent  quantity. 

Mix  alcohol  and  water  in  the  proportion  of  3  parts  of  alcohol  and  1 
part  of  water,  and,  having  moistened  the  powder  with  40  parts  of  the 
mixture,  pack  it  firmly  in  a  conical  percolator ;  then  gradually  pour  the 
menstruum  upon  it  until  the  tincture  passes  nearly  tasteless.  Reserve 
the  first  100  parts  of  the  percolate,  and  set  it  aside  in  a  warm  place, 
until  it  is  reduced  by  spon^neous  evaporation  to  50  parts.  Evaporate 
the  remainder  of  the  percolate,  in  a  porcelain  vessel,  by  means  of  a 
water-bath,  at  a  temperature  not  exceeding  70*^  C,  (158°  F.),  to  the 
consistence  of  syrup ;  mix  this  with  the  reserved  portion,  and  continne 
the  evaporation  until  the  mixture  is  reduced  to  a  pilular  coosistenoe. 

Extractum  Slramonii,  U.  S.  P.     {Extract  of  Stramonium^ 

Stramonium  seed,  in  No.  40  powder,  one  hundred  parts    .        .    100 
Diluted  alcohol  A  sufficient  quantity. 

Moisten  the  powder  with  30  parts  of  diluted  alcohol,  and  pack  it 
firmly  iu  a  cylindrical  percolator;  then  add  enough  diluted  alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  48  hours.  Then  allow  the 
percolation  to  proceed,  gradually  adding  diluted  alcohol,  nntil  300  parts 
of  tincture  are  obtained,  or  the  stramonium  seed  is  exhausted.  Reserve 
the  first  90  parts  of  the  percolate,  evaporate  the  remainder,  at  a  temper- 
ature not  exceeding  50°  C.  (122°  F.),  to  10  parts,  mix  the  residue  with 
the  reserved  poi-tion  in  a  porcelain  capsule,  and,  by  means  of  a  water- 
bath,  evaporate,  at  or  below  the  before-mentioned  temperature,  to  a 
pilular  consistence. 

Extractum  Taraxad,  U.  S.  P.     {Extract  of  Taretxacum.) 

n  September,  one  hundred  parts  .    100 
A  sufficient  quanljty. 


Slice  the  taraxacnm,  and  bruise  it  in  a  stone  mortar,  sprinkling  aa  it 
a  little  water,  until  nduced  to  a  pulp ;  then  express  and  strain  the 
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mice,  and  evaporate  it  in  a  vacuum  apparatus,  or  ia  a  shallow  porcelain 
dish,  by  means  of  a  water-bath,  to  a  pilular  consiBteace. 

UNOPPrciyAL  Extracts. 

Of  the  extracts  not  recognized  in  the  U.  S.  Pharmacojxxia,  described 
in  former  editions  of  this  work,  several  have  been  introduced  into  the 
last  edition  of  our  national  standard ;  without  wishing  to  add  unnecefl- 
sarily  to  the  numeroas  preparations  already  introduced,  the  following 
are  deemed  of  sufficient  importance  to  claim  the  attention  of  the  student 
and  practitioner : — 

Caliaaya  E^aet  (Ellis). — Is  made  by  boiling  coarsely-powdered 
Calisaya  bark  in  successive  portions  of  water  acidulated  with  muriatic 
acid,  precipitating  the  decoction  with  hydrate  of  lime,  digesting  the 
precipitate  in  hot  alcohol  till  all  taste  b  exhausted,  and  then  evaporating 
the  alcohol  so  as  to  leave  an  extract.  The  old-fashioned  precipitated 
extract  of  bark  was  nearly  identical  with  this,  which  is  only  objection- 
able on  the  score  of  expense. 

It  contains  all  the  quinine  and  cinchonine  contained  in  the  bark,  besides 
the  amorphous  quinine,  or  chinoidine,  and  is  an  admirable  substitute  for 
the  celebrated  "  Wethcrill's  extract,"  formerly  much  in  vogue.  Its 
doee  is  from  2  to  5  grains. — Amer,  Jour.  Pharm.,  vol,  xx.,  p.  15. 

OiinoMine  is  the  name  given  to  an  insoluble  residuary  extractive 
principle  obtained  in  the  manufacture  of  quinine,  which  is  described 
under  the  head  of  Vegetable  AUudws. 

Extractam  Lobetice  Aceticttm. — To  prepare  this,  the  powdered  seeds 
of  lobelia  are  macerated,  and  then  displaced  with  diluted  alcohol,  to 
the  first  portion  of  which  has  been  added  a  small  portion  of  acetic  acid. 
This  liquid  is  then  to  be  evaporated  to  the  consistence  of  an  extract, 
which  will  be  about  one-eigh^  the  quantity  of  the  seed  employed. 
(ATner.  Jour.  Pharm.,  vol,  xiv,,  p.  108.)  Dose,  from  2  to  3  grains. 
The  object  of  ibe  use  of  the  acetic  acid  is  to  form  a  soluble  acetate  of 
lobelina,  less  readily  decomposable  by  heat  than  the  native  salt. 

Exlraxi  of  Lupiilin. — Take  of  lupulin  \  troyounoe,  alcohol  J  pint. 
Mix  in  a  percolator  and  allow  it  to  stand  an  hour,  then  displace  with 
alcohol  until  2  pints  are  obtained,  or  the  whole  strength  extracted;  pour 
this  into  a  shallow  dish  in  a  warm  place,  and  allow  it  to  evaporate 
spontaneously  to  the  consistence  of  an  extract;  5j  of  lupulin  yields 
about  31j  of  the  extract,  which  is  proposed  as  a  substitute  for  the  powder 
when  prescribed  in  the  pilular  form.  The  dose  is  from  3  to  6  grains; 
it  is  recommended  by  its  utility  as  a  convenient  and  adhesive  excipient 
for  other  substances.  The  reputation  lupulin  has  obtained  as  an  ant^ 
aphrodisiac  in  irritable  conditions  of  the  genital  organs,  calls  for  con- 
venient preparations  by  which  the  physician  is  enabled  to  make  choice 
of  the  several  forms  of  extemporaneous  prescription.  The  officinal  fluid 
extract  seems  less  eligible  for  most  purposes  than  a  solid  extract  such  as 
this,  proposed  some  years  since  by  my  late  pupil,  W.  W.  D.  Livermore, 
The  empirical  preparation  prescribed  under  the  name  of  "  lupulin"  by 
the  E)ciectics  b  probably  nearly  identical  with  this. 

Extradum  dmvnfugce. — This  extract  is  made  by  evaporating  sepa- 
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rately  a  tincture  prepared  with  alcohol  of  95  per  cent  and  one  made 
with  diluted  alccuiol,  until  they  reach  a  syrupy  consistence,  Aea  mix- 
ing these  and  finishing  the  evaporation  over  a  water-bath,  with  coostent 
stirring. 

This  process  is  liable,  in  the  case  of  cimicifuga,  which  is  a  very  resin- 
ous root,  to  a  serious  objection.  Even  after  the  extract  has  been  com- 
plettsl,  a  partial  separation  of  the  resinous  ingredient  is  liable  to  occur, 
producing  great  variations  in  quality  between  different  portions  of  the 
same  lot  of  extract.  Prof.  J.  ¥.  Moore,  of  Baltimore,  recommends  that 
the  tincture  made  with  strong  alcohol  should  be  first  evaporated  to  dry- 
ness, powdered,  and  incorporatod  with  the  other  portion  just  before  it  is 
removed  from  the  fire.  The  dose  of  this  extract  is  6  grains ;  it  repre- 
sents all  the  constituents  of  the  root  more  thoroughly  than  the  retinoid 
cimicifugin,  and  is  worthy  a  trial  in  the  anom^ous  cases  of  nervous 
disorder  which  so  often  tax  the  resources  of  the  physician.  Much 
that  is  sold  is  prepared  from  the  root  after  the  separation  of  tiie 
cimicifugin. 

Extractum  Pardrce  is  prepared  from  sliced  pareira  btava,  by  decoc- 
tion with  water,  straining,  and  evaporating,  A  decoction  is  more  fre- 
quently prescribed ;  but  this  extract  allows  the  practitioner  a  choice  of 
the  pilular  form,  in  which  combinations  with  various  other  remedies 
may  be  conveniently  prescribed.     Dose,  from  10  to  30  grains. 

Extractum  Uikb  Ursi. — ^The  London  College  directs  the  preparation 
of  tliis,  also,  by  maceration  and  decoction  with  water.  Its  do^  is  the 
same  as  the  foregoing,  and  they  are  both  used  as  tonics  and  diuretics  in 
chronic  urinary  disorders. 

Ergotine. — Under  this  name  an  extract  of  ergot  is  sold  in  the  shope, 
for  which  the  following  is  the  formula  of  M.  Bonjean : — 

E.\haust  powdered  ei^t  by  displacement  with  cold  water,  heat  the 
solution  in  a  water-bath,  and  filter;  evaporate  to  the  consistence  of 
syrup,  and  add  rectified  spirit  to  throw  down  the  gummy  matter ;  when 
settled,  decant  the  clear  liquid,  and  evaporate  by  water-bath.  1  ounce 
of  ergot  yields  about  70  grains.  It  is  said  to  possess  the  luemostatic 
without  the  toxic  effect  of  ergot.     Dose,  from  4  to  10  grains. 

The  ergotine  of  Wiggera  consists  chiefly  of  resinous  principles,  and 
is  insoluble  in  water. 

The  exti-ads  of  leUuce,  poppy-heads,  and  hops  are  very  weak  uarcotic 
extracts,  occasionally  prescribed,  but  less  esteemed  than  lactncarium, 
opium,  and  lupuline,  which  are  the  more  efficient  products  of  their 
respective  plants. 

Extractum  glyoyrrhizcB  is  the  name  given  in  the  Pharmacopoeia  to 
the  common  drug  known  as  liquorice,  imported  from  Italy  and  Spain. 
Until  recently  this  was  the  only  extract' of  liquorice  used ;  our  manufac- 
turers now  make  a  true  and  proper  extract,  which  is  made  in  either  of 
two  waya,  as  follows : — 

lat  Process. — Take  of  liquorice-root,  bruised,  any  convenient  quan- 
tity, macerate  in  water,  with  the  application  ol'  heat,  until  exhausted; 
strain,  and  evaporate  to  the  consistence  of  an  extract 

2d  Process. — Take  the  liquorice  (impure  extract)  any  convenient 
quantity,  lay  the  pieces  of  liquorice  in  a  large  dbplacer,  or  a  barrel,  Id 
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layers  alternating  widi  etraw ;  macerate,  and  then  percolate  tiie  mass 
with  cold  water,  and  evaporate  the  clear  liquid  that  runs  off.  The 
pieces  of  liquorice  will  be  found  to  have  lost  their  saccharine  matter 
(glycyirhiziD),  although  retaining  their  ^hape  as  before.  This  is  ofliciual 
ill  some  European  I'harmacopceuis,  under  the  name  of  "  Eztractum  s. 
Euccus  liqiioritte  depur,"  and  is  valued  particularly  on  account  of  its 
perfect  solubility  in  water.  A  lai^  proportion  of  glycyrrhizin  is  left 
behind  in  a  modified  state,  Mid  may  be  gained  by  exhausting  the  residue 
with  a  very  dilute  ammonia,  which  reuders  it  soluble. 

The  extract  has  a  yellow  color,  becoming  brown  by  age,  and,  as  made 
by  the  first  process,  has  the  taste  of  the  root,  and  is  deliqueeoent,  so  as 
to  require  to  be  kept  in  jars.  1  part  of  powdered  liquorice-root  to  16 
of  the  extract  will  render  it  firm  enough  to  keep  in  sticks.  Tilden's 
extract  of  liquorice  ia  made  into  sticks  of  a  yellowish-brown  color  by 
admixture  with  gum-arabic ;  its  taste  resembles  the  root  more  decidedly 
than  that  of  black  liquwice. 

Physical  Properties. 

The  physuxd  properliea  ofextraeia  vary  according  to  their  composition, 
age,  and  lie  circumstances  in  which  they  are  kept 

The  narcotic  extracts,  as  vended  by  the  manufacturers,  are  apt  to  be 
too  sotl  for  convenient  use  in  the  form  of  pills,  and  are  disposed  to  del- 
iquesce. This  want  of  a  firm  consistence,  which  results  from  a  disposition 
to  prcaer\-e  the  more  volatile  ingredients  from  loss  in  the  final  concen- 
tration, causes  no  inconvenience  when  the  extract  is  used  with  a  consid- 
erable proportion  of  dry  or  hard  ingredients.  It  may  be  obviated  by 
combining  with  them  powdered  liquorice-root  or  march  mallow,  when 
the  additional  bulk  is  no  objection.  The  alcoholic  and  hydro-alcoholic 
extracts  are  seldom  liable  to  diis  objection ;  they  harden  on  exposure  to  the 
air,  and  when  old  are  sometimes  inconveniently  diy.  This  the  Pharmaco- 
poeia obviates,  in  many  cases,  by  the  addition  of  5  per  cent,  of  glycerin. 

The  extracts  of  jalap  and  podophyllum  are  apt  to  become  tough  and 
unmanageable,  so  as  to  resist  the  action  of  the  pestle  either  by  tritura- 
tion or  coDtusion.  Few  manufacturers  push  the  evaporation  so  far  as 
to  produce  the  extract  dry  enough  for  powdering ;  but  there  is  no  dif- 
ficulty in  accomplishing  it  in  dry  and  frosty  weather  where  steam  is 
employed,  and,  as  a  demand  grows  up  for  the  article,  it  will  be  more 
generally  met  with  in  the  stores,  although  at  a  somewhat  advanced  price 
on  the  soft  extract.  Compound  extract  of  colotynth  is  directed  in  the 
Pharmacopctia  in  this  form.  The  addition  of  soap  to  its  other  ingre- 
dients prevents  tlie  liability  to  toughness,  besides  increasing  its  solubility. 

Extracts  of  rhatany  and  of  logwood  are  always  pulverulent,  and,  when 
properly  made,  are  nearlv  soluble  in  water. 

The  kind  of  jars  usually  employed  for  preserving  extracts  are  figured 
in  the  chapter  on  the  outfit  of  the  physician's  office.  Those  with  covers 
or  tops  are  most  eligible.  In  furnishing  a  shop  where  a  good  many  are 
needed,  it  is  well  to  reserve  the  canopv-top  jars  exclusively  for  ointments, 
the  fiat  tops  for  extracts,  for  the  sake  of  distinction.  Extracts  should 
never  be  put  in  gallipots  or  tie-overs,  except  for  temporary  purposes. 
64 
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Besides  the  cover,  which  fits  looeelj-  on  the  jars,  there  should  be  a  piece 
of  bladder,  or  tinfoil,  or  paper  eaturated  wifli  oil,  wax,  paraffine,  or  sol- 
uble glass,  or  parchment  paper,  which  may  be  made  after  the  commiMi 
paper  has  been  marked  with  the  name  and  quantity  of  the  extract. 
(See  lAffnin.)  Upon  covered  jars  these  impervious  coverings  ^ould  be 
strctohcd  over  the  open  top  before  fitting  cai  the  lid. 

In  the  case  of  soft  extracts,  which  nave  a  tendenmr  to  mould,  the 
occasional  addition  of  a  few  drope  of  alcohol  is  found  advantageous; 
wide-mouth  bottles,  either  with  ground  stoppers  or  eorks,  are  preterable 
to  jars,  as  affording  a  more  complete  exclusion  of  the  air,  but  the  smaller 
sized  Ixittles,  having  too  narrow  mouths  to  admit  a  spatula  of  ordinary 
wiilth,  are  inconvenient. 

The  Uses  of  fJxtracU, — This  class  of  preparations  may  be  ujned  either 
in  the  form  of  pill,  solution,  or  mixture.  They  are  chiefly  prescribed 
in  the  pilular  form,  combined  with  other  sulK^tances,  uid  to  this  they  are 
peculiarly  adapted.  One  of  the  chief  points  in  making  pills  is  to  increase 
or  modify  the  effect  in  the  highest  degree,  without  a  corresponding 
increase  of  bulk.  Hence  the  utility  of  adding  extracts  to  substances 
possessing  no  adhesiveness,  choosing  among  them  such  as  will  most  pro- 
mote the  therapeutic  effect,  while  a  plastic  ma-sa  will  be  the  result.  Thus, 
in  tonic  pills,  as  of  snbcarbonate  of  iron  or  sulphate  of  quinine,  extract 
of  quassia  or  of  gentian  would  be  preferable  to  an  inert  substance  like 
conserve  of  rose  or  mucilage. 

In  dilute  aqueous  solutions,  extracts  are  not  generally  preferable  to 
the  corresponding  tincture  or  fluid  extracts,  but  where  the  dose  of  the 
tincture  would  be  lai^,  the  physician  often  avails  himself  of  the  extract 
in  preference,  as  not  containing  alcoholic  stimulus.  Extracts  are  gen- 
erally combined  in  mixiiirejt  containing  sweet  or  viscid  substances  more 
thau  in  sohidotiH  proper,  although  in  cases  where  the  quantity  of  the 
extract  desired  is  large,  and  it  is  soluble  in  water,  it  may  be  employed  to 
impart  viscidity  to  a  mixture,  and  to  su.spend  insoluble  substances  with- 
out the  necessitv  of  using  either  gum  or  sugar. 

It  will  greatly  facilitate  the  dispensing  of  extracts  prescribed  in  cnnt- 
ments,  to  have  a  small  jar  containing  tlie  extract  softened  by  working 
into  it  half  its  weight  of  glycerin,  and  using  1  ^  drachms  of  such  an 
extract  instead  of  1  drachm. 

In  triturating  an  extract,  particularly  a  hard  one,  with  viscid  liquids, 
as  syrup  or  mucilage,  or  with  lard  in  making  ointments,  considerable 
difliculty  is  experienc-ed  in  dissolving  or  diffiising  it  equallv  throughout 
the  mixture ;  to  obviate  this,  it  should  bo  first  softened  witfi  a  few  drops 
of  water  if  aqueous,  or  alcohol  if  alcoholic,  until  it  has  about  the  con- 
sistence of  thick  honey  or  treacle,  and  then  incorporated  with  the  other 
ingredients.  Frequently  it  will  require  a  long  and  tedious  trituration 
to  accomplish  the  object  thoroughly  and  eflectually. 

The  most  effet^ual  and  nnobjectionabic  method  of  softening  extracts 
for  the  purpose  of  incorporating  them  witli  other  substances  or  making 
mixtures,  is  to  place  (if  aqueous)  a  small  quantity  of  water  in  the  jar 
with  the  extract  and  place  the  jar  in  a  close  vessel  of  boiling  water ;  the 
combined  effect  of  heat  and  moisture  will  produce  the  desired  result  quite 
rapidly. 
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The  aid  of  heat  will  greatly  facilitate  the  Boflening  of  extracte, 
especiaHy  in  making  pill  masses,  which  become  dryer  and  more  firm 
when  rendered  plastic  by  heat  than  when  Roftened  by  a  moiat  exctpient. 

BfSINS    AND   "  CONCESTBATED   REMEDIES." 

The  number  of  Erkdic  0}ncentrated  Remedies  m  common  use,  and 
the  general  interest  felt  in  them,  which  has  now  extended  to  transatlantic 
countries,  seem  to  demand  that  an  effort  should  be  made  to  include  in 
tbis  work  some  notice  of  all  of  those  which  are  liable  to  he  met  with 
by  physicians  and  pharmacists.  The  manufacturers  of  these  prepara- 
tions are  all  intlni>eu«lent  of  each  other;  each  claiming  the  superiority 
of  his  own  preparationn  over  those  of  his  rivals ;  each  adopting  such 
formulas,  and  such  nomenclature,  as  his  own  convenience  snggests.  For 
manv  of  them  no  formulas  are  published,  and  no  accurate  description 
of  tfieir  chemical  and  physitial  properties  has  appeared,  while  an  exami- 
nation for  the  purposes  of  this  work  would  be  unnecessarv. 

Some  of  the  "  Eclectic  remedies"  are  nearly  pure  resins,  like  three 
JtixiiKB of  the  Briiinh  Pharmacop(ria.  Viewed  as  phamiaceutieal  prep- 
arations, eligible  for  use  in  medicine,  though  not  purified  so  as  to  rauk 
as  distinctive  proximate  principles,  these  are  verv  appropriately  named 
resinoas  extracts  or  resins.  Tno  term  "  Resinoid,"  so  commonly  used, 
is  ief«  appropriate  to  the  class,  implying,  as  it  does,  a  resemblance  to 
resins,  while  all  of  these  are  either  resins,  oleoresins,  or  more  or  less 
mixed  proximate  i>rinciples  possessing  no  real  resemblance  to  the  class 
of  resins.  Some  of  the  concentrated  remedies  lay  claim  to  the  title  of 
*'  Alkaloids ;"  these  either  are  or  are  not  vegetable  alkalies,  tlioiigh  never 
ptire ;  and  the  same  objection  applies  to  designating  them  under  a  name 
which  is  far  from  being  clearly  descriptive  of  their  chemical  character. 
It  is  a  scientific  objection  to  the  nomenclature  of  the  eclectics  that  they 
use  the  terms  emploved  by  chemists  to  designate  the  distinctive  principles 
isftlated  from  the  plant"  by  analysis,  and  it  is  a  practical  objeetiou  to 
tlieir  sjstem  that  nic<liciDes  of  such  totally  dilferent  chemical  prowrties 
are  grouped  together  under  similar  designations.  The  termination  in, 
so  appropriate  to  resins  and  neutral  priiicii)lcs,  is  not  adapted  to  extrac- 
tive matters  containing  no  resin ;  and  the  termination  (V7,  though  quite 
a))propriatG  to  oi^nic  alkalies,  is  unsuitcd  to  the  mixed  principles  pre- 
ciliitatctl  by  the  empirical  processes  of  these  manufacturers.  Two 
preparations  differently  prepared  from  the  same  drug,  such  as  "  sangtii- 
narin   and   sanguinnrma,"  possessing  different  degrees  of  therapeutic 

Cwer — the  one  classed  Iw  them  as  a  resinoid,  and  the  other  as  an  alka- 
d — should  l)e  more  definitely  designated  than  by  iiami'S  <liffcring  only 
in  the  terminal  letter. 

A  frequent  cause  of  error  in  the  practice  of  pharmacy'  arises  out  of  the 
substitution  of  the  "  Eclectic  hyoscvamin,  atropin,  veratriu,  and  .similar 
prejiarations,"  for  the  pure  vegetable  alkalies  found  in  commerce.  The 
dose  is,  of  course,  verj-  different ;  and,  the  genuine  articles  importel  from 
England,  France,  and  Germany  bearing  a  ver}-  high  price,  the  snbstitit- 
tioD  of  cheaper  and  inferior  products  labelled  with  the  same  names  should 
be  carefully  guarded  against. 
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In  the  present  chapter  tlie  principal  resinous  and  other  "  Eclectic 
concentrated  remedies "  are  uutieed  withuut  regard  to  their  strirtly 
chemical  characters,  while  the  definite  proximate  principles  of  plants 
used  in  medicine,  which  have  been  isolated  and  examined,  are  uotiitil 
under  their  several  hesids  in  Part  V.  Many  of  the  formulas  and 
descriptions  given  in  this  chapter  are  not  practically  familiar  to  the 
author,  and  are  given  as  recorded  in  the  several  works  on  this  system 
of  practice.  Of  th(!se,  the  chief  that  have  been  consulted  are  the  follow- 
ing :  "  The  American  Dispensatory,  by  John  Kin^,  M.  D,,"  published 
in  Cincinnati  in  1859,  and  recommending  the  "  resmoid  and  alkaloid  " 
preparations  of  W.  S.  Merrill  and  others  of  that  city.  "Coneeniraieil 
Organic  Medietnss,  being  a  Practical  Exposition  oj'Ihe  Therapeutic  Prop- 
erties arid  Qinical  Employment  of  the  Gminned  Proximate  Medicinal 
ChTUitituaUs  of  Indigenous  aitd  Foreign  Plants,  by  Grover  Coe,  M.  D." 
fourth  edition,  1862,  published  by  B.  Keith  &  Co.,  Xew  York,  of 
whose  preparations  it  treats.  And  "Formvlaa  for  making  Tinctures, 
Infusions,  Syrups,  Wines,  MuAurea,  Pills,  etc.,  from  the  fluid  and  soli<l 
extracts  prepared  at  tlie  laboratory  of  Tilden  &  Co.,  New  Lebanon, 
N.  Y." 

The  statements  of  these  authors  are  not  to  be  accepted  as  impartial. 
Each  of  the  two  first  named  is  much  engaged  throughout  in  disparaging 
the  preparations  recommended  by  die  other.  The  Cincinnati  work,  in 
which  many  formulas  appear,  justly  charges  the  New  York  manufac- 
turers with  concealing  their  formulas,  and  advances  the  following  criti- 
cism :  "  Unfortunately  some  persons  are  so  wrapped  up  in  what  are 
called  '  concentrated  remedies  that  they  will  blindly  employ  anything 
presented  as  such  without  stojipiug  to  inquire  or  examine  into  its  claims ; 
this  is  decidedly  wrong." 

On  the  other  hand.  Dr.  Grover  Coe,  writii^  in  the  interest  of  the 
New  York  manufacturers  of  concentrated  remedies,  repudiates  the  single 
principles  or  precipitates  obtained  by  the  same  proceae  for  almost  everj' 
variety  of  vegetable  substance  as  recommended  By  Merrill  and  indorsed 
by  Dr.  King.  He  claims  for  his  remedies  that  they  embody  not  merely 
single  "  reainoid,"  or  "  alkaloid,"  or  "  neutral "  principles  from  plants, 
but  all  these  as  contained  in  their  several  plants  first  separately  isolated 
and  then  recombined,  which  is  practically  impossible  and  scientifically 
absurd. 

This  extraordinary  assertion,  taken  in  connection  with  the  grnit 
number  and  variety  of  remedies  advertised  claiming  to  be  the  "  concen- 
trated equivalents  of  plants  but  little  known  to  chemists,  and  never 
satisfactorily  analyzed,  cannot  but  strike  the  mind  of  any  one  in  the 
least  acquainted  with  the  difficulties  of  tJie  subject  as  too  severe  a  tax  on 
credulity. 

The  classification  of  the  proximate  principles  of  plants  adopted  by 
Dr.  Coe  is,  moreover,  different  from  any  known  to  science,  and  some  of 
the  definitions  given  to  the  several  classes  named  do  not  correspond  with 
those  of  the  rec<^ized  authorities.  Thus  the  oleorcsins  are  stated  to  be 
compounds  of  fixed  oils,  wax,  and  resin,  while  balsams  are  defined  as 
mixtures  of  resin  and  volatile  oil.  A  distinction  is  drawn  without  a 
difference  between  resins  and  resinoids.     Neutral  principles,  which  the 
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author  claims  to  have  been  "  the  first  to  rect^ize  in  their  true  remedial 
value,  and  the  first  to  establish  in  their  identity  as  a  clasa  of  distinct 
proximate  principles,  and  the  first  to  record  their  physical  and  chemical 
characteristirs,"  are  said  to  be  altered  in  their  composition  or  completely 
destroyed  in  the  preparation  of  extract,  etc.  In  the  definition  of  these 
they  are  quite  confounded  with  the  nondescript  and  almost  infinitely 
varied  "  extractive  "  substances  which  have  no  single  character  in  com- 
mon, and  ai-e  fast  disappearing  from  the  catalogue  of  v^;etabie  products 
before  the  searching  scrutiny  of  modem  chemistry. 

It  is  but  simple  justice  to  tfaoee  who  are  asked  to  accept  remedies  pr&- 
pai-ed  by  secret  processes  upon  fmth  in  the  manufacturer,  that  his  chums, 
and  those  of  his  sjKjnsors,  should  be  somewhat  inquired  into. 

It  would  be  in  vain  to  deny  that  improvement  in  the  extraction  and 
eonwutration  of  medicines  b  a  growing  demand  of  our  times,  but  Uie 
cfibrts  of  the  so-called  "eclectic  pharmaceutist"  in  that  direction  have 
l)ecn  marred  bj'  a  too  exolusive  reliance  upon  the  single  process  of  pre- 
cipitation from  a  strong  alcoholic  tincture  by  water — a  process  well 
attapted  to  those  cases  in  which  the  active  principle  of  the  drug  is  dis- 
tinctly resinous,  but  unsuited  to  a  lai^  number  of  vegetable  substances, 
the  active  principles  of  which  are  more  or  less  completely  soluble  in 
water. 

The  practice  of  bringing  all  these  concentrated  remedies  to  the  con- 
dition of  powders  by  the  addition  of  sugar  of  milk,  or  other  dry  material, 
to  those  which  are  naturally  soil  or  oily,  has  many  objections,  among 
which  are  their  unnecessary  dilution,  and  ^e  increased  exposure  of  their 
particles  to  oxidation  or  evaporation. 

An  important  objection  to  this  system  of  practice  is  tliat  while  it 
claims  to  be  eclectic,  it  is,  in  &ct,  exclusive,  confining  its  remedies 
almoKt  entirely  to  indigenous  drugs  of  v^etable  origin.  It  must  be 
confessed  that  the  variety  of  our  indigenous  materia  medica  is  very 
great,  and  perhaps  sufficient  for  most  purposes  of  the  physician ;  but 
tliere  is  neither  philosophy  nor  policy  in  creating  an  exclusively  Amer- 
ican system  of  practice,  while  by  commerce,  by  literature  and  science, 
our  country  is  linked  widi  all  the  civilized  world. 

The  remaining  objection  to  this  system  is  the  want  of  candor  and 
sfrientific  truthfulness^  which  pervades  its  literature.  There  is  an  obvious 
.sj)ecial  pleading  in  arguments,  and  an  aim  to  promote  local  business  in- 
terests in  its  publications,  which  necessarily  detract  from  its  reputation, 
and  shut  out  its  professors  from  the  sympathy  and  countenance  of  the 
class  whose  influence  can  least  be  si)ared  from  any  scientific  reform. 

The  so-rallcd  "American  .sjstcm  of  practice  "  requires  a  protest  against 
its  exclusive ner«,  its  empiricism,  and  its  unprofessional  character;  but 
that  whatever  of  good  it  contains  may  be  made  known,  the  present 
chapter  is  devote*!  to  a  notice  of  the  remedies  offered  by  its  rival 
schools. 

The  "  Eclectic  remedies"  are  preceded  in  the  present  chapter  by  the 
new  officinal  class  Re^intB,  one  of  which,  rcsina  podophylli,  originated 
with  practitioners  of  that  school,  and  i»  the  most  popular  representative 
of  its  class. 
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omdn.lN»nie. 

Don. 

Copaibn 
Be'int?  jalapre 
Kcsinie  podophylli 
Be«intc  BCtunmonii 

GrainB  y 
Grains  T 
Gmjnsj 
Onunsv 

Diuretic 
Cathanic 

Cathartic 
Catlianic 

Jalapin. 

PodophvlliQ. 

Resin  of  scammonv. 

Working  Formulas. 
Sesina  Copaifxe,  U.  S.  P.    {Resin  of  Copaiba.) 

The  residue  left  after  distilling  off  the  volatile  oil  from  copaiba. 

A  yellowish  or  brownish-yellow,  brittle  resin,  of  a  weak  odor  and 
taste  of  copaiba,  and  an  acid  reaction.  Soluble  in  alcohol,  benzol,  or 
amy  lie  alcohol. 

Sesina  Jalap(E,  U.  S.  P.     (Rmn  of  Jalap.) 


Jalap,  in  No.  60  powder,  c 

Alcohol, 

Water,  each  . 


e  hundred  parts 


A  sufficient  quantity. 


Moisten  the  powder  with  25  parts  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator;  then  add  enough  alcohol  to  saturate  the  powiier 
and  leave  a  stratum  above  it.  When  tlie  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  200  parts  of  tincture  are  obtained,  or 
until  tlie  tincture  ceases  to  produce  more  than  a  slight  turbidity  when 
dropped  into  water.  Distil  off  the  alcohol,  bv  means  of  a  water-bath, 
until  the  tincture  is  reduced  to  40  parts,  and  add  the  latter,  with  con- 
stant stirring,  to  900  parts  of  water.  When  the  precipitate  has  sub- 
sided, decant  the  supernatant  liquid,  and  wash  the  precipitate  twice,  by 
decantation,  with  fresh  portions  of  water.  Place  it  upon  a  strainer, 
and,  having  pressed  out  the  liquid,  dry  the  resin  \vith  a  gentle  heat. 

Resin  of  jalap  is  partly  sohibie  in  ether,  and  the  residue,  when  dis- 
solved in  solution  of  potsussa,  U  not  precipitated  by  the  addition  of 
diluted  hydrochloric  acid  in  excess.  It  is  insoluble  in  disulphide  of 
carbon.  One  part  of  the  resin  is  soluble  in  50  parts  of  warm  water  of 
animonta.  On  cooling,  the  solntion  does  not  gelatinize,  and  remains 
clear  after  l)eing  supersaturated  with  acids.  If  tlie  ammoniacal  solution 
is  quickly  evaporated,  the  residue  is  soluble  in  Avater. 


Rcsiva  PoiiophylH,  U.  S.  P.     {Jicsin  of 

Podophyllum,  in  So.  00  powder,  one  hum! red  paria 

Hydrocnloric  acid,  one  part        .... 

Aiwhol, 

Water,  each 


'urn.) 


A  sufficient  quantity. 


Moisten  the  powder  with  40  parts  of  alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  powder 
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and  leave  a  stratum  above  it.  When  the  liquid  b^us  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  eoverea  the  per- 
colator, macerate  for  48  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  alcohol,  until  150  parts  of  tincture  are  obtamed,  or 
until  the  tincture  ceases  to  produce  more  than  a  slight  turbidity  when 
dropped  into  water.  Distil  off  the  alcohol,  by  means  of  a  water-bath, 
until  the  tiucture  is  reduced  to  the  consistence  of  honey,  and  pour  it 
slowly,  with  constant  stirring,  into  100  parts  of  water,  previously  cooled 
to  a  temperature  below  10°  C.  (60°  F,),  and  mixed  with  the  hydrochloric 
'  acid.  When  the  precipitate  has  subsided,  decant  the  supernatant  li<iuid, 
and  wash  the  precipitate  twice,  by  decantation,  with  fresh  portions  of 
cold  water.  Spread  it  in  a  thin  layer,  upon  a  street,  and  diy  the  resin 
by  expoiure  to  the  air,  in  a  cool  place. 

Kesin  of  podophyllum  is  partly  soluble  in  ether,  and  the  residue, 
when  dissolved  in  solution  of  potassa,  ia  precipitated  by  the  addition  of 
diluted  hydrochloric  acid  in  excess. 

Besina  Scammonii,  U.  S.  P.     (Resin  of  Scammony.) 


Water,  each A  sufficient  quantity. 

Digest  the  acammony  with  successive  portions  of  boiling  alcohol  until 
exhausted.  Mix  the  tinctures,  and  reduce  the  mixture  to  a  syrupy  con- 
sistence by  distilling  off  the  alcohol.  Then  add  the  residue  to  2513  parts 
of  water,  separate  the  precipitate  formed,  wash  it  thoroughly  with  water, 
and  dry  it  with  a  genue  heat. 

Kesin  of  scammony  is  wholly  soluble  in  ether.  It  dissolves  in  solu- 
tion of  potassa,  and  me  heat«d  solution  is  not  precipitated  by  the  addi- 
tion of  hydrochloric  acid  in  excess. 


For  the  characteristic  distinctions  of  resin  of  jalap  and  podophyllin, 
the  reader  is  referred  to  Am.  Jour.  Pharm.,  1862,  p.  113. 

Resin  of  podophyllum  is  of  a  color  varying  from  a  drab  to  a  bright 
yellow.  As  above  prepared,  it  is  less  tinged  with  yellow  than  in  ijie 
usual  process  of  the  manufacturers,  in  which  muriatic  acid  is  added  to 
the  wal«r  with  which  it  is  to  be  precipitated.  It  is  partly  soluble  in 
ether,  and  the  residue,  when  dissolved  in  solution  of  potassa,  is  precipi- 
table  by  dilute  muriatic  acid  in  excess.  Prof.  F.  FuUager  has  lately 
announced  the  existence  in  the  root  of  podophyllum  of  the  alkaloid 
berbrrlna,  which  van  previously  noticed  by  Mr.  Hodgson,  Jr.,  as  yellow 
coloring  matter;  being  soluble  in  cold  water  this  is  lost  by  the  officinal 
method  of  preparation ;  but  owing  to  the  insolubility  of  the  yellow 
muriate  of  berberiua  it  is  mixed  with  the  precipitated  resin,  and  accounts 
for  the  yellow  color  of  the  commercial  podophyllin,  and  in  part  for  some 
of  its  properties. 

Jtemn  of  soammony  is  directed  to  be  prepared  according  to  the  U.  S. 
Pharmacopoeia  from  commercial  scammony  by  digesting  with  successive 
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portions  of  boiling  alcohol  until  exhausted,  mixing  the  tinctures,  e\'Bp- 
orating  to  a  syrujiy  consistence  bv  distilling  off  the  alcohol,  adding  tie 
concentrated  liquid  to  water,  washing  and  drying  the  precipitate.  It  is 
wholly  soluble  iu  ether,  also  in  officinal  solution  of  potassa,  from  which 
Bolution  an  excess  of  diluted  muriatic  acid  does  not  precipitate  it. 

A  renin  of  scavimony  is  prepared  from  the  dried  roots  by  the  process 
of  the  British  Pharma^opceia,  which  differs  from  the  foregoing.  The 
roots  are  digested  with  water  and  with  diluted  acid,  by  which  means 
thev  are  deprived  of  all  matter  soluble  in  these  menstrua,  then  witii 
alcohol,  which  dissolves  out  the  resin,  which  is  collected  on  the  recovery 
of  the  alcohol  by  distillation.  The  roots  are  collected  in  Asia  Minor, 
dned  and  shipped  to  London,  where  this  resin  is  now  manufactured. 
The  physical  qualities  of  the  scammony  thus  prepared  dififer  consider- 
ably from  virgin  scammony  and  from  the  omciual  resin,  being  non- 
porous,  not  producing  a  lather  when  rubbed  with  water,  and,  instead 
of  possessing  a  musty  or  sour  checse-Iike  odor,  having  an  aromatic  and 
fruity  smell.     Its  dose  is  from  4  to  12  grains. 

Sicdical  Pr<ypertk>i. — The  medical  properties  of  these  three  resins  are 
somewhat  similar.  Resin  of  jalap  mis  long  been  known  as  a  powerful 
cathartic,  in  doses  of  from  1  to  5  grains,  triturated  with  sugar  or  other 
diluents  or  correctives. 

PodouhyUin  is  undoubtedly  one  of  the  most  powerful  purgatives  in 
use,  acting,  in  doses  of  2  to  4  grains,  as  a  drastic  cathartic,  accompanied 
in  its  action  witli  much  nausea  and  griping.  In  smaller  doees  {\  grain 
to  1  grain),  it  operates  as  an  alterative  and  cholagogue.  It  is  claimed 
for  this  remedy  that  it  is  a  regulator  of  the  secretions,  tending  to  restore 
them  to  normal  activity,  and  that  it  completely  supeisedes  mercury  in 
all  cases  where  it  is  indicated,  even,  in  some  cases,  producing  p^albm. 
It  is  seldom  or  never  employed  alone,  its  effects  being  greatly  increased, 
and  its  dose  lessened,  according  to  the  testimony  of  practitioners  accos- 
tomed  to  its  use,  by  long  trituration  with  4  to  10  times  its  weight  of 
sugar  or  sugar  of  milk.  "  Caulophyllin  "  combined  with  it  is  said  to 
miilerially  lessen  its  painful  and  disagreeable  effects.  A  compound  of 
podophyllin,  with  10  parts  of  "  leptandriu  "  and  10  of  sugar,  is  esteemed 
as  an  alterative  in  dyspciisia ;  the  discover;'  of  the  presence  of  berberina 
in  the  commercial  podophyllin  explains  its  known  tonic  effects. 

Renin  of  seammoiiy  has  l)ecn  ^'ery  rarely  prescribed ;  it  was  officinal 
for  the  first  time  in  1860,  as  distinct  from  the  impurities  associated  with 
it  as  commercial  scammonv.  It  was  made  officinal  for  the  purpose  of 
introducing  it  as  an  ingredient  into  the  compound  extract  of  colocj-iith. 
Its  high  cost  deters  all  but  the  most  conscientious  manufacturers  from 
coiuplyiug  with  the  officinal  directions  in  tliis  respect. 

UXOFFICINAL  COXCENTRATED  REMEDIES. 

Apor-ynin  is  the  name  given  to  a  preparation  by  J,  B.  Itohinson, 
formerly  of  Cincinnati,  from  the  root  of  apotynum  and rostemi folium, 
and  recommended  by  Dr.  John  King  in  his  iHxpenxatory.  The  formula 
directs  the  preparation  of  a  saturated  tincture  of  the  root,  treating  this 
with  ammonia,  then  filtering  and  precipitating  the  apocynin  with  sul- 
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phuric  acid,  added  gradually;  it  is  to  be  washed  in  one  or  two  waters 
and  then  dried.  1  ft.  of  the  root  yields  about  J  an  ounce.  It  is  repre- 
sented as  a  powder  of  a  dark-brown  color,  a  strong  odor  of  the  root, 
and  a  bitter,  nauseous,  and  unpleasant  taste.  It  is  recommended  in 
jaundice,  hepatic  torpor,  and  constipation,  combined  in  equal  parts  with 
leptandrin  and  mjTicin.     The  dose,  as  given  by  Tilden,  is  ^  to  2  grains. 

Almiine  and  alnu'tn  are  names  given  to  preparations  derived  from  the 
bark  of  alnuB  rubra  (tag  aider).  The  last  named  is  recommended  as 
possessing  alterative,  tonic,  and  sub-astringent  properties  in  doses  of  1 
to  3  grains  3  or  4  times  a  day:  The  other  is  said  to  be  adapted  to  the 
same  purposes.  Ainuin  is  announced  in  Tilden'a  Formufary  as  useful 
in  herpes,  syphilis,  scorbutus,  impetigo,  etc.,  and  by  Dr.  Grover  Coe  as 
adapted  lx>  scrofula,  eruptions  of  the  skin,  rlieumatiam,  and  syphilis,  and 
wherever  an  alterative  is  required. 

Ampelopdn  is  a  preparation  from  ampelopsis  quinquefolia  (Virginia 
creeper),  made  by  an  unpublished  process;  it  is  reputed  to  be  alterative, 
diuretic,  expectorant,  anti-syphilitic,  astringent,  and  tonic.  Dose,  3  to 
10  grains. 

Awlepidin  is  a  concentrated  preparation  from  asclepias  tuberoea 
{pleurisy  root),  obtained  by  a  process  similar  to  that  for  the  resin  cimi- 
cifu^n,  and  is  a  dark,  semi-liquid,  extractive-like  mass.  Its  dose  is 
from  1  to  6  grains  3  times  a  day,  as  an  expectorant,  diaphoretic,  and 
tonic.  It  is  recommended  in  fevers  of  eveiy  type,  inflammatory  dis- 
eases, whooping-cough,  and  in  chronic  diseases  of  digestive  organs,  and 
Dr.  Coe  speaks  of  Keith's  asclepin  as  univeraaUy  admUsUtle  in  the  treat- 
ment of  diseojte. 

Ascleti'ne  is  described  as  a  white  powder,  with  but  little  taste  or  odor, 
recommended  as  the  active  prineipfe  of  the  plant ;  but  the  editor  of  the 
Eclectic  IMirpensatory  thinks  it  "  an  imposition  upon  the  profession." 

Bfironmin,  derived  from  buchn  by  an  unpublished  process,  is  asserted 
by  Dr.  Grover  Coe  to  be  a  diuretic,  alterative,  diaphoretic,  tonic,  stimu- 
lant, antispasmodic — properties  which  have  not  been  claimed  for  the 
leaves  themselves.     Dose,  from  2  to  4  grains. 

Baplmin  is  a  preparation  prescribed  by  the  "  eclectic "  practitioners 
from  the  bark  of  the  root  and  the  leaves  (?)  of  baptisia  tinctoria  (wild 
indigo),  one  of  our  familiar  indigenous  weeds.  In  its  chemical  nature 
it  seems  to  be  a  resinous  extractive,  which  is  said  to  be  precipitated  by 
an  acid,  or  by  acetate  of  lend,  from  the  saturated  tincture.  The  formula 
has  not  been  published.  It  is  described  as  of  a  yellowish-brown  color, 
a  strong  and  characteristic  odor,  and  a  bitter,  disagreeable,  persistent 
taste.  It  is  only  partially  soluble  in  alcohol,  much  more  so  on  the  addi- 
tion of  ammonia  or  potassa.  It  is  ^ven  in  a  dose  of  from  J  to  J  grain 
with  a  view  to  increa.se  the  action  of  the  glandular  system  and  to  arouse 
the  liver,  also  an  external  application  to  gangrenous  and  en.'sipelatous 
ulcerations.  Variously  combined  it  is  much  prescribed  in  "  eclectic " 
practice.    In  large  doses  it  is  said  to  produce  very  disagreeable  prostration. 

Cavlophyllin. — This  preparation,  from  the  root  of  leontice  tnalictroides 
(Lin.),  caulophyllum  thalictroides  (Mich.)  (blue  cohosh),  is  made  by 
Merrill,  bv  precipitation  from  the  saturated  tincture,  similar  to  the  prep- 
aration of  podophyllin   and   cimiclfugln,  using,  however,  as  small   a 
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quantity  of  water  as  poesible  to  prevent  waste,  as  the  precipitate  is  soln- 
bie.  CaulophyUin  thus  prepared  b  an  extractive  substance  of  a  light- 
brown  color,  with  a  peculiar,  not  unpleasant  odor,  and  a  slightly  bitter 
taste,  and  some  degree  of  pungency.  It  is  said  to  be  insoluble  in  ether, 
partially  soluble  in  water,  more  so  in  alcohol;  the  addition  of  solution 
of  ammonia  renders  it  soluble  in  either  menstruum,  and  the  solution 
becomes  a  dark  wine  color. 

The  folio  wing  procejis  for  obtaining  caulophvlHn  is  by  Dr.  F,  J).  Hill, 
of  C'incinnati :  Exhaust  the  toot  of  caulophyllnm  with  alcohol  and 
obtain  a  thick  fluid  extract,  add  this  to  hvice  its  volume  of  saturated 
aqueous  solution  of  alum,  and  place  it  aside  to  rest  for  3  or  4  daj-s; 
then  place  it  on  a  filter  cloth,  and  allow  the  water  to  filter  through ; 
wash  the  product  2  or  H  times  with  fresh  water,  and  let  the  residuum 
dry  in  the  open  air.  When  dry,  it  readily  forms  a  powder  of  a  light 
grayi.'ih  color. 

The  ordinary  dose  of  oaulophyllin  is  from  J  of  a  grain  to  1  grain,  3 
or  4  times  a  day,  its  therapeutic  effect  being  exerted  on  the  utentt,  as  a 
tonic  and  alterative.  As  a  parturient  it  is  given  in  doses  of  from  2  to 
4  grains,  at  intervals  of  ]  5  to  30  minutes,  after  actual  lalmr  has  commenced. 

CaulophyUin  is  said  to  be  prepared  by  some  manufacturers  from  an 
aqueous  infusion  of  the  root,  decolorizctl  by  animal  charcoal,  and  con- 
centrated in  vacuo  by  adding  infusion  of  galls,  or  96  per  cent,  alcohol, 
collecting  the  precipitate,  itrying  and  powdering  it.  It  is  then  sold  us 
an  "  alkaloid,"  altliough  its  properties  are  said  not  to  vaiy  much  from 
those  of  the  first,  which  is  usually  considered  as  a  "  rcahtoid." 

Cennothine  is  the  name  given  to  a  prejiaratiou  described  in  the  Xew 
York  Journal  of  Organic  a)ul  Medic<U  ClKmisiry,  vol.  i.,  p.  43,  as  pre- 

Rred  from  the  leaves  of  the  Xew  Jersey  tea,  C*enotlias  Americanus, 
the  following  process :  First  extract  the  coloring  and  resinous  matter 
from  the  leaves  by  alcohol,  then  place  the  mass  in  an  alembic  appa- 
ratas  (?)  and  displace  the  alcohol  remaining  in  it,  after  wliich  the  mass 
is  to  be  subjected  to  the  percolating  pnK"esa  with  hot  distilled  water 
until  the  active  principle  is  displaced.  The  aqueous  solution  is  then 
evaporated  in  pacao  to  the  consistency  of  thick  syrup,  and  precipitated 
an<l  purified  in  nearly  absolute  alcohol.  The  precipitate  is  then  directed 
to  he  dried  into  a  partiallv  crvstalline  mass,  in  a  vacuum  at  alxiut 
100°  F.  Tlie  preparation  reduced  lo  p()wder  is  said  to  be  nearly  white, 
and  to  resemble  green  tea  in  ai\or  and  taste.  It  ia  soluble  in  water,  but 
nearly  insoluble  in  alcohol,  in  which  properties  it  api>ears  to  resemble 
some  of  the  «>-called  eclectic  "  alkaloids,"  as  caulophyllin. 

This  process,  like  many  others,  is  too  obscure  to  oe  used  bv  the  unin- 
itiated, and  the  preparation  can  only  be  adoptetl  by  those  who  accept  it 
on  the  ground  of  confidence  in  the  manufacturers. 

Oiraxrln  is  the  only  preparation  derived  from  the  unoflicinal  bark  of 
CeniHus  Virginiana  (choke  cherrj-).  It  w  highly  lauded  by  Dr.  Grover 
Coeasasubstitute  for  quinine  in  certain  conditions  of  the  system  wherein 
the  vegetable  alkali  is  inadmissible.  He  represents  that  cenuiein  con- 
tains "resinoid"  and  neutral  principles  besides  amygdalin,  phlorid^n, 
and  picrin.  Dose,  5  to  10  grains.  It  is  not  made  by  the  eclectic  manu- 
facturers generally. 
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Ch^onin  is  a  "  resinoid,"  prepared  from  clielone  glabra  (baliuooy). 
No  formula  ia  published  for  it,  but  it  appears  to  be  given  iu  doses  of 
from  1  to  2  grains,  as  a  representative  of  the  leaves  from  whieh  it  ia 
prepared.     These  are  accounted  tonic,  cathartic,  and  anthelmintic. 

Clmicifuffiii,  or  Maerotln,  another  eclectic  "  resinoid,"  is  prepared  by 
forming  a  concentrated  tincture  of  black  snakeroot,  Cimicifuf/a  raceinona, 
diluting  it  with  its  bulk  of  water,  and  distilling  oflF  the  alcohol.  It  is 
then  collected  from  the  bottom  of  the  vessel  and  powdered.  A  modi- 
fication of  this  process  by  Prof.  E.  S.  Wayne  yields  a  more  elegant  and 
more  active  preparation.  He  directs  that  the  strong  tincture  shall  be 
allowed  to  evaporate  spontaneously,  until  a  solid  mass  is  deposital,  the 
remaining  fluid  is  poured  off  and  the  mass  dissolved  in  alcohol,  slowly 
evaporated  to  the  cont^isteuce  of  a  fluid  extract,  and  then  placed  in  thin 
layers  upon  glasa  and  allowed  to  dry. 

As  usually  found  in  commerce,  this  is  a  dark-brown  powder,  of  a 
feint  odor  and  a  slightly  bitter,  nauseous  taste.  It  has  not  been  analyzed, 
but  appears  to  be  an  impure  resin.  I  obtained  4|  per  cent,  of  it  in  my 
experiments.  (See  paper  on  Eclectic  Pharmacy,  Amer,  Jour.  Pbarm., 
voL  xxiii.,  p.  32t).)  Its  medical  properties  are  described  in  Dr.  King's 
Disperisaforif  as  tonic,  alterative,  nervine,  antiperiodic,  with  an  esiKtial 
affinity  for  the  uterus.  It  does  not,  according  to  this  authority,  possets 
the  narcotic  proiJcrtiea  of  the  root.  Dr.  Grover  Coe  considers  the 
mat-rotin  of  Keith  as  alterative,  antispasmodic,  stimulant,  diaphoretic, 
diuretic,  expectorant,  resolvent,  nervine,  cmmenagogue,  parturient,  tonic, 
and  narcotic,  and  enumerates  2ii  diseases  in  which  it  b  emiiloyed.  In 
regard  to  this  particular  manufacture,  it  may  tte  remarked  that  it  claims 
to  be  composed  of  tliree  principles,  "  resinoid,  alkaloid,  and  neutral." 
Cimicifugin  is  considerably  used  by  practitioners  in  the  treatment  of 
chorea.  Of  course,  a  great  variety  of  combinations  may  be  resortwl  to 
as  o(x»sion  requires,  and  it  undoubtedly  deserves  a  fair  trial  of  its 
merits,  especially  as  it  is  a  preparation  free  from  tiie  suspicion  of  em- 
piri<-i!:ini  or  secrecy.     Its  dose  is  from  1  to  6  grains. 

C'liimapki/in,  catalt^ued  among  the  concentrated  medicines  of  one 
of  the  eclectic  manufacturers  as  an  alterative,  tonic,  diuretic,  and 
astringent,  is  derived  from  cbiniaphila  umbellata  by  the  following 
process :  Agitate  a  tincture  of  pipsissewa  with  chloroform,  allow  the 
mixture  to  stand,  remove  the  ligliter  liquid,  and  permit  the  chloroformic 
solution  to  evaporate.  The  cn-stalline  residue  should  be  purifiwl  i)y 
solution  in  alcohol,  filtration,  and  spontaneous  evaporation.  The  do.sc 
is  2  or  3  grains. 

Co/linM7iin,  derived  from  Collinsonia  Canadensis  (hard-hack,  or  stone 
root),  is  re])resent«i  by  Dr.  Coe  as  a  valuable  tonic,  astringent,  diapho- 
retic, alterative,  resolvent,  and  <liuretic,  in  doses  of  5  grains. 

(Jomine  is  the  name  applied  to  a  precipitate,  obtained  by  adding  to 
water  a  saturated  tincture  of  the  bark  of  Comus  Florida  {d<^woo<l). 
The  details  of  this  method  are  probably  varied  by  the  several  manu- 
facturers, and  the  results  doubtless  differ  aa«rdingly.  It  is  usually  a 
light  grayish-brown  powder,  of  a  peculiar  odor,  slightlv  bitter,  astrin- 
gent teste;  insoluble  in  water,  diluted  acids,  aud  volatde  oils;  nearly 
soluble  in  alcohol,  entirely  with  the  assistance  of  ammonia  or  caustic 
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[K>tas3a,  which  also  renders  it  partially  soluble  in  water.  It  is  soluble 
ia  ether,  and  ammonia  added  removes  the  comioe  in  solution,  leaving 
the  ether  transparent  on  the  surface.  (King's  IM^penmiory.)  The 
peculiar  bitter  principle  seems  to  have  been  obtain^  by  Prof,  J.  M. 
Maiseh  in  solution,  but  its  extreme  facility  of  decomposition  prevented 
its  isotattou. 

How  far  this  product  is  a  represenlative  of  the  active  principles  of 
the  bark  has  not  been  fully  shown,  nor  do  I  know  whether  it  resembles 
the  preparation  long  vended  under  the  same  name  by  the  late  G.  W. 
Carpenter,  of  Philadelphia. 

Dr.  Coe'a  work  represents  the  cornin  of  B.  Keith  &  Co,  as  containing 
the  proximate  principles  soluble  in  alcohol  and  those  soluble  in  water — 
tannic  acid,  etc. — in  the  proportion  in  which  they  exist  in  the  bark,  aud 
hence  that  it  is  a  more  perfect  represenlative  of  the  bark  than  the 
"resinoid"  cornine  of  Merrill  and  other  manufacturers.  A  specimen  I 
have  examined  was  equally  soluble  in  water  and  alcohol,  and  was  e\'i- 
dently  composed  in  great  part  of  tannic  acid. 

Dog-wood  bark  has  for  many  years  had  an  excellent  reputation  as  a 
tonic  and  astringent,  and  has  been  used  with  success  in  the  treat^nent 
of  inter mittcnts,  and  it  is  claimed  that  cornine,  in  10-^rain  doses,  is  an 
excellent  an ti -per iodic,  adapted  to  supersede  quinine,  where,  from  any 
cause,  it  is  contraindicated,  or  where  it  is  not  readily  procurable.  Of 
course,  this  statement  must  be  taken  with  allowance.  As  a  general 
tonic,  it  is  prescribed  in  doses  varying  from  1  to  10  grains. 

Oorydalia. — The  small  round  tubers  of  Corydalis  formosa  are  lai^ly 
collected  in  the  Western  States  of  the  Union,  and  considerably  nsed 
under  the  name  of  Turkey  corn,  as  a  domestic  and  eclectic  alterative 
remedy.  Analysis  has  discovered  the  presence  of  a  vegetable  alkali 
named  corydaiina,  which  is  described  in  tlie  chapter  on  v^etable 
alkalies.  The  eclectic  preparations,  as  Issued  by  diBerent  manu&c- 
turers,  are  called  corjdalia  and  ixrydalin ;  the  former  claiming  to  be 
an  "  alkaloid  "  and  the  latter  a  "  resinoid  "  principle.  Merrill's  process 
for  corydalia  consists  in  adding  water  to  the  tincture,  collecting  the  pre- 
cipitate, then  adding  ammonia  and  collecting  the  additional  precipitate, 
filtering  aud  adding  nmriatic  acid,  when  "  the  balance  of  the  alkaloid  " 
is  precipitated.  That  the  mixed  precipitates,  which,  according  to  Merrill, 
amount  to  little  more  than  1  oun<«  from  4  pounds  of  the  tubers,  can 
lay  claim  to  be  the  alkaline  active  principle  of  the  drug,  will  be  dis- 
puted by  many ;  it  is,  however,  highly  spoken  of  as.  an  alterative  by 
Dr.  King,  who  says  "it  will  be  found  iiseful  in  all  scrofulous  and 
syphilitic  affections,  as  well  as  in  many  cutaneous  disca,ses."  CorydaVm, 
is8ue<l  as  a  "  resinoid,"  of  which  there  is  no  published  formula,  is  recom- 
mended for  tlie  same  purposes,  in  the  same  dose — from  \  grain  to  1  grain 
(King).  Keith's  preparation,  containing  resin,  resinoid,  alkaloid,  and 
neutral  principle,  is  given,  acconling  to  Ci>e,  in  2^rain  doses.  Combi- 
nations of  these  preparations  with  bcrberin,  hydra.'^ttn,  ptelein,  etc.,  are 
recommended  as  tonic,  and  with  podophyllin,  xanthoxylin,  stillingin, 
iridin,  phytolficcin,  etc.,  as  alterative.  The  custom  of  giving  these  com- 
binations to  the  exclusion  of  individual  remedies  is  not  favorable  to  a 
clear  appreciation  of  their  respective  therapeutical  properties. 
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Cypripedin, — This  preparation,  oamed  on  the  catalogues  of  the  man- 
ufacturers  of  eclectic  remedies,  is  generally  described  as  an  oleoresin ;  it 
is  directed  to  be  prepared  by  the  precipitation  of  a  concentrated  tincture 
of  the  root  of  Cypripedium  pubesceiis  (yellow  ladies'  slipper  i-oot)  by 
adding  it  to  water.  It  \&  given  in  doses  of  |  a  grain  to  3  grains  as  an 
antispasmodic  and  anodyne.  10  grains  are  mentioned  as  a  maximum 
dose  of  Keith's  preparation,  which  is  stated  to  be  composed  of  a 
"  rcsinoid  and  a  ncutnd  principle." 

IHoacorcin  is  a  resinous  extract,  prepared  from  a  saturated  tincture  of 
the  root  of  Dios<rorea  villosa  (wild  yam)  by  adding  it  to  its  weight  of 
water  and  distilling  off  the  alcohol,  when  the  precipitate  remaining  in 
the  water  may  l>e  collected,  dried,  and  pulverized.  This  process,  which 
is  the  same  as  for  other  resinous  extracts,  yields  a  product  described  in 
King's  Dispensatory  as  a  light  yellowish-brown  powder,  growing  darker 
by  age,  deliquescent,  of  a  faint  smell,  and  slightly  sweetish,  resinous, 
very  bitter,  acrid,  and  persistent  taste.  Like  some  other  resinous  ex- 
tracts, it  is  much  more  soluble  in  alcohol  when  fresh  than  after  long 
exposure.  This  preparation  is  said  to  be  a  valuable  antispasmodic  rem- 
edy, especially  useful  in  bilious  colic,  in  which  disease  Dr.  King  believes 
it  to  be  as  much  a  specific  as  quinine  is  in  intermittent.  It  is  given  iu 
doses  of  1  to  4  gi-ains  every  10  or  20  minutes  in  colic ;  also,  variously 
combined,  in  some  forms  of  uterine  disease,  and,  in  combination  with 
extract  of  Comus  cericea,  to  overcome  the  vomiting  of  pr^nancy. 

Eixonymin  is  an  empirical  preparation,  issued  by  one  of  the  manufac- 
turers of  eclectic  remedies,  of  which  tlie  mode  of  preparation  is  not 
published.  It  is  a  product  from  the  bark  of  Euonymus  Americanus, 
and  is  represented  as  consisting  of  a  "  rcsinoid,  a  neutral,  and  an  alka- 
loid principle,"  and  as  posaeesed  of  tonic,  laxative,  alterative,  and  expec- 
torant properties.     Dose,  from  ^  to  4  grains. 

Eaput(»'lneaaii  ^upu/^puWn,  prepared,  according  to  King,  from  eupa- 
torium  purpureum,  differ  somewhat  in  tlieir  mode  of  preparation  and 
properties,  though,  according  to  tlie  published  process,  botn  are  precip- 
itated from  tlie  alcoholic  solution ;  the  former  by  an  equal  bulk  of 
water  acidulated  with  muriatic  acid,  and  the  latter  by  twice  the  bulk 
of  water  alone.  Eupatorine,  as  prepared  by  J.  B,  Kobinson,  of  Cin- 
cinnati, is  described  as  a  solid  dark-brown  resin,  with  a  peculiar  slightly 
aromatic  odor,  and  a  slightly  bitter  taste ;  though  readily  pulverizable, 
it  rapidly  runs  into  a  mass,  which  blackens  by  age;  it  is  soluble  in  am- 
monia and  potassa,  and  is  precipitated  of  a  lighter  color  from  the  latter 
solution  by  muriatic  acid.  Its  therapeutic  properties  seem  rather  unde- 
termined. Tilden  &  Co.  prepare  eupatorine  from  Eupatorium  perfoli- 
atum,  and  give  the  dose  as  from  1  to  2  grains  as  a  tonic  diaphoretic, 
while  eupurpurin  is  made  from  E.  purpureum,  and  prescribed  as  a 
diuretic  in  doses  of  from  3  to  4  grains. 

Eupurpurin,  of  Merrill,  is  stated  by  him  to  be  an  oleoresin,  of  a 
thick  pilular  consistence,  of  a  dark  greenish-brown  color,  having  a  faint, 
peculiar  smell,  and  a  slightly  nauseous  taste;  soluble  in  alcohol  and 
etlier,  and  in  oil  of  turpentine,  from  which  ether  precipitates  the  resin, 
holding  the  oily  portion  in  solution,  and,  on  the  addition  of  alcohol,  the 
resin  b  redissolved ;  it  is  almost  completely  soluble  in  alkalies,  but  com- 
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pletely  ko  on  the  addition  of  &  small  quanti^  of  ether.  This  is  prescribed 
iu  doses  of  3  graiiK,  repeated  every  3  or  4  hours,  as  a  powerfnl  diuretic. 

Dr.  Coe  repudiates  the  Domenclature  of  Tilden  and  the  Ciocimiati 
eclectics  in  case  of  two  or  more  plants  from  the  same  genera  j-ielding 
concentrated  remedies,  and  prefers  to  call  that  from  eupatorium  perfoli- 
atuni,  Gupatorin  (perfo),  and  that  from  E.  purpureiim,  cupatono  (purpu). 
To  the  concentrated  remedies,  issued  under  these  names  by  B.  Keith  &  Co., 
lie  attributes  very  different  properties,  though  each  is  said  to  be  a  mix- 
ture of  three  principles— a  "  resinoid,  nentrai,  and  allfaloid."  Although 
tlie  E.  (pnrpu)  is  recommended  by  Coe  aa  a  diuretic,  and  as  u.seful  in 
gravel,  he  does  not  mention  it  as  a  powerful  diuretic,  but  considers  its 
powers  as  more  directly  alterative ;  he  says  it  operates  in  dropsy  by 
reason  of  its  stimulant  infiuonce  on  the  absorbents,  as  well  as  by  its 
powers  as  a  diuretic. 

Eiiphorbin,  derived  from  tlie  root  of  Euphorbia  eorollata,  is  one  of 
the  so-called  "  concentrated  medicines,"  made  in  New  York,  and  recom- 
mended as  an  emetic,  cathartic,  diaphoretic,  expectorant,  and  vermifuge. 
The  dose  is  1  grain  or  less. 

Fra'terin,  derived  from  the  root  of  Frasera  Carolinensis,  American 
coIomtK),  consists,  according  to  Dr.  Coe,  of  a  resin,  a  neutral  principle, 
and  a  "  mwci-rosin ;" ! !  ils  properties  bmic,  stimulant,  and  mildly 
astringent ;  its  dose  from  2  to  10  grains. 

Gefaemin  is  the  name  given  to  a  "  concentrated  rcmedv"  prepared  by 
B.  Keith  &  Co.,  from  the  root  of  one  of  the  most  beautiful  indigenous 
pBKlucts  of  our  Southern  States,  Gela(^niiim  wmpfirirena,  yellow  jessa- 
mine. Tilden  &  Co.  prepare  a  "  resinoid"  from  the  same  root,  under 
tlie  name  of  i/efsemiiiln ;  neither  of  these  preparations  is  brought  with- 
in the  range  of  legitimate  practice  by  the  publication  of  the  formula  for 
their  prejiaration,  nor  arc  physiciaas  even  assured  of  their  actual  chemi- 
cal and  physical  characters.  Like  many  other  medicines  of  their  clas*, 
thoy  are  presented  for  our  adoption  solely  on  the  personal  guarantee  of 
their  rcsjiective  manufacturers  that  tliej-  represent  the  drug  from  which 

Ci-citai-ed,  and  however  high  the  estimate  pliyaicians  may  place  upon  the 
nowlc<lge,  skill,  ami  integrity  of  their  respective  manufacturers,  and 
the  judgment  of  the  few  physicians  who  have  published  the  results  of 
tlicir  ex|)erience  in  the  ase  of  the  preparations,  the  medical  and  phar- 
maceutical profession  universally  feel  a  proper  hesitation  in  adopting 
any  remedy  the  pre|taration  of  wliich  is  confined  to  a  single  house,  of 
whose  prrt-csses  fliey  are  not  allowed  to  judge,  and  whose  preparatioas 
ai-e  not  thro^vn  oi»n  to  the  resnlts  of  free  conijietition  and  scientific 
criticism, 

Gi'lsemin  is  recommcnde*!  in  doses  of  from  J  to  2  grains  in  fevers, 
pneumonia,  pleuritis,  hysteria,  amenorrliTa,  and  dysmenorrhoea,  etc.,  and 
the  (lopnlaritj-  of  this  root,  and  the  scarcity  of  well-known  preparations 
of  it,  have  given  this  currency  among  physicians. 

Gei-anln  or  Gcranlln  is  pre|>are<l  from  the  root  of  Geranium  macu- 
latuiii,  crane's-bill  or  crowds-foot,  a  well-known  indigenous  astringent 
The  process  described  in  King's  Dlgpenmiory  is  similar  to  that  for  pre- 
paring podophyllin  and  other  resinous  extracts,  though  it  M'ould  seem 
that  the  most  important  constituent  of  the  root,  tannic  acid,  from  its 
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ready  solubility  in  water,  would  be  loet  by  this  method  of  preparatJon. 
I>r.  King  says  that  "  many  manufanturera  prefer  making  it  by  evaporat- 
ing an  aqueous  decoction  of  the  root  to  dryness  and  evaporating,"  a 
process  which  would  yield  the  taanin.  The  dose  indicated  in  the  books 
IS  from  1  to  5  grains. 

Hainamelin  is  the  name  of  a  preparation  from  the  root  of  witch-hazel, 
HamanielU  Vii^niea;  its  principal  utility  seems  to  be  as  an  astringent, 
of  which  we  have  an  immense  number  in  use.  Dr.  Coe  states  that  it 
also  possesses  sedative  powers.     The  dose  is  5  grains. 

Hehnin,  derived  from  Helonias  dioca,  false  uuicorn  root,  is  a  so-called 
neutral  principle,  employed  in  eclectic  practice  as  a  uterine  tonic,  used  in 
pt-olapms  uteri,  and  diseases  peculiar  to  females,  and  "  to  remove  the 
tendencj-  to  repeated  and  successive  miscarriage."  Dose,  J  grain  to  2 
grains.     It  is  recommended  as  a  vermifuge  in  4-grain  doeea, 

Htjdrwttin  is  the  name  applied  in  commerce  to  a  yellow  crystalline 

frecipitate,  produced  on  the  addition  of  muriatic  acid  to  an  infusion  of 
ydrastis  Canadensis,  golden  seal  or  yellow  puccoon  root,  a  plant  of  the 
family  Ranunculacese.  The  true  nature  of  this  precipitate  was  not  sus- 
pects! till  in  the  number  of  the  American  Journal  of  Science  and  Art^ 
for  January,  1862,  Prof  F.  Mahla,  of  Chicago,  announced  the  dis- 
covery that  the  so-called  hydiustin  is  muriate  of  b&-berina.  The  vege- 
table alkaline  salt,  under  the  name  hydrastin,  is  extensively  used  as  a 
tonic  remedy,  especially  adapted  to  treating  dyspepsia  and  chronic  in- 
flammation of  the  stomach,  and  is  said,  combined  with  bitters,  to  have 
the  effect  of  gradually  removing  the  abnormal  condition  of  the  stomach 
it)  cases  of  intemperance,  and  in  many  instances  of  destroying  the  appe- 
tite for  liquor.  The  dose  for  an  adult  is  3  to  5  grains,  repeated  3  to  6 
times  a  day. 

The  existence  of  another  alkaloid  in  tliis  root,  the  true  hi/dra^ia,  was 
discovere<l  bv  A.  B.  Durand,  of  Philadelphia,  in  1850,  and  announced 
by  him  in  tfie  Amer,  Jour,  of  Pkarm.,  vol.  xxiii.,  p.  113.  The  reader 
is  referred  to  the  chapter  on  Vegeiahk  Alkalies,  in  Part  IV.  of  this 
book,  Jbr  further  account  of  these  principles. 

Irldin  is  classed  as  an  oleoresin  by  the  Cincinnati  school  of  eclectics, 
though  under  the  name  Irisin  a  different  prqiaration  is  made  in  New 
York.  Both  are  derived  from  the  root  of  Iris  versi-cx)lor,  blue  flj^, 
and  re<nmmended  as  possessed  of  alterative,  sialagoguc,  laxative,  diu- 
retic, and  anthelmintic  properties.     Dose,  from  ^  grain  to  5  grains. 

Jiifflandin  is  a  laxative,  diuretic,  and  in  larger  doses  catliartie  agent, 
prejMured  from  the  bark  of  the  root  of  Juglans  cinerea,  butternut,  or 
white  walnut.  The  process  is  identical  with  that  given  for  the  other 
precipitated  nssinous  extracts.  It  is  said  to  be  nearly  soluble  in  alcohol, 
and  completely  in  ammonia  and  potassa,  being  ]>recipitated  from  its 
flolutiiin  in  alkalies  by  muriatic  acid.  The  dose  is  from  2  to  5  grains; 
eonibined  with  leptandrin,  in  pills  of  2  to  4  grains  each,  given  after 
eating,  it  is  highly  recommended  by  eclectic  authors  for  chronic  hepatic 
disorders  and  constipation. 

Lupitlin. — The  preparation  of  a  "concentrated  remedy"  from  hops  is 
the  undoubted  right  of  any  manufacturer,  but  we  protest  against  the 
appropriation  of  the  well-known  and  recognized  name  of  a  drug  by 
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which  it  is  universally  known  in  commerce  aud  in  the  Pharmacopceia 
to  designate  a  proprietaiy  preparation.  We  have  had  a  prescription  I'or 
lupulin  in  combination,  which  we  have  ascertained  from  the  phvsioian 
issuing  it  was  meant  to  designate  this  peculiar  preparatioii,  and  although, 
as  pharmacists,  wedded  to  no  exclusive  views,  we  wei'e  disponed  to 
furnish  the  medicine  intended,  we  should  certainly  have  heen  held 
blameless  if  we  had  dispensed  an  officinal  article  when  ordereil  by  its 
appropriate  officinal  name.  The  lupulin  of  Keith,  Tilden,  and  perliai» 
other  manufacturers  is  a  mixed  resinous  material,  prepared  by  an  unpub- 
lished process ;  it  is  prescribed  in  doses  of  from  6  to  10  grains.* 

LyeojAn  is  represented  as  astringent,  styptic,  sedative,  and  tonic;  it  is 
derived  from  Lycopus  Vitginicua  (bua;le  weed),  and  is  highly  recom- 
mended by  Dr.  Coe  in  hemorrhages,  diabetes,  dysentery,  and  cardiac 
aftections.     Dose,  2  or  3  grains. 

Leptandrin. — This  is  an  impure  "resinoid,"  obtained'from  the  root  of 
Leptandra  Virginica  (black  root),  an  ind^nous  plant,  which  has  again 
been  made  officinal  in  the  U.  8.  Pharmacoposia.  It  is  prepared  like 
the  foregoing,  using  high-proof  alcohol  for  the  extraction  of  the  ntot,  as 
a  small  proportion  of  water  present  in  the  tincture  prevents  its  successful 
precipitation.  The  character  of  the  precipitate  is  also  affected  by  the 
temperature,  which  should  not  exceed  180°  F.  Roots  of  the  second 
years  growth  are  said  to  yield  the  most  of  this  product 

Leptandrin,  as  thus  prepared,  is  of  a  gray  or  brown  color,  with  a 
peculiar  faint  odor  and  taste.  Like  most  of  these  preparations,  it  is 
generally  sold  in  powder.  Though  at  first  soluble  in  alcohol,  it  becomes 
less  so  by  age;  it  dissolves  in  solution  of  ammonia  and  potassa,  from 
which  acids  throw  it  down. 

B.  Keith  &  Co.,  of  Xew  York,  claim  for  leptandrin,  of  their  manu- 
facture, that  it  contains  four  distinct  principles, "  resin,  resinoid,  alkaloiil, 
and  neutral."  In  view  of  the  fact,  ascertained  by  Prof.  E.  S,  Wayne, 
that  this  root  (wntains  a  bitter  ciystalline  principle,  soluble  in  water,  it 
would  seem  that  the  method  of  precipitation  by  water  from  a  concen- 
trated tincture  would  fail  to  secure  a  preparation  representing  the  full 
therapeutic  power  of  tlie  drug,  but  in  the  absence  of  any  information  in 
regard  to  the  process  of  Keith,  or  any  analysis  of  his  preparation,  it  is 
imjKissible  to  tell  how  far  it  meets  the  requirements  of  a  preparation 
representing  the  root  from  which  it  Is  prepared. 

The  remedy  is  highly  valued  by  many  practitioners  as  a  chob^ogtie 
or  stimulant  to  the  liepatic  secretion,  without  so  decided  a  purganx'e 
action  as  usually  pertains  to  that  class  of  remedies ;  it  is  highly  recom- 
mended in  chronic  dysentery  and  diarrhcea,  and  in  typhoid  and  other 
fevers;  according  to  Dr.  Coe,  it  possesses  the  advantage  of  being  a  tmiic, 
which  invigorates  while  it  deterges.  Like  podophyllin,  it  is  a  leading 
article  of  production  with  several  laige  manufacturing  pharmacists  in 
the  United  States.     The  dose  is  2  to  4  grains. 

Menispermin  is  prepared  by  Keith  &  Co.  from  Menispermum  Cana- 

dense,  yellow  parilla,  out,  no  formula  being  published,  and  no  anal\~sis 

having  been  made,  it  is  only  prescribed  by  those  who  arc  prepared  to 

accept  medicinal  ^ents  on  trust.     It  is  said  to  be  an  alterative,  tooH^ 

■  See  Extract  of  LnpoliD. 
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laxative,  dmretit-,  and  stimulant,  in  a  medium  dose  of  2  grains.  (See 
1  'egdahk  AUcalUs.) 

Myricin. — The  published  formula  of  Dr.  Hill  &  Co.  for  tliis  remedy 
exhibits  a  departure  from  the  visual  method  of  preparation  of  the  clas.«, 
which  appears  to  be  au  improvement.  A  SKituratod  tincture  of  bayl>eiTy 
liark  (Mvrica  ccrifera),  being  evaporated  by  a  water-bath  until  of  a 
syrupy  consistence,  is  spread  in  thin  layers  on  glass  plates  till  dried  by 
Hpontanoous  e\'aporation,  requiring  several  weeks. 

This  is  then  an  ak^holic  extract,  carefully  dried  to  a  pulverulent 
condition,  whi<'h,  as  the  l>ark  diK«  not  appear  to  possess  important  vola- 
tile or  readily  oxidizable  conatjtuente,  gives  a  convenient  representative 
of  the  soluble  principles  of  the  bark.  It  is  a  stimulant  and  decided 
astringent,  and  is  asserted  to  possess  alterative,  diuretic,  and  antispas- 
modic pTOiwrtics.     Dose,  2  to  10  grains. 

PkytoUtccIa,  Phyfolaccin,  is  a  concentrated  remedy  from  poke-root 
(Phytolaona  decandra).  No  process  is  published  for  its  preparation,  and 
it  is  not  made  by  all  the  "eclectic"  pharmacists,  nor  recommended  by 
all  the  authors  of  that  school.  It  is  .said  to  be  a  light-brown  powder, 
soluble  in  water  and  insoluble  in  alcohol  or  ether,  and  to  be  alterative, 
aperient,  and  slightly  narcotic.  Dose,  from  ^  of  a  grain  to  1  ^rain,  three 
times*  a  day. 

I'ojfutiv,  from  the  bark. of  Populus  tremuloides,  a^pen,  or  American 
j)oplur,  is  re««ramended  by  eclectics  as  a  tonic  and  febrifuge ;  and  Dr. 
C'oe  attributes  to  it  numerous  valuable  properties  alone  and  in  combina- 
tion.    Dose,  4  to  8  grains. 

i*;-M)»'«,  a  "(concentrated  remedy  "  prepared  from  wild  cherrj-  l)ark, 
C'eraffus  serotina,  by  the  same  manufacturers,  finds  no  favor  witli  the 
author  of  the  Anterlcnii  I>kpms<don/ ;  Dr.  Coe,  however,  claims  for 
Keith's  preparation  that  it  contains  three  principles,  "  resinoid,  nentr-al, 
and  amygdalin,"  of  which  the  neutral  princi])le  is  the  lon^-sought  active 
constituent  of  the  bark.  It  is,  of  course,  destitute  of  hydrocyanic  a<cid, 
though  stated  to  be  stimulant,  tonic,  exj>ectorant,  and,  in  large  doses, 
Mi-dniive.  The  dose  as  a  tonic  is  2  grains,  as  an  expectorant  1  to  2  grains, 
a.-t  a  sedative  4  to  8  grains.  Wc  have  no  process  for,  nor  ajialysis  of,  this 
and  many  of  the  preceding  preparatioa",  and  little  or  no  impartial  testi- 
mony as  to  their  merits.  Like  many  others  of  their  class,  they  are  intro- 
duced in  this  work  from  no  design  to  recommend  them,  but  for  the 
neccssaiy  information  of  physicians  and  pharmacists  wlio  meet  with 
them  in  the  course  of  their  professional  practice. 

IHelein. — Prepared  from  the  bark  of  the  niot  of  Ptelca  trifoliata, 
wafer  ash,  by  adding  a  saturated  tinc-ture  to  twi<*  its  volume  of  water, 
and  distilling  off  the  ak-ohol,  when  the  ptclcin  remains  as  a  soft  olcorcs- 
irious  precipitate,  of  a  dark-brown  color,  a  peculiar  o<lor,  and  an  oily, 
bitter,  acrid,  persistent  tjtate ;  soluble  in  ak^ihnl,  ether,  and  oil  of  tur- 
jientine,  and  imjierfectty  in  alkaline  solutions.  It  is  recommended  as  a 
t»nic,  and,  in  oombination  with  various  other  rcme<I!es,  has  been  used  in 
dj-spe|isia,  hemtic  torpor,  chronic  ervsipelae,  and  chronic  dysentery. 

Ithimin. — The  account  of  this  substance,  given  by  Dr.  King  in  his 
IHitpaiitator!/,  taken  from  the  Ed^ic  Jounutf  of  Medicine,  R^^hester, 
vol.  iv,,  Xo.  vi.,  p.  232,  is  oneof  tlie  most  curious  instances  of  the  inac- 
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curacy  of  many  of  the  processes  and  descriptions  of  the  eclectic  works. 
It  is  represented  to  be  the  active  principle  of  the  leaves  of  Rhus  gtabrum, 
sumach,  which  are  to  be  percolated  by  alcohol  of  sp.  gr,  .8-JO,  and  tliin 
displaced  by  means  of  a  vacuum  apparatus.  "  The  rhusine  is  theo  pre- 
cipitated and  washed  with  distilled  water,  dried  od  filter  clotli  in  an  Btry, 
dry  room,  and  reduced  to  a  fine  powder."  It  is  said  to  be  a  "  light- 
brown  powder,  soluble  in  hot  water,  insoluble  in  alcohol,  and  having  a 
slightly  bitter  faste," 

The  reader  will  observe  that  a  precipitate  thrown  out  of  solution  in 
alcohol  by  water  is,  when  dried,  said  to  be  soluble  in  hot  water  and 
insoluble  in  alcohol.  If  this  were  the  only  instance  of  similar  incon- 
sistency, it  might  be  attributed  to  carlesanesa  in  the  compiler,  or  incom- 
petency in  the  proof-reader.  The  well-known  existence  of  tannic  and 
gallic  acids  in  large  proportion  in  the  leaves  of  sumach,  rendeis  it  imptM- 
sible  that  a  preparation  representing  their  medical  propertiee  could  be 
prepared  by  the  process  above  quoted.  The  rhusin  of  Keith  &  Co.  is 
stated  to  be  from  the  bark  of  the  root,  and  to  contain  resinoid  and  neu- 
tral principles ;  tannin  is  not  mentioned,  and  yet  the  remedy  is  esteemed 
tonic,  astringent,  and  antiseptic. 

Mumin  is  a  concentrated  preparation  from  yellow  dock  root,  Rumex 
crispus.  The  formula  is  not  published.  The  manufacturers  attribute 
alt«»%tive,  mildly  astringent,  and  laxative  properties  to  it,  and  assert  that 
it  resembles  rhubarb.  It  is  generally  prescribed  in  combination.  Average 
dose,  3  grains. 

iiAein. — One  of  the  "  ctJectic  "  manufacturers  has,  of  late,  attempted 
the  application  of  his  unpublished  modes  of  preparation  to  rhubarb  root, 
with  what  success  we  do  not  know.  The  dose,  as  given  by  Dr.  Coe,  is 
from  1  to  4  grains. 

BoiUelliiriiif,  IScuiellarin, — The  formula  of  Prof.  C.  H.  Cleaveland  is 
as  follows :  Make  a  tincture  of  the  herb  Scutellaria  lateriflora  with 
alcohol  of  76  per  cent.,  distil  off  the  alcohol  until  tlie  liquid  is  of  the 
consistence  of  a  fluid  extract,  add  to  it  several  times  its  weight  of  water, 
and  precipitate  with  solution  of  alum.  WhsIi  the  precipitate  to  free  it 
from  the  alum,  and  dry  it  in  the  open  air  without  heat  This  pro(«st^ 
furnishes  an  extractive  material  of  a  light  greenisli-brown  color,  partially 
soluble  in  alcohol  and  more  so  in  ether ;  insoluble  in  water.  Its  medical 
properties  are  those  of  a  nervine  and  tonic.  Dr.  King  considers  it 
especially  useful  incases  of  depression  of  the  nervous  and  vital  powCTs: 
after  long  sickness,  ovcr-exci-dse,  excessive  study,  or  from  long-continued 
exhausting  labor.     Dose,  from  2  to  6  grains. 

Sanffuinarina  and  sanffuiruirin  are  two  very  different  preparations, 
from  die  root  of  Sanguinaria  Canadensis  (bloodroot),  which  belongs  to 
the  natural  family  Papaveracite,  the  poppy  tribe.  Of  the  alkaloid  •»»- 
giiinanna  mention  is  made  in  Part  V.  It  is  a  powerful  remedy,  being 
used  in  doses  o?  ^  to  -^  of  a  grain,  and  should  be  carefully  distin- 
guished from  the  so-Ksalled  "  alkaresinoid,"  which  is  chiefly  used  in  the 
eclectic  practice,  and  which  contains  an  uncertain  proportion  of  it. 

Satiffuinarin  is  thus  prepared :  Take  of  bloodroot,  in  coarse  powder, 
a  convenient  quantity,  and  alcohol  sufficient ;  make  a  sattuated  tincture, 
as  in  the  case  of  the  other  "  resiuoids ;"  filter  and  add  an  equal  quantity 
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of  water;  distil  off  the  alcohol  and  allow  the  residue  to  rest  ODtil  pre- 
cipitation cea;?ea.  Remove  the  eupemalant  liquid,  wiush  the  prt^cipilate 
in  water,  dry  it  carefully  by  moderate  heat,  and  pulverize  it  for  use.  As 
thus  prepared,  the  powder  is  of  a  deep  reddish-brown  color,  peculiar 
odor,  and  bitter,  rather  nauseous  taste,  followed  by  a  persistent  pungency 
on  the  fauces.  It  is  insoluble  in  water,  soluble  in  boiling  alcohol,  and 
partially  soluble  in  alkaline  solutions,  acetic  acid,  and  ether.  This  is 
given  as  a  tonic  in  doees  of  from  }  to  1  grain,  and  as  a  hepatic  and 
alterative  from  |  a  grain  to  2  grains. 

.SWwo'n,  the  "  concentrated  active  principle "  from  senecio  gracilis, 
pre<ripitated  from  a  saturated  tincture  of  the  root  and  herb,  by  adding  it 
to  an  equal  bulk  of  water  and  distilling  off  the  alcohol.  It  is  called  an 
oleoresin  by  Dr.  King,  but  is  sold  in  ptjwder  by  some  manufacturers 
who  mix  it  with  dry  materials  to  give  it  this  character.  The  dose,  as  a 
diuretic,  eramenagogue,  and  expectorant,  is  from  3  to  5  grains,  but  it 
would  seem  that  dilution  with  an  inert  powder  would  modify  the  quan- 
tily  required  to  produce  a  given  effect. 

Senecionine  is  a  modification  of  the  foregoing,  directed  to  be  prepared, 
according  to  Dr.  F.  Hill,  by  adding  2  or  3  times  its  weight  of  water  to 
the  tintrture,  evaporating  to  the  consistence  of  a  fluid  extract,  and  further 
precipitating  with  a  solution  of  alum,  wa'^ing,  and  drying  without  heat; 
it  forms  a  dark-green  powder,  which  may  he  given,  as  the  representative 
of  the  plant,  in  doses  of  from  1  to  5  grains. 

Stil/iiiffin  is  advertised  as  the  active  principle  of  Stillingia  sylvatica. 
Queen's  delight,  a  plant  indigenous  to  our  Southern  States.  The  proc- 
ess for  its  preparation  is  concealed.  Dr.  King,  in  his  jyispensalcn'y, 
asserts  that  the  specimen  he  has  seen  is,  undoubtedly,  the  preparation 
known  as  oil  of  stillingia,  triturated  with  sugar  or  sugar  of  milk.  The 
oil  of  stillingia  is  made  by  treating  the  root  with  95  per  cent,  alcohol  or 
with  ether,  and  evaporating  off  the  menstruum.  It  is  not  a  uniform 
liquid,  but  is  liable  to  deposit  flcHwuli  on  standing.  According  to  Dr, 
King,  it  contains  about  40  per  cent,  of  fixed  oil,  the  remainder  consist- 
ing chiefly  of  extractive  matter  and  resin.  Externally  applied,  it  is 
recommended  as  a  valuable  stimulating  application,  too  acrid  for  iutemal 
use,  unless  incorporated  with  viscid  ingredients  and  lately  diluted. 
Dr.  Coe  gives  it  in  doees  of  1  drop,  which  he  repeats  every  j  hour  in 
croup,  or  in  bronchitis  and  huyn^tis,  every  4  or  6  hours,  incorporated 
with  mucilage  or  dropped  on  sugar. 

tymUamn  is  the  name  applied  to  a  preparation  of  sareaparilla,  lauded 
in  the  work  of  Dr.  Coe.  I  confess  to  incredulity  about  its  merits, 
though  founded  on  no  experiment  or  positive  information.  The  dose  is 
2  to  5  grains.  It  must  of  course  be  distinguished  from  the  neutr^ 
crystalline  principle  obtained  from  sarsaparilla,  and  resembling  saponin. 
See  chapter  on  Neutral  OryidaUine  Principles,  Part  V. 

TrUlin,  a  "concentrated  medicine  extracted  from  trillinm  pendulum, 
beth-poot,"  is  represented  as  an  astringent,  tonic,  alterative,  and  expecto- 
rant, in  doses  of  4  to  8  grains.  It  must  not  be  confounded  with  triiline, 
a  neutral  acrid  principle,  resembling  saponine  isolated  from  this  root  by 
Prof.  E.  S.  Wayne. 

Vibumin  ia  tiie  name  applied  by  one  of  the  "  eclectiG  "  manufacturers 
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to  a  secret  preparation  said  to  loe  obtained  from  the  bark  of  viburnum 
opulus,  and  recommended  an  an  antispasmodic,  antiperiodic,  expectoraDt, 
alterative,  and  tonic,  in  doses  of  2  grains. 


CHAPTER    XII. 


PREPARATIONS  having  pectin  a^  their  basis,  or  containing  medic- 
inal substanccN  suspendra  in  a  Hcmi-solid  form  by  tJie  aid  of  honey 
and  syrup,  are  variously  termed  con9er\'es,  electuariea,  and  confections. 
The  officinal  class  puljxF.  of  a  previouts  Pliarnutixpreia,  consisting  in 
the  pulps  of  prunes,  tamarinds,  and  Hgs,  ^vas  dismissed  in  the  reviision 
of  1860,  and  tlic  class  confectiones  altered  so  as  to  embrace  the  process 
formerly  included  in  it. 

Confectiones,  U.  S.  P. 

This  class  naturally  subdivides  into  two,  which  are  nearly  alike  in 
their  properties,  but  quite  unlike  in  their  mode  of  preparation. 

1st  Cla3s.     Conserves. 

Oor^tUio  auranlil  torlieu,  1  part  peel  (grated)  to  3  aagu. 

Cotijtttio  rotas  (br  an  unoMeintd  prtx'essj,  1  part  rose  leaf  to  3  HUfnf. 

QmftelM  amygdala  (Lond.  Pt.),  sweet  almonds,  gum,  and  siiear. 

By  beating  with  powdered  sugar  a  fresh,  moist  substance,  as  undried 
rose  petals,  or  the  rind  of  a  fresh  orange,  or  a  fruit  rich  in  oil,  and 
naturally  moist,  like  the  almond,  we  obtain  a  true  conser\-e.  The  trit- 
uration should  be  contiimcd  till  a  smooth  and  uniform  firm  paste  is 
produced,  which  will  generally  be  permanent  if  kept  in  a  well-covered 
vessel,  except  in  the  instance  of  the  almond,  which  will  be  rendered 
imfit  for  use  by  long  keeping,  and  hence  tlie  confection  has  been  omitted 
in  the  recent  editioas  of  the  U.  S.  Pharmacopoeia. 

Oon/ecHon  of  Tone  in  more  frequently  made,  according  to  my  olwerva- 
tion,  by  the  above  procens,  with  the  common  hnndred-leaved  and 
damask-rose  petab,  than  by  that  of  the  Pharmampeeia,  in  whirh  the 
powdered  red-rose  petals  are  directed  to  be  made  into  an  electuaiy ;  so 
that  c^mfcctio  rosee,  an  usually  met  nnth,  is  not  decidedly  astringent. 

Although  this  may  l>e  true,  it  should  be  the  especial  care  of  the 
pharmacist  that  the  confection  of  rose  which  he  iiaee  for  prescriptions 
should  conform  strictly  to  the  requirements  of  tlie  Pfiarmaoopaeia.  The 
substitution  of  the  himdred-leaf  rose  for  the  astringent  red  rose  u:  most 
unwarranted,  as  it  is  of  entirely  different  character. 

The  student  will  observe  also  that  the  PharmoMpcaa  of  1880  has 
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dismissed  confectio  aromatica,  confectio  aurantii  oorticis,  confectio  opii. 
This  last  cODfectioa  is  sometimes  called  Venice  treacle,  and  this  has 
given  trouble  to  the  younger  classes  of  pharmacists,  as  the  more  recent 
works  have  dropped  the  synonym  entirely, 

Confi-dion  of  orange-peel  is  made  ehiefly,  as  directed,  from  the  rind 
of  the  common  sweet  orange,  so  abundant  in  our  market,  and  not  from 
bitter  orange-peel.  The  proportion  is  1  part  of  the  grat«d  rind  to  3  of 
sugar. 

Confection  of  almondit  is  made  from  the  blanched  almonds,  triturated 
through  a  fine  sieve,  and  thoroughly  incorporated  with  the  gum  and 
suf^r,  thus  forming  the  whole  into  a  mass.  It  furnishes  a  ready  mode 
of  forming  almond  mixtures. 

2d  Class.     Mectuaries, 

Confectio  rosK.     Powd.  red  rase  S  pts.,  Biigar  64  pts.,  honej  12  pts.,  rose-water,  16  pts. 
Canjedio  aromaticia.     Aromatic  powder,  boiie5,  equal  parts. 
Canffdio  opii  (1  gr.  in  36).    Opinm  uowder,  aromatic  powder,  and  honey. 
Confectio  sennee.      Powd.  senna  and  coriander,  added  to  pulp  of  prunes,  li(n,  tama- 
rinds, and  puigiug  cassia. 

All  of  this  division  of  the  confections  are  mode  from  dried  and 
powdered  materials,  inrarporated  mechanically  with  a  saccharine  liquid 
into  mass. 

ConfeHuM  of  rose  is  used  as  a  vehicle  in  the  preparation  of  pills, 
whi<'h  is  almost  its  only  use;  it  was  directed  in  the  formula  for  blue 
pills,  but  now  tlisplaced,  most  of  its  ingredients  being  directed  in  its 
place. 

Aromnfie  confection  and  confedion  of  opium  are  somewhat  used  as 
vehicles  J  the  latter  is  prescribed  in  old  recipes,  and  sometimes  in  pre- 
scriptions, as  iheriaca  andronica.  It  enters  into  the  composition  of  a 
celebrated  fever  and  ^ue  mixture  introduced  among  extemporaneous 
preparations ;  it  is  sometimes  called  Venice  treacle.     ■ 

(hnfection  of  senna  is  a  fine  laxative,  and,  when  properly  prepareil,  is 
one  of  the  most  agreeable  remedies  of  its  class.  If  given  in  quantities 
enough  to  purge  actively,  it  sometimes  disagrees  with  the  stomach,  and 
is  liable  to  become  distasteful  to  the  patient;  it  should  be  remembered 
that  it  is  not  designed  to  take  the  place  of  a  purgative,  its  mission  being 
simply  that  of  a  laxative. 

Confectio  Roscb,  U.  S.  P.    (ConfecHon  of  Rose.) 

Red  rose,  in  No.  60  powder,  eigbt  parts 6 

Hugar.  in  fine  powder,  sixty-four  parte 64 

Clarified  honey,  twelve  parte 12 

Rose  water,  sixteen  parts 16 

To  make  one  hundred  parte 100 

Rub  the  red  rose  with  the  rose  water  heated  to  65"  C.  (149°  F.),  then 
gradually  atld  the  sugar  and  honey,  and  beat  the  whole  together  until 
thoroughly  mixed. 
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ChnfecHo  Sfunm,  U.  S.  P.     {Confection  of  Senna.) 

Senna,  in  No.  60  powder,  ten  parte 10 

Coriander,  in  No.  40  powder,  six  parte 6 

Ciuisiii  fiatnla,  bruined,  sixteen  parte IG 

Tamarind,  ten  parts 10 

Prune,  sliced,  Beven  pnrts 7 

Fi$;,  bruised,  twelve  parts 1^ 

Sugar,  in  fine  powder,  fifty  parts         .        ,        .        ,        ,        .50 

Water,  sixty  pttrta 60 

To  nialie  one  hundred  parte WO 

Plaije  the  cassia  fistula,  tamariad,  prune,  and  fig  io  a  close  vessel 
with  45  ])arts  of  the  water,  aud  digest  for  3  liours  by  means  of  a  water- 
bath,  fiejwirate  tlie  i«arser  portious  with  the  hand,  and  rub  the  pulpy 
nuL^.*,  firet  tlirough  a  coarse  hair  sieve,  and  then  through  a  fine  one,  or 
through  a  rauwlin  cloth.  Mix  tlie  residue  with  the  remainder  of  the 
water,  and,  having  digest^  the  mixture  for  a  short  time,  treat  it  as 
before,  and  add  tiie  product  to  the  pulpy  liquid  first  obtained.  Then, 
by  means  of  a  water-bath,  dissolve  the  sugar  in  the  pulpy  liquid,  aud 
evaporate  tlie  whole  until  it  weighs  84  parte.  Lastly,  add  the  senna 
and  coriander,  and  incorporate  tliem  throughly  nitli  the  other  ingre- 
dients while  yet  warm. 

It  is  generally  thought  that  this  confection  is  prepared  without  using 
the  cn.Sriia  fistula,  and  that  the  quality  of  tJae  fruits  is  not  as  good  as  it 
should  be ;  this  has  greatly  decreased  the  demand  for  it.  This  shmild 
not  l>e  permitted,  as  every  good  pharmacist  can  prepare  it  of  efBdent 
and  satisfactory  quality. 

Hemorrhoidal  Electuary. 
The  following  recipe  has  been  in  use  for  many  years  as  a  remedy  for 
piles,  and,  from  the  numerous  cases  in  which  it  has  afforded  relief^  is 
believed  to  be  worthy  of  a  place  among  our  unofficinal  formulas: 

Take  of  Bitartrate  of  potaaaium, 
Fowderetl  jalap, 

Powdered  nitrate  of  potassium,  of  ear>h       .        .        .     Jbb, 
Confeetion  of  senna 5J- 

Make  into  an  electtmry,  iBing  symp  of  ginger  if  too  hard.' 
Dose,  a  piece  tlic  size  of  a  marble,  3  times  d^ly- 

Confection  of  Black  Pepper.     {  Warded  Paste.) 

The  following  is  the  recipe  from  the  London  Pharmacopreia  for  this 
celebiiitcxl  prcjiaration,  which  is  not  unfrequentlv  prescribed  for  piles; 
it  is  i^iid  to  require  to  be  used  contiuuously  for  some  months  to  realize 
good  results : — 

Take  of  Black  pepper. 

Elecampane,  each 1  tb,  g^j. 

Fennel  (aeeda) 3  lbs.        5iy. 

■  Sugar,  each 2  lbs.        5ij, 

Rub  the  dry  ingredients  together  into  a  very  fiue  powder,  and  keep 
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them  in  a  covered  vessel ;  but,  whenever  the  confection  b  to  be  used, 
add  the  powder  ^rradually  to  the  hooey,  and  beat  them  until  thoroughly 
incorporated.     Dose,  5j  to  3ij,  3  tiniea  a  day. 

Pastes, 

Medicines  having  sugar  and  gum  for  their  basis,  of  a  firm  yet  flexi- 
ble conaistenc*,  interm«liate  between  confections  and  lozenges,  are  called 
P<isk«.  These  are  usually  sold  in  sheets,  or  in  small  squares,  each  of 
wliich  is  of  suitable  size  to  be  taken  at  one  time  into  ttie  mouth,  and 
covered  with  powdered  sugar,  or,  in  the  case  of  jujube  paste,  with  oil, 
to  prevent  their  stickiug  together. 

The  object  proposed  in  tlieir  preparation  is  the  production  of  an 
agreeable  demulcent  and  expectorant  form  of  medicine ;  as  their  pleas- 
ant qualities  are  to  a  great  extent  lost  by  age,  they  should  lie  frequently 
prewired. 

Ine  transi>arent  kinds  are  allowed  to  cool  and  harden  spontaneously, 
while  the  opaque  varieties  are  stirred  and  beaten  as  they  cool.  A  few 
re«:i[)e8  for  pastes  are  appended : — 

Jujtibe  Faste.     (Tmnsparent  Gum.  Paste.) 

Take  of  Giini-arabic f.  ouncee. 

Water 8  fluiOoiinees. 

Bruise  the  gum,  and  make  it  into  a  clear  mucilage,  which  may  be 
(xtnvcnieotly  done  by  inclosing  it  in  a  bag  of  coarse  gauze  suspended 
near  the  top  of  the  vessel  of  cold  water;  mtroduce  the  mucilage  into 
an  evaporating  dii^h,  and  add — 

Synip 7  ounces  (by  weight). 

Kvaporate  to  a  vcrj-  thick  consistence,  adding,  towards  the  last — 
Orange-flower  wiiter  ....    2  fluidounces. 

I*t  it  cool,  remove  the  crust  which  will  have  formed  on  the  surface, 
and  run  the  jia-stc  into  .ihallow  tin  pans,  which  lay  away  in  a  warm  place 
t^)  dry.  In  order  to  tnni  out  the  paste,  some  arc  in  the  habit  of  slightly 
grea.-'ing  the  pans;  hut,  thi.'i  oil  sometimes  Ijccoming  rancid  and  giving 
unpleasant  proiwrtics  to  the  ytantc,  it  is  suggested  by  Dor\autt  to  make 
u.-ie  of  tin  jwms  pn'panxl  by  spn-ading  with  a  rag  a  globule  of  mercury 
over  the  whole  inside  surface,  and  then  wiping  it  well.  The  moulds 
need  to  be  gone  over  with  the  mercurj'  ttnly  ont*  in  8  or  10  times. 
Tlie  French  Voilvx  dirt^cts  the  addition  of  a  decoction  of  jujul>o  (ziziphus 
vulgaris) ;  this  is  now  entirely  omitted.  The  paste  is  geuer.illy  flavorwl 
with  oil  of  lemon,  i>range,  or  rose,  and  when  this  last  is  used  the  paste  is 
«Ml()rod  red. 

Miirsliiiialhir  Pustr.     {O/vtqiie  Gum  Paste.)    (Pair  de  G'limauvc.) 

Take  of  Gutn-arabii;  (wbite), 

Sugar,  of  each ]  tt. 

Wnter t^nfiicient. 

Orange-flower  water f^iij. 

White  of  eggB No.  x. 
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Coutusti  the  gum,  dissolve  it  in  ihc  wat<^r,  and  straiu ;  put  the  guiiiiiiy 
solution  upou  the  lire  in  a  deep  wide  pau,  add  the  sugar,  sttrring  it  coii- 
stniitly  till  it  has  the  eonsLstenee  of  thiok  honey,  carefully  regulatiiij; 
the  heat.  Then  beat  the  egg^s  to  a  froth,  mid  them  and  the  oranjn— 
flower  wjiter  to  the  paste  gradually,  M'hi<-h  must  be  stirred  fonstantly  ; 
continue  to  beat  the  paste  until  a  small  portion  plaoed  in  the  hand  no 
longer  udhonM  to  it,  then  pour  it  out  on  a  slab  or  in  pans  dustitl  with 
staix'li, 

Iceland  moss  ]Kiste  i»  made  in  the  same  manner,  altering  the  flavor 
only. 

Qtrrageen  Paste.     {M'lW.hoh.) 

Take  of  Cnrrngeen T^. 

Water Ovj. 

Boil  the  carrageen  {previously  soakwl)  first  in  4  pinti^,  and  then  in 
the  remainder  of  the  water,  aud  mix  tlie  liquidti ;  to  this  add  pure  gniu- 
arabic  and  sugar,  of  each  S  oz.,  .strain,  evaporate  to  a  very  thick  consist- 
ence, cool  it  and  separate  any  crust  and  run  it  out  into  pans  or  on  a 
slab. 

IcfUind  Moss  Paste.     (French  Codex.) 

Take  of  IceUnd  moss Sij. 

(lum-arabic Jx, 

Sugar |viy. 

Wttier Sufiident. 


Wash  the  Iceland  moss  in  boiling  water,  and  having  rejected  this,  bm\ 
it  in  an  additional  portion  of  water,  for  au  hour.  Kxpress  aud  strain, 
add  the  gum  aud  sugar,  and  evaporate  till  a  drop  does  not  adhere  to  Ihe 
back  of  the  hand,  then  cool  it  on  a  marble  slab. 

TKOCHISCI — LOZENO  E8. 

The  manufacture  of  lozeuges,  confections,  and  some  of  the  .syrups,  is  jKirt 
of  the  art  of  the  confectioner  as  well  as  tliat  of  the  pharmaci^,  juhI  it  eoit-n^ 
quently  is  eminently  pro{)cr  that  the  best  mothofl  of  making  them  shall 
DC  thoroughly  nnderstoixl. 

Tiie  character  and  condition  of  the  materials  used  is  ver^'  ini]iortant. 
The  sugar,  which  ia  generally  the  largest  component,  should  Ik'  of  the 
kind  known  as  confectioners'  powdered  sugar,  and  can  be  puri-hiised  of 
tlio  confectioners  at  a  cent  or  two  advanw  upon  the  common  priw  i>f 
granulated  sugar.  This,  with  the  other  powdt-rs,  must  he  sie\'ed,  and. 
when  mixc<l  thoroughly,  the  mass  should  Ik  formed  by  the  addition  of 
mncil;^je,  symp,  or  wator,  as  the  case  may  rc^inire. 

Lozenges  may  Ix:  described  as  of  two  kinds — those  in  the  form  «( 
flat  disks  or  ovab,  and  those  in  cylindrical  form — the  custom  of  thi- 
trade  demanding  a  few  of  the  latter  shajx- ;  the  liquorice,  Wistnr's  and 
Spitta's,  being  made  in  this  shape.  Where  any  of  tne  compinents  are  "f 
a  volatile  nature,  this  shape  is  to  be  prefemil,  as  it  exposes  much  less 
surface  to  the  air,  but  it  must  l>e  admitted  that  tlie  appearance  is  not  so 
good  as  tliat  of  tlie  disk-sliap^id  lozenge. 


;vC00»^lc 


LOZENOES.  873 

The  method  of  fonning  these  different  lozenges  inay  Ix-  briefly  described 
as  follows : 

A  pieoe  of  the  niai^  weighing  alwjut  ^  an  oiiiil«  if:  placed  upou  tlie 
bourd  and  rolled  till  it  extenibi;  to  tlie  guides  on  eaeh  eiae  and  h  of  uni- 
form thickness.  The  up[)er  Iwerd  is  tlieu  tumotl  over  and  the  imu^ 
rolled  with  the  cutting  sid<^,  which  marks  them  into  a  number  of  pieces  of 
equal  size,  when  they  are  n>lle<l  off  to  the  drying  board  and  peroiittwl 
to  remain  till  hard  enough  to  pack ;  when  thus  dried  they  readily  break 
at  the  places  marked. 

Fig.  212  exhibits  the  apparatus  ascd  for  making  lozenges  of  the  form 
that  Wititar's  and  Spitta';*,  two  popular  lozenges  in  Philadelphia  and 
many  other  \tartB  of  this  c<iiuitry,  are  oi-diimrily  tnade. 

A  represents  a  Ixiard  about  27  inches  long,  20  wide,  and  an   inch 

Fig.  212. 


-^mwM^^^s^:^ 


thick ;  at  5  inches  from  one  side,  the  surface  is  planed  off  to  a  thicknetus 
of  ^  of  an  inch,  slanting  uniformly.  On  the  under  side  at  each  end  is 
a  strip  j  of  an  inch  thick,  extending  the  whole  width  of  the  board  ; 
and  at  each  end  on  the  top  are  brass  pieces  \  of  an  inch  in  tliickness, 
secured  by  screws.  B  represents  the  roller  board,  which  is  alKnit  y.'J 
inches  long,  4  or  5  inches  wide,  and  j  of  an  inch  thick,  with  guides 
which  fit  the  guides  <iu  the  Ixnird  upon  which  the  mass  is  rolled  ;  in 
the  back  of  this  l>oard  parallel  pieces  of  bni^  arc  set  |  of  an  inch  a[>art. 
C  represents  a  board  having  parallel  semi-cylindri*^!  gitK»ves  extending 
from  end  to  end,  in  which  the  lozenges  are  received  and  kept  till  dry 
enough  to  pack. 

The  flat  lozenges  are  made  by  rolling  the  mass  out  to  the  required 
thickness  with  a  rolling-pin,  upon  a  flat  board,  which  has  guides  upon 
the  sides  which  may  l)e  raised  or  lowered  by  means  of  wrews,  thus  titting 
the  machine  for  different  sized  lozenges. 

Three  different  machines  have  lieen  sjiecially  made  for  this  piirpose, 
one  by  Mr.  F.  \,.  Slocum,  one  by  Mr.  Harrison,  and  one  by  Mr.  \V. 
C.  Franciscu;*,  of  the  class  of  1882-83,  P.  C.  P.,  which  combines  a 
lozenge  apparatus,  pill  machine,  an<]  jtlaster-spreading  maehlue. 

The  lozenge  board  d(?viMe<l  by  Mr.  F.  E  Harrison,  and  illustrated  in 
Fig,  21^!,  is  the  most  (inislied  apparatus  that  hiw  yet  been  descrilw-d. 
It  consists  of  a  board  made  of  well-seasoned  wood,  16  inches  long,  11 
inches  wide,  and  }  of  an  inch  thick ;  attached  firmly  to  its  umlcr  surfw-e, 
one  at  each  end,  are  two  levelled  piecfs,  11  inches  in  length,  so  as  to 
run  entirely  across  the  board ;  these  pieces  are  J  of  an  inch  on  one  edge 
and  taper  to  \  of  an  inch  on  the  <rtlier.  The  bevels  of  each  taper  in 
the  same  direction.  The  Ixxinl  is  suiTounded  with  a  frame  1  inch  thick,. 
3  inches  in  height  on  the  sides,  and  2g  incites  upon  the  ends,  eo  that 
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the  sides  project  |  of  ao  inch  above  the  ends.     There  is  a  second  frame 
inside  the  outer  one,  and  beneath  the  board,  which  is  made  to  move 


0 


Section  of  trocbe  board. 

back  and  forth,  in  two  grooves  cut  in  the  outside  frame,  one  on  each 
side ;  upon  this  inner  frame  there  are  two  bevelled  pieces  firmly  secured, 
and  corresponding  to  the  strips  attached  to  the  board.  When  the  inner 
frame  is  caused  to  move  forward  (by  a  screw  which  is  fastened  by  a 
plate  upon  the  frame)  the  bevelle*!  strips  attached  to  the  inner  frame 
press  agaiiLst  the  l)evclle<l  strips  upon  tlie  board,  and  by  continued  force 
the  txtard  is  caused  to  ascend  in  the  frame ;  by  turning  the  screw  in  the 
opposite  direction,  the  frame  is  drawn  back  to  its  former  position,  and 
the  board  fulls  ^ain  in  a  horizontal  direction.  It  is  impossible  for  the 
frame  to  spring  from  its  position,  as  it  is  held  firmly  by  the  grooves. 
The  boanl  may  be  taken  out  when  desired,  for  cleaning,  after  use.  The 
iK'vclled  strip  ser\-es  to  prevent  ^varping  of  the  board,  and  the  bevels  give 
3  of  an  iiK'h  rise;  oa  it  requires  15  complete  revolutions  of  the  screw  to 
effect  this  motion,  a  half  turn  raises  it  j',^  of  an  inch. 

The  appearance  of  the  entire  apparatas  is  neat,  and  forms  an  attnuv 
tive  piece  of  store  furniture. 

Tlie  roller  is  so  constructed  tiiat  the  haudie  forms  a  continuous  piece, 
running  through  a  hole  J  inch  in  diameter ;  thus  the  handles  may  be 
held  firmly  while  the  roller  revolves.  At  each  end  of  the  roller  there 
is  a  flange  f  inch  high  and  1  inch  wide,  which  serves  to  keep  it  in  its 
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place,  and  also  to  preveot  it  being  bruisod  by  contact  witli  hard  nub- 
stances  on  the  counter,  or  wherever  it  may  be  laid  down. 

Fig.  215  represents  a  simple  apparatus  useil  for  rolling  and  cutting 
this  description  of  lozenges.  It  is  well  adapted  to  use  in  making 
lozenges.     The  roller  shown  in 

tlie  cut  is  of  hard  wood.     The  Kg.  216. 

rolling-board  is  adjusted  as  f'ol- 
kuvs :  Having  a  punch  of  a  cer- 
tain diameter,  a  small  portion 
of  the  mass  is  rolled  and  cut 
out,  and  its  weight  astrertained ; 
if  it  be  too  heavy,  the  cake  is 
rolUxl  thinner,  and  so  on  until 
adjusted  to  the  requirwl  weight; 
a  strip  is  now  tacked  on  to  each 
eido  of  the  board  within   the 

rango  of  the   roller,  and   corre-     Board,  roller,  nnd  punch,  tor  mBklns  lOTengeB. 
siM)nding  in  thickness  with  the 

cake,  so  that  the  roller,  when  passed  over,  will  reduce  the  medi- 
cated mass  to  the  right  thickness.  A  board  arranged  in  this  way 
should  be  kept  for  each  kind  of  lozenges,  as  the  weight  of  different 
materials  vanes,  and  in  adjusting  it  a  small  allowance  must  be  made 
for  the  moisture  present  in  the  soft  mass,  which  increases  its  bulk.  In 
dividing  a  mass  extemporaneously,  it  is  convenient  to  roll  the  whole 
out  into  a  square  or  oblong  cake  of  suitable  size,  and  then,  with  a 
spatula,  divide  it  equally  into  a  definite  number  of  rectangular  masses, 

A  manufacturer  of  great  experience  informed  the  editor  that  he  had 
found  a  steel  roller  turned  perfectly  true,  and  a  slab  with  supporting 
strips  made  very  accurately,  were  essential  to  secure  handsome  lozenges. 
If  it  be  desirable  to  have  the  roller  warm,  such  a  one,  having  one  of 
the  handles  to  unscrew  and  gum-elastic  "washer"  interposed,  will  enable 
the  operator  to  keep  the  temperature  at  any  heat  a  little  below  that  of 
boiling  water  for  some  time,  and  by  renewing  the  heated  water  to  main- 
tain the  desired  temperature. 

Some  manufacturers  have,  independently  of  their  cutting  punches,  a 
stamp  bearing  the  name  of  the  base  of  the  lozenge,  or  the  cai-d  of  the 
manufacturer,  which  they  impress  upon  eadi  lozenge;  for  white  lozenges 
the  punch  is  sometimes  dip[>e<l  in  an  infusion  of  (X)rhineal.  The  cutting 
punchfs  are  somotimcs  so  made  as  to  combine  cutting  and  marking  in 
one  ojx" ration, 

III  ordt^r  to  have  lozenges  nicely  cut,  it  is  important  to  clean  the  cut- 
ting punch  frequently  by  steeping  it  for  a  moment  in  water,  then  wiping 
it  dry. 

In  lozenges  made  of  vegetable  powders,  as,  for  inshincc,  those  of 
ipecacuanha,  the  use  of  thick  niucilagc  is  advised  to  prevent  the  ex- 
tractive matter  from  coloring  the  product. 

The  mucilage  used  is  nearly  ahvaj'3  made  of  gum  traga«uith,  but 
some  pharmacists  prefer  tlmt  of  gum-arabic,  as  giving  them  a  more 
translucent  appearance;  white  of  egg  is  recommended  lor  the  same 
purpose. 
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The  qiiaatity  of  mucilage  necessary  to  thicken  9ulBtanc«s  varies' 
somewhat ;  it  is  greut<T  for  lozenges  which  contain  drj'  powders  thuu 
for  those  nmde  of  extractive  sultstances.  It  may  be  remarketl  that 
lozcngot  <!<)ntaintQg  a  large  proportion  of  mucilage  become  very  hard 
by  time. 

Mucilages  are  sometimes  made  with  simple  water,  and  sometimes  with 
aromatic  waters,  or  the  latter  are  replaced  by  essential  oils  added  directly 
to  the  mass,  or  in  advance  to  the  dry  powders. 

Within  tlie  la^t  few  years.  Dr.  Morrell  Mackenzie,  of  England,  lias 
recommended  the  n.se  of  black  currant  j)aste  as  a  vehicle  for  the  forma- 
tion of  lozenges ;  and  while  it  may  be  u-scful  for  estemporaneous  pro- 
scriptions, where  an  Jtstringcnt  is  indicated,  it  !«cms  hardly  to  deserve 
the  great  encomiums  bentow^cd  upon  it 

M.  Garot  mentions  u  (jlerman  method  which  confectioners  sometimes 
make  use  of  to  aromatize  lozenges  extemporaneously  after  their  desic- 
cation. It  consists  in  dissolving  a  volatile  oil  in  ether,  and  pouring 
this  solution  upon  the  lozenges  contained  in  a  Ixittle  with  a  large  mont)i, 
shaking  them  well,  then  pouring  the  lozenges  upon  a.  sieve,  and  itistaiitly 
placing  them  in  a  stove  to  dispel  the  ether.  This  method  is  very  <'ou- 
venient,  as  it  permits  the  pro[»mtion  of  a  lai^  quantity  of  inculorous 
lozenges,  which  may  be  flavored  as  they  are  needed. 

By  means  of  an  atomizer  a  large  number  of  lozenges  may  be  flavored 
very  quickly  and  uniformly.  The  flavoring  ingredient  is  dismlved  in 
ether  or  strong  alcohol,  and  put  into  the  bottle  of  the  atomizer ;  the 
current  of  air  driven  rapidly  through  tlie  instrument  is  directed  for  an 
equal  lengtli  of  time  to  every  part  of  the  mass  of  lozenges,  which  should 
be  exposed  in  thin  layers  for  this  purpose. 

The  pharmacist  will  often  find,  especially  in  very  dump,  warm  weather, 
difficulty  in  dniug  lozenges,  particularly  those  which  contain  deliquescent 
and  very  soluble  salts,  such  as  muriate  of  ammonia.  The  drj-iJig-box 
described  on  page  111  will  be  found  of  great  advantage  in  snch  cnsoi. 

A  n  apparatus  for  making  flat  lozenges,  extemporaneously,  was  dcstTibcd 
by  Jlr.  A.  I).  Marcy,  Ph.  G.,  in  Xew  Eemediat,  pof^  34, 1882. 

The  apparatus  consists  of  a  piece  of  brass,  steel,  or  iron  tubing  about 
3  inchcN  long,  f  of  an  inch  in  diameter  on  die  inside,  and  at  least  |  of 
an  inch  thick.  The  inside  must  be  perfectly  smooth  and  round,  and  the 
ends  square,  in  order  that  the  troches  may  present  a  regular  and  smooth 
appearance.  It  is  better  to  have  the  inside  silver-plated,  to  prevent  con- 
tamination of  the  mass  with  metal,  and  to  make  it  easy  to  keep  clean. 
The  inside  of  tlie  tulic  is  to  be  fitted  with  a  solid  piston  of  the  same 
length  as  the  tube,  and  made  of  hard  wood,  or,  preferably,  of  metal, 
having  a  top  of  the  same  diameter  as  the  outside  of  the  tube,  and 
extending  1  inch  above  it;  the  liottom  of  the  piston  must  bo  i)erfcctly 
smooth  and  flat.  A  smootli  solid  plate  of  nicbd  should  be  used  to  sup- 
port the  apjiaratus. 

iV  iiia-«i  is  to  be  formed  of  the  ingredients  of  as  firm  a  iN)nsisten(«  as 
possible,  and  then  rolletl  out  as  in  the  pnxn^  for  making  pills.  This 
IS  then  divided  into  as  many  pieces  as  there  are  lozt^uges  required ;  take 
one  of  the  jiieccs,  and  having  dustc<l  it  and  the  plate  with  Ivcopodium, 
to  prevent  its  sticking,  place  the  lid>e  over  it,  and  drive  the  piston  down 
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upon  it  with  a  sharp  blow ;  then  raise  the  tube,  and  a  slight  tap  will 
discharge  it  from  the  tube. 

To  suit  the  different  sizes  of  lozeDges  it  is  best  to  have  several  sized 
tubes. 


Tbochisci,  U.  S.  p. 


Trocliiitri  ncidi  tan- 

Trochisei  ammonii 

chloridi. 
Trodijttci  catechu. 

TrochiBci  cratae. 

Tmchisci    cubebce. 

TrochiBci  fem. 
TmcliiMci     glycjT- 

rhir^  et  opii. 
Trocliisci     ipecacu- 

TrophiBci  krenierUe 

TrocliiBci  luagncflis 

TnichiHci    menthK 
'      piperilte. 
I  Troohisci  morphiiue 
el  ipecacu  anhte. 


Trochitici     potassii 

cbloratiB. 
Trochisci  Hodii  bi- 

i^irbonatui. 
Tmcbiari  xodii  san- 

liininaliH. 
Tn--hi9ci 


ProporHon. 

1  grain  in  enrh. 

2  grains  in  each. 
1  gmin  in  each. 

4  grains  in  eadi. 
i  grain  in  each. 

5  grains  in  each. 
Ext.  opii,  j^  gr. 

I  }  grain  in  each. 

]  grain  in  each. 

3  grainii  in  each. 

I  t  grain  in  eacb. 

I  MorpbioEeaiiiph., 

I      jV  gr.  in  each 

ipecaciianhKifj 

gr.  in  each. 

I  5  grains  in  each. 

'  3  grains  in  each. 

1  grain  in  each. 

igiberig  '  2  grains  in  each. 


r,  tragai-anlii,  orange-    .^strinieent. 


Sngar,  Iragacantli,  svrup 
Sugar,  irafiiacanth,  orange- 
G  uni-arabic,  nutm^,  sugar 

Exl.  liquorice,  oi]  of  sassa- 
fras, giim-arabic,  iiynip 
^  of  tolu. 

Vanil  la,  sugar,  t  ragacant  h . 
Liquorice,  gum-arahir,  su- 
gar, oil  of  anise. 
Tragacanth,  sugar,  aynip 

of  orange. 
Sugar,  Irnjiacanth,  orange- 
Sugar,  nutmeg,  iragacanth 

mucilage. 
Sugar,  niucilage  of  ireKa- 

Sugar,  oil  of  gaultlieria, 
Iragnmnth. 


Sugar,  tragaranth,  spirit 
of  lemon. 

Sugar,  nulmeg,  tragacanlh 
mucilage. 

Kngar,  tragacantb,  orange- 
Howe  r  water. 

f^iigar,  iragBonnth,  synip 
tif  gi  Tiger. 


Stimulanl.  alter- 
Aijtringenl. 


Tonic,  liipinatii 

pectdrant. 
P^x)>e[-ti)rant. 

Autrinjifent. 

.\ntBcid. 


Anlineplic. 

Antncid. 

Vermifuge. 


stimulant. 


Working  Foh.mui,ah  fok  Offkinai,  Ij<i/k.\<jbh. 
TroekUci  Acid!  Tniitim,  U.  S.  P.     {Ti-ocAai  of  T'lnnic  Antl.) 


Tftiinic  acid,  one  hundred  grainB  . 
Sugar,  in  fine  powder,  one  thousand  ^aina . 
Trt^;Acnnth,  in  fine  powder,  twenty-five  grains 
Ornnge-flower  water,  a  sufficient  quantity 
To  make  one  hundred  trochex 


Gmini'.  Hrammsa. 

](!)  fi-SO 

1(100  65.00 

25  i.m 


Rub  the  powders  t*^thcr  until  they  are  thoroughly  mixed ;  then, 
with  urange-flower  water,  form  a  laaan,  to  I>c  divided  into  100  troohes. 
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7)-ochisci  AmTmnii  Chloridi,  U.  S.  P.    {Thxhes  of  Chloride  of 

Aimnonium.) 

an 
fine  powder,  iwo  hundred 


Sugar,  in  fine  powder,  one  thousand  grAina .  KlUO 

Tragacanth,  in  tine  powder,  twenty-five  grains  .         '25 

Byrup  of  tolu,  a  sumcient  quantity 
To  n 


o  make  one  hundred  troches 


Rub  the  powders  together  imtil  tbev  are  ^oroughly  mixed ;  then, 
with  eyrup  of  tolu,  form  a  inass,  to  be  aivided  into  100  troches. 

Trochisci  Catechu,  U.  S.  P.    (jyoches  of  OcUechu.) 

OnlnB,   OranuDM. 
Catechu,  in  fine  powder,  one  hundred  grains  100       6^ 

Sugar,  in  fine  powder,  one  thousand  grains  .  .    1000      65.00 

Tragacanth,  in  fine  powder,  twenty-iive  grains  25        l.GO 

Oraiige-flower  water,  a  sufficient  quantity 

To  niake  one  hundred  troches lOU 

Bub  tlie  powdeiB  together  untQ  they  are  thoroughly  mixed;  theD, 
with  orange-flower  water,  form  a  mass,  to  be  divided  into  100  troches. 

Ji-ochisci  Greta:,  U.  8.  P.    { JVockes  of  Chalk.) 

Prepared  chalt,  four  hundred  grains 
Acacia,  in  line  powder,  one  hundred  grains 
Nutmeg,  in  fine  powder,  fifteen  grains . 
Sugar,  m  fine  powder,  six  hundred  grains 
To  make  one  hundred  trochee 

Bub  them  together  until  they  are  thoroughly  mixed ;   then,  with 
water,  form  a  masa,  to  be  divided  into  100  trochee. 

Trochisci  OiibeixE,  U.  S.  P.    {Troches  of  Cubeb.) 

Gnilni.    QnmincL 

Oleoresin  of  cubeb,  fifty  grains -W        3.25 

Oil  of  sassafras,  filleen  grains 15        I.uO 

Extract  of  glycyrrhiza,  in  fine  powder,  four  hundred 

ftrains 400      26.00 

Acacia,  in  fine  powder,  two  hundred  grains.  .  300  13.00 
Syrup  of  tolu,  a  sufficient  quantity 

To  make  one  hucidred  troches 100 


Bub  the  powders  together  until  they  are  thoroughly  mixed ;  then  add 
the  oleoresin  aud  oil,  and  incorporate  them  with  the  mixture.  Lajtly, 
with  syrup  of  tolu,  form  a  mass,  to  be  divided  into  100  troches. 

Trochisci  Ferri,  U.  8.  P.    (Twhes  of  Iron.) 

Qnioh.    Gramme*. 

Hydrated  oxide  of  iron,  dried  at  a  temperature  not 

exceeding  80°  C.  (IZfi-F.),  five  hundred  grains     .      500      32.50 

Vanilla^  cut  into  slices,  ten  grains 10        O.IV) 

Sugar,  in  fine  powder,  fifteen  hundred  grains       .  IGOO     "97.50 

Mucilage  of  tragacanth,  a  sufficient  quantity 

To  make  one  hundred  troches 100 
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Rob  the  vanilla,  first,  with  a  portion  of  the  BUgar  to  a  aniibrm  powder, 
and  afterward,  with  the  oxide  of  iron  and  the  remainder  of  the  sugar, 
until  they  are  thoroughly  mixed.  Then,  with  mucilage  of  tragacauth,. 
form  a  ma^,  to  be  divided  into  100  troches. 

D-ockisci  GlycyrrkizfE  et  Opii,  U.  S.  P.    {Troches  of  Glyeyrrhtza 
and  Opium.) 

Oraid.    amnmei. 

Extract  of  glycyrrhiza,  in  fine  powder,  two  hundred 

grains 200  13.00 

Extract  of  opium,  in  fine  powder,  five  grains               .  6  0.32 

Acacia,  in  fine  powder,  two  hundred  grains .        .        .  200  18.00' 

Sugar,  in  fine  powder,  three  hundred  grains         .        .  800  19.60 

Oil  of  anise,  three  grains 3  0.20 

To  make  one  hundred  trochea 100 

Rub  the  powders  t<^ether  until  they  are  thoroughly  mixed ;  then  add 
the  oil  of  anise,  and  incorporate  it  with  the  mixture.  Lastly,  with  water^ 
form  a  mass,  to  be  divided  into  100  troches. 

Trochisci  IpecacuanhcE,  U.  S.  P.     (Troches  of  Ipecac.) 

Ipecac,  in  fine  powder,  twenty-five  grains  ...  25  1.60 
Tragacanth,  in  fine  powder,  twenty-five  grains  .  .  25  1.60 
Sugar,  in  fine  powder,  one  thousand  grains . 

a _r ,  a  sufiicient  quantit  ■ 

e  hundred  trochee 


Rub  tbe  powders  together  until  they  are  thoroughly  mixed;  then, 
with  syrup  of  orange,  form  a  mass,  to  be  divided  into  100  troches. 

Trochisci  KramericE,  U.  S.  P.     {Troches  ofKrameria.) 

Extract  of  kraraeriti,  one  hundred  grains    ...      1 
Sugar,  in  fine  powder,  one  thousand  grains  .         .         .10 
Tragacanth,  in  fine  powder,  twenty-five  grains    . 
Orange-flower  water,  a  auflicient  quantity 

To  make  one  hundred  troches         .... 


Rub  the  powders  tc^ether  until  they  are  thoroughly  mixed ;  then, 
with  orange-flower  water,  form  a  mass,  to  be  divided  into  100  troches. 

Trochisci  MagnesicB,  U.  S.  P.    (  Troches  of  Magnesia.) 

Grelna.   Gramme*, 

Magnesia,  three  hundred  grains 300      19.50 

Nutmeg,  in  fine  powder,  fifteen  grains  .        ...        15        1.00 
Sugar,  in  fine  powder,  nine  hundred  grains  .        .      900      58.50 

Mucilage  of  tragacanth,  a  aufificient  quantity 

To  make  one  hundred  troches 100 

Rub  the  magnesia  and  the  powders  t(^fcher  until  they  are  thorotighly 
mixed ;  then,  with  mucilage  of  tragacanth,  form  a  mass,  to  be  divided 
into  100  troches. 
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Trocliisci  Mentkce  Hperita,  V.  S.  P.     {Troches  of  Peppermint.) 

Oil  of  peppermint,  fifteen  grains 15        1.00 

Sugar,  in  hne  powder,  twelve  hundred  grains      .  1200      78.t)0 

Mucilage  of  tra);a,caiith,  a.  aiifficieut  quaiititv 

To  make  one  hundred  Irorhea        .        '.        .        .  100 

Rui)  the  oil  of  peppenniot  and  the  sugar  bother  until  they  are 
thoroughlv  mixed ;  then,  with  mucilage  of  tr^acanth,  form  a  mass,  to 
l»e  ilivided  into  100  troches. 

'J'iiK-k'-'<ci  M'yrjikinm  d  TpecaciianfuE,  U.  S,  P.     { Troche-n  of  Morphine 
and  Ipecac.) 


Sulphate  of  morphine,  five  grains         .        ,        .        .  5       0.32 

Ipecac,  in  fine  powder,  sixteen  grains  ....  16        1.(10 

Sugar,  in  fine  powder,  two  thousand  grains  .        .        ,  2000    130.00 

Oilof  gaulthei-ift,  twograiiiB 2        O.IS 

Mucilage  of  tragacanth,  a  auiScieut  quantity 

To  make  two  hundred  troches        ....  ^00 

Rul)  the  powders  togisther  until  they  are  thoroughly  mixed;  then 
add  the  oil  of  gaultheria,  and  incorporate  it  with  the  mLvture.  Lastly, 
with  mucilage  of  traganmth,  form  a  mass,  to  be  divided  Lato  200  troches. 


oi-hisci  Poiassii  Chloratls,  U,  S.  P.  ( Troches  of  Chlorate  if  Potimium.) 

Oralnt.    <;nmmcK. 


Chlorate  of  potassium,  in  tine  powder,  five  hundred 

grains 

Sugar,  in  fine  powder,  nineteen  hundred  grains 
Trnj^acanth,  in  fine  powder,  one  hundred  grains 
Spirit  of  lemon,  ten  grains    .... 
To  make  one  hundred  trix'hes 


500      32.50 
1900    124.00 


Mix  the  sugar  ivith  the  tragmantli  and  the  spirit  of  lemon  by  triturar 
tion,  in  a  mortar ;  then  transi'cr  tlie  mixture  to  a  sheet  of  paper,  and  hy 
means  of  a  bone  aj)atula,  mix  with  it  the  chlorate  of  potassium,  being 
<'!in^fHl  to  avoid  tritnration  and  pressure,  to  prevent  the  mixture  from 
igniting  or  exploding.  Lastlv,  with  water,  form  a  mass,  to  be  divided 
into  100  troches. 


Trochi^i  ^iii  Bicarbonatls,  U.  S.  P.     Hooches  of  Bicarbonate  of 

axfi/m.) 

GrHtns.    Gnmmes. 

Bicarbonate  of  sodium,  three  hundred  grains  .  .  300  19.-50 
Sugar,  in  fine  powder,  nine  hundred  grains  .  .  900  58,50 
Niitmeg,  in  fine  powder,  fifteen  ^ains      ...  15         1.00 

Mucilage  of  tragacanth.  a  sufficient  quantity 

To  make  one  hundred  troches  .        .     '  .        .        .        100 

Rub  the  bicarbonate  of  sodium  with  the  powders  until  they  are  thor- 
oughly mixed ;  then,  with  mucili^e  of  tragacauth,  form  a  maee,  to  be 
divided  into  100  troches. 
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Troekisd  Sodii  SantoninaUs,  U.  S.  P.     ( lYockes  of  Santoninate  of 
Sodium.) 

OnSna.   Grunmea. 
Santoninat«  of  sodium,  iti  fine  powder,  one  hun- 
dred grsins 100         C.50 

Bugar.  in  tine  powder,  two  thousand  );raina  .         2000      130.00 

Tragapanth,  in  fine  powder,  fifty  grains   ...  50         3.25 

OranKe-tlower  water,  a  suHicieiit  quantity 

To  make  one  hundred  troches 100 

Rub  the  powdnrs  together  until  they  are  thoroughly  mixed ;  then, 
with  orange-flower  water,  form  a  mass,  to  be  divided  into  100  troches. 

Troches  of  santoninate  of  sodium  should  be  kept  in  dark  amber- 
oolorcd  vials. 

Trochisci  Zingiheris,  U.  S.  P.     ( Troches  of  Ginger.) 

(i  ml  IIS.    (inunmes. 

Tincture  ofginger,  two  hundred  grains    .        .        .  20U       1300 

Trngacanth,  in  fine  powder,  lifty  groine  ...  50         3.25 

Sugar,  in  fine  powder,  two  ihouHand  gmins  .        3XW      130.00 

Syrup  of  ginger,  a  suifidcnt  quantity 

To  make  one  hundred  troches 100 

Mix  the  tincture  of  ging«r  with  the  sugar,  and,  having  expose<l  the 
mixture  to  the  air  until  drj-,  reduce  it  to  a  fine  powder ;  to  tliis  add  the 
tragacanth,  and  mix  thoroughly.  Ijastly,  with  syrup  of  ginger,  form  a 
masH,  to  be  divided  into  100  troches. 

Unofficinal  Lozesoes. 

Dr.  Jackson's  Pectoral  Ijozetiges. 

Take  of  Powdered  ipecacuanha  ....  10  grains. 

Sulphuretted  antimony  ....  5      " 

Muriate  of  morphine 6     " 

Powdered  gum-arabic, 

Powdered  sugar. 

Powdered  exl.  of  liquorice,  of  each      .        .  11  drachms. 

Tincture  of  tolu 4        " 

Uil  of  sasaafrns 4  drops. 

To  bo  made  into  a  stiff  ma.s8  with  simple  syrup,  and  divided  into  200 
lozenges,  or  into  lozenges  of  10  grains  each.  Each  lozenge  contains  3^ 
grain  of  ipecac.,^  grain  of  the  antiinonial,  j'j  grain  of  morphine.  They 
are  unually  rolle<l  into  flat  cakes,  and  cut  out  with  a  round  punch,  as 
described  under  the  head  of  the  officinal  lozenges. 

Few  remedies  for  pectoral  affections  requiring  anodyne  and  nauscant 
treatment  are  so  popular  as  this.     Dose,  one  every  3  or  4  hours. 

Lh".  Jfteksoji's  Ammonia 


Take  of  Muriate  of  ammonia 1 J  drachms. 

Muriate  of  morphine 3   graina. 

Powdered  elm  bark 6    aracbms. 

Powdered  gum-arabic. 

Powdered  sugar, 

Powdered  ext,  of  liquorice,  of  each      .        .  7  " 

Tincture  of  tolu 3  " 

Oil  of  partridge-berry 4  drops. 

66 
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To  be  madewidi  syrup  into  180  lozeoges,  or  into  lozenges  of  lOgrains 
each,  containing  J  grain  of  muriate  of  animonia,  and  ^  of  a  grain  of 
the  morphine  salt. 

These  are  used  for  aomewhat  similar  affections  with  the  foregoing, 
and  are  nmde  into  the  same  shape. 

Parnsh's   Cough  Lozei\ges. 

Take  of  Foivdered  ipecacuanha GO  grains. 

Kerines  mineral 100     " 

Sulphate  of  morphine 16     " 

Powdered  eugar, 

Powdered  gum-arabic, 

Powdered  ext.  of  liquorice,  of  each ...  3  ouncee. 

Oil  of  anise 40  drops. 

Syrup  of  tolu Sufficient. 

To  be  nmde  into  a  ma.-^^  and  divided  into  320 lozenges,  each  contain- 
ing about  J  grain  of  ipeciieuanha,  J  grain  of  kermes,  j'j  grain  of  roor- 
pliine  salt. 

We  have  been  in  the  habit,  for  the  hiat  10  years,  of  preparing  these 
pectoral  lozenges,  which  are  not  unlike  those  of  Dr.  Jackson.  The 
recipe  was  made  with  the  adviw  of  a  medical  friend,  and  has  proved  a 
useful  one,  prodwring  a  comparatively  active  preparation. 

The  dose  of  these  is  one  3  or  4  times  a  day. 

I'hosphatlc  Lozenges. 

Take  of  Phosphate  of  calcium 10  ounces. 

Phoaphat«  of  iron '2      '' 

Phosphate  of  sodium 6  drachms. 

Phonphate  of  potassium  ...        .2         " 

Phosphoric  acid 2         " 

Sugar,  in  powder 17  ounces. 

Powdered  ginger, 

Syrup,  of  each Sufficient. 

Mix  the  phosphates  of  calcium  and  iron  with  the  sugar  and  ginger, 
by  passing  through  a  fine  sieve ;  Uien,  by  tlie  aid  of  heat,  dissolve  the 
pliosphatcs  of  sodium  and  potassium  and  phosphoric  acid  in  the  syrup, 
and  make  into  a  ma.ss  with  the  mixed  powders.  Roll  this  into  a  caJ;e 
of  the  proper  thickness,  dusting  it  with  a  siftad  mixture  of  1  part  of 
phosphate  of  iron  and  8  parts  of  sugar,  and  cut  out  the  lozenges,  each 
woigning  15  grains. 

£^ch  lozenge  contains  5  grains  of  phosphate  of  calcium,  1  grain  of 
phosphate  of  in>u,  and  J  a  grain  of  the  mixed  phosphate  of  sodium 
and  potassium. 

The  use  of  the  phosphates  prescribed  above  has  recently  been  adopted, 
to  a  large  extent,  with  a  view  to  supplying  elements  to  the  sj'steni  which 
are  apt  to  be  delieieut,  |>articularly  among  children,  in  laige  cities.  It 
is  asserted  tliat  these  salts  not  only  aid  in  building  up  the  bony  structure, 
when  it  is  deficient,  but  assist  in  maintaining  the  irritability,  without 
which  assimilation  and  nutrition  are  always  lacking.  The  doee  for 
children  may  be  from  1  to  2,  3  times  a  day. 
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Astringent  Rose-Leaf  ThUets. 

Take  of  Powdered  catechu, 

Powdered  red  rose,  of  each 6  parte. 

Powdered  iragacanth 1      " 

Powdered  sugur 48      " 

Sieve  blether,  and  make  a  mass  with  roee  water  and  vanilla  ^rup, 
^en  divide  into  lozenges  of  10  grains  each.  These  may  be  used  for 
chronic  relaxed  condition  of  the  throat  and  mouth  quite  freely. 

Chlorate  of  Ft>lassimn   Tablets. 

Take  of  Chlorate  of  potassium 200  grains. 

Powdered  red  rose 300     " 

Powdered  sugar 500     " 

Oil  of  rose Id  drops. 

Oil  of  orange 100     " 

Reduce  the  chlorate  of  potassium  to  a  dry,  fine  powder  Hcjtarately,  for 
fear  of  explosion,  and  incorporate  it  thoroughly  with  the  other  dry  ingre- 
dients by  silting  tt^tber ;  add  to  these  the  oils,  and  moke  up  the  mass 
with  jelly  of  black  currants,  then  divide  into  100  lozenges,  each  con- 
tmning  10  graiuB.     Dose,  1  occasionally  in  sore  throat,  ulcerated  mouth, 


Prescrij>tio7i  for  Diaphoretic  Lozenges. 


TakeofPulv.  ipecac 

Potass,  citrat. 

.        .     3j 

2J   " 

P.  ext.  glycvri'h. . 

4     " 

4     " 

Tinct.  tolutani     . 

.     gtt.  yj 

i  drop. 

M. — Ft.  trochi.sci  xxiv.     Dose,  for  a  child,  1  every  2  hours. 

The  mode  of  dividing  this  mm^  after  rolling  it  into  a  rectangular 
sheet  may  be  to  cut  it  equally  into  6  oblong  sheets,  each  of  which  may 
be  cut  into  4  equal  parts  I)y  a  spatula,  the  surface  being  dusted  witt 
powdered  liquorice  or  sugar. 

Catechu  Lozenges. 

Take  of  Catechu,  in  fine  powder 2  ounces. 

Tragacanth,  in  fine  powder  ■  i      " 

White  sugar,  in  fine  powder  .        .  12      " 

Roee  water Sufficient 

Make  into  lO^rain  lozenges;  to  be  used  ad  libitiim. 
These  are  particularly  useful  in  cases  of  relaxation  of  the  uvula,  irri- 
tation of  the  larj-nx,  etc. 

Wild  Cherry  Tabids. 

Take  of  Wild  cherry  bark,  finely  powdered              .    12  troyounces. 
Alcohol q.  B. 
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Make  a  tincture,  evaporate  to  dryneae,  and  powder  the  extract.  To 
this  add — 

Powder  of  blanched  almonds ,|iij. 

Oum,  in  fine  powder xiv. 

Sugar,  in  fine  powder        .  .     ' %xl. 

This  modification  of  W.  R.  Warner's  formala  produces  a  fine  prepa- 
ration, retaining  the  sedative  virtues  of  the  drug  as  concentrated  as  b 
safe  in  this  form  of  preparation.  Make  a  mass,  and  divide  into  oval 
lozenges  of  10  grains  eaA ;  they  are  very  bitter,  and  develop  hydrof^-- 
anic  acid  wlien  introduced  into  the  moutli,  acting  with  energy  as  a  seda- 
tive remedy.     One  lozenge  is  a  dose,  repeat^  as  oocasion  requires. 

Candies  and  Drops. 

Various  kinds  of  candy  are  used  in  medicines,  for  the  well-known 
expectorant  or  demulcent  properties  of  the  sugar  alone,  or  for  the  efifects 
of  such  medicines  as  may  be  conveniently  combined  with  it.  Theiieare 
made  almost  exclusively  by  the  confectioner,  who  prepares  a  thick  mass 
by  heating  the  sugar  with  a  small  quantity  of  water  and  heating  till  a 
drop  let  fall  on  a  cool  surface  solidifies  on  cooling,  when  it  should  be 

eured  on  to  a  marble  slab.  The  medicinal  ir^redient  should  be  added 
fore  the  candy  has  been  poured  out  on  the  slab,  or  if  it  would  be  in- 
jured by  that  heat  it  should  be  incorporated  just  before  it  cools ;  it  is 
then  smoothed  in  a  sheet  and  cut  in  squares,  or  it  is  nin  into  moulds,  by 
whi<Ji  operation  it  is  formed  into  drops. 

When  candy  is  kncjided  or  worked  it  becomes  white ;  the  great  point 
to  be  observed  is  that  the  proper  consistence  is  attained  without  subject- 
ing it  to  burning. 

The  following  formulas  are  given  as  guides  to  the  pharmacist  who 
may  require  such  medicaments  by  sending  the  remedies  to  the  oonfei- 
tioner  with  directions  to  make  into  the  required  nuzuber  of  pounds  of 
candy. 

Ginger  Drops. 

To  10  pounds  of  the  melted  candy  add  1  ounce  of  pipcroid  of  ginger, 
and  by  means  of  appropriate  apparatus  form  it  info  drops  of  &e  sis; 
of  a  large  pea. 

Medicated  Secrets  or  Cough  Candy. 

To  10  pounds  of  candy  add  the  following  mixture,  and  divide  into 
secrets: — 

Take  of  Tincture  of  Bqiiill fgiv. 

Tincture  of  tolu, 

Camphorated  tincture  of  opium,  each       .        .        .  f^Bs. 

Fliiiu  extract  ipecac, 

Oil  gftultheria,  each ii\,viij. 

Oil  of  saasafraa ii\,VJ. 

Oil  of  aniaeed IH^. 

Use  as  required  In  ordinary  coughs. 
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CHAPTER   XIII. 

pills-pill  masses,  etc. 
Pills. 


SIXCE  the  publicatioD  of  the  last  edition  of  this  treatise,  id  1874,  the 
preparation  of  pills  by  the  lai-^  manufacturers  of  our  country  has 
so  (greatly  increased  uiat  a  more  detailed  account  of  the  vai'ious  kinds  of 
pills  in  required, 

Tlie  form  of  ready-made  pill  which  has  claimed  the  favor  of  the 
puhlic  for  the  longest  time  is  that  of  the  sugar-coated  pill,  and  it  is  when 
well  made  and  skillfully  coated  an  el^:ant  method  of  exhibiting  medi- 
cines suited  to  this  form  of  administration.  It  li  to  be  regretted  that,  in 
common  with  nearly  every  other  form  of  ready-made  remedy,  com- 
petition has  so  diminished  the  profits  that  many  of  them  are  entirely 
unreliable ;  the  objection  often  made  against  them  is  their  in.'jolubility, 
which  is  quite  unjust  in  many  cases,  and  arises  out  of  the  opinion  that 
the  pills  are  Iiaked  before  l»cing  coated,  and  that  during  the  process  of 
coating  they  are  heated  so  much  that  they  become  almost  insoluble. 
While  this  maybe  true  in  some  oases  it  is  not  so  in  all — the  best  makers 
avoiding  the  use  of  heat  throughout  the  entire  process. 

The  process  of  coating  is  a  part  of  the  confectioner's  art,  and  yet  it 
requires  to  be  effected  differently  from  the  method  pursued  in  what  is 
termed  by  confectioners  as  "  pan  work."  The  use  of  sugar  alone  and 
the  omission  of  the  plan  of  making  up  the  coating  by  dustings  with 
flour,  determine  the  Solubility  of  the  pill.  A  brief  outline  of  the  process 
Ls  as  follows : 

The  pills,  after  drying  in  the  air  for  a  time,  are  placed  in  a  basin,  or 
rotating  pan,  if  motion  is  given  by  steam-]>ower,  and  a  quantity  of 
syrup  is  (wured  u])on  the  pilk,  which  are  kept  iu  constant  motion  until 
dry ;  this  is  to  be  repeate<f  until  the  coating  is  sufficiently  thick.  The 
skillful  performance  of  this  is  a  matter  attained  only  by  long  practice. 

Gelatin-coate<l  pills  have  also  attained  considerable  notoriety,  and  as  a 
means  of  disguising  unpleasant  remedies  the  gelatin  coating  is  quite  suc- 
cessful. This  process  docs  not  leave  the  pill  as  soluble  as  the  coating 
with  sugar  does,  as  sugar  is  so  much  more  soluble  than  gelatin. 

The  methiHl  of  cffec-ting  the  (.-oating  is  to  fasten  the  pilla  upon  the 
ends  of  fine  steel  needles,  whi<'h  are  stH-ured  to  an  appropriate  handle, 
and  having  made  a  mixture  of  1  part  of  gelatin  in  2  of  water,  heat  is 
applied  by  means  of  a  water-bath ;  when  the  solution  is  effec-ted  the  pills 
atto<'hcd  to  the  needles  are  dipped  into  the  solution  of  gelatin,  with- 
tlrnwn  quickly,  and  shaken  till  the  coating  hardens;  which  will  be  in  a 
few  minutes. 

The  accompanying  cut  (Fig,  216)  exhibits  an  apparatus  designed  for 
the  use  of  the  aiK)thecary  for  gelatin-coating  pills,  invented  by  Mr.  W. 
C.  Frauciscus,  of  Lockhaven,  Pennsylvania ;  it  consists  of  a  tray,  the 
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bottom  of  which  is  arranged  with  hetnisphericai  depressions,  in  which 
tlie  pills  are  placed,  aiid  a  t'ranie  carrj-iug  as  many  needles  as  there  are 
depressions  iu  the  tray.     This  frame  is  pi-essed  down,  and  a  pill  is  ihus 


Fniuclsiis-  pill  toater. 
secured  on  each  needle,  when  they  are  lifted  at  once  and  immersed  in 
the  solution  of  gelatin  contained  in  the  wat^r-hatli ;  tlie  fnuiie  bearinrr 
the  coated  pills  being  centred  on  a  pivot,  is  revolv«l  rapidly  for  a  few 
moments,  and  tlie  pilLs  are  removed  from  the  needles  by  placing  them 
over  the  tray  with  a  notched  side,  and  drawing  the  frame  gently  toward-^ 
the  operator;  the  pills  fall  into  the  tray  ready  for  dispensing.  Thi-^ 
method  of  coating  pills  has  been  used  for  a  long  time,  but  it  i?  only 
within  the  List  6  or  8  years  that  it  hiis  been  practised  so  extensively. 
By  means  of  the  ap|>arjttis  jiLst  described,  the  aiwthecu-y  tan  reaiiily 
make  and  dispense  2  or  -i  do7«n  pills  in  less  than  half  an  hour. 

Since  the  issue  of  the  earlier  editions  of  this  work  the  ancient  prac- 
tice of  coating  pilb  witli  silver  and  gold  leaf  has  been  revived.     The 
apjKiratas  I  have  had  cuostructed  for 
Fir.  217.  this  purpose  is  shown  in  Fig.  217, 

It  consists  of  two  hemispheres  of  hani 
wood  fitting  by  a  screw,  and  highly 
polislied  on  their  inner  surfuLt-.  Id 
rolling  tlie  pills  care  is  taken  to  ii^ 

no  dusting  powxler  of  any  kind,  and 

Appunitusforaiii'erinKpiiis.  to  liavc  theni  moderately  damp,  other- 

wise to  moisten  them  with  a  lirtle 
syrup.  They  are  then  intnjdiu'cd  into  tlie  hollow  sphere  along  with  the 
requisite  quantity  of  silver  or  gold  leaf,  it  is  tightly  closed  by  screwing 
tlie  separate  )Kirts  together,  and  a  rapid  motion  Ls  communicated  to  it ;  in 
a  few  siK-onds  the  ])ills  are  removed  with  a  clean  and  bright  coating.  i)ne 
dozen  pills  of  average  size  require  one  sheet  of  foil,  and  larger  numberii  Jn 
projiortion.  Koine  diffi(rull\-  is  expcrien<-ed  in  giving  a  handsome  <-oating 
to  pills  of  Quevenne's  inm,  on  account  of  their  black  color;  this  am 
be  obviated  by  the  use  of  a  laip;  proportion  of  foil,  wliidi  may  lie 
objectionable  as  interfering  with  their  solubility,  notwitlistauding  the 
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extreme  tenuity  of  the  foil.  The  taste  of  the  pills  is  of  course  di^uieed 
in  proportion  to  the  completeness  of  tlie  coating;  in  dis]>eDGiug  no 
powder  is  neoesaary,  the  tendency  of  the  fresh  pills  to  adhere  to  each 
other  being  obviated. 

This  apparatus  may  be  Bubstituted  by  using  a  gallipot  laid  against 
the  palm  of  the  hand,  or  by  two  porwlain  capsules  fitted  to  <Mich  other, 
the  opening  at  the  lijffl  being  covered  by  the  thumb,  but  there  is  a  saving 
in  the  use  of  an  apparatus  as  above  figured ;  any  portion  of  the  foil  not 
adhering  to  one  chai^  of  pills  will  be  readv  i'or  the  next,  besides  an 
advantage  which  is  gamed  by  the  leverage  of  the  handle. 

Tlie  former  belief  that  a  coating  witn  metallic  leaf,  if  suflficient  to 
hide  the  taste  and  smell  of  the  pills,  would  interfere  with  their  solu- 
bility-, has  been  very  much  modified  by  recent  experience.  The  phar- 
macist should  assure  himself  of  the  genuineness  of  his  gold-leaf,  as  Dutch 
metal,  which  is  so  often  substituted  for  it,  contains  both  copper  and  zinc 

Compressetl  pills  or  pellets  have  been  very  lai^ly  used  within  the 
last  decsidc,  and  have  been  recommended  on  account  of  their  Bup{X)Eed 
superior  solubility  over  the  pills  made  in  the  usual  methods  with  ex- 
eipienfs.  While  the  process  is  applicable  with  advantage  to  a  iiomber 
of  substances,  it  has  been  proven  tliat  many  articles  made  into  pilular 
form  by  compression  resist  the  action  of  solvents  for  a  long  time,  the 
compressinj^  force  seeming  to  compact  the  material  and  render  the  sur- 
face so  close  as  to  resist  the  penetrating  power  of  the  liquid. 

There  are  several  forms  of  apparatus  used  for  this  purpose,  the  two 
most  employed  being  rcpresentetl  in  the  accompanying  cuts. 

The  metlio<1  of  using  the  apparatus  is  to  weigh  out  the  quantity  for 
each  pill  upon  a  piece  of  smooth  }>aper,  and,  having  placed  the  foot  of 
the  machine  in  the  cylinder,  the  powder  is  thrown  iuto  it,  and  the  piston 
is  introduced,  and  driven  down  upon  the  powder  by  a  sharp  blow  from 
a  mallet ;  the  cylinder  is  then  ])laccd  over  a  hole  made  in  a  block,  under 
which  is  placed  a  suitable  recipient,  and  driven  out  by  a  slight  blow  with 
the  mallet. 

The  other  apparatus,  invented  by  Mr.  B.  L.  Smedley,  of  this  ci^', 
consists  of  a  stout  piece  of  hard 

wood,  which  has  a  drawer  upon  Fig.  218. 

one  side  directiv  under  a  hole, 
over  wliich  the  cylinder  is 
placed  after  tlic  material  has 
been  comprenMcd  into  pilular  , 
form,  by  a  lever  brought  to 
bear   U]H)n   the    piston,   Vfhivh  Smedley  eompr«««r. 

is  inserted  iuto  the   cylinder 

after  the  jxiwder  has  Inxja  placed  in  it.  The  apparatus  is  illustrated  in 
the  accomjHinying  figure. 

■  By  a  similar  process,  tablets  for  hypodermic  use  are  made  the  active 
ingredient,  consisting  of  morphine,  atropine,  pilocarpine,  aiiomorphine, 
strychnine,  etc.,  being  diluted  with  sodium  chloride  or  sulplinte. 

The  advantage  which  these  tablets  possess  is  that  they  enable  the 
physician  to  prepare  a  solution  of  any  one  of  them  at  the  moment  re- 
quired. 
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A  case,  small  enough  to  be  carried  in  the  vest-pocket,  and  oontaining 
the  syringe,  with  aix  different  kindti  ot"  pellets,  has  been  made  by  J.  B. 
Allen,  aiid  is  represented  in  theac- 
Jig.  219.  ctiinpanying  figure. 

Granules  ok  Peij.ets. 
Under  tlie  latter  term,  more  es- 
pecially, are  found  in 


class  of  i)repanition9  which  do  not 
properly  deserve  the  consideration 
of  s(;ientifi<;  and  honest  pliarmaolsfcs, 
as  tlieir  i-emedial  action  must  be  so 
trifling  that  no  reliance  can  be 
placetl  u[Niu  them. 

They  are  small,  spherical  masses 
of  sugar,  made  by  confectioners,  of 
difforent  sizes ;  these  are  placet)  in 
a  shallow  dish,  and  the  rccjuisite 

3uautity  of  medieiiiai  ingredient, 
Lssolved  in  flroiig  a/cohol  or  rfher, 
is  distribute*!  over  them  as  evenly 
as  pofisihle  in  thi^  dish,  and  they  are 
then  shaken  constantly  till  the 
solvent  hits  evnjwrated ;  it  must  be 
evident  that  those  granules  which 
receive  the  litjuid  in  largest  amount 
will  be  most  imbued  with  the  active 
ingredient.  The  use  of  strong  alcohol  or  ether  is  etpccially  important, 
as  a  weaker  spirit  would  tend  to  dissolve  the  gnunilc. 

This  pr<K-ess  is  that  which  was  introduce<l  bv  the  homceopatliic  pracv 
titioners,  and  it  is  evident  that  it  ls  jastly  liable  to  the  criticisms  aoove 
made  upon  it. 

The  granules  that  are  pro|)crly  made  and  lai^lv  supplied  by  many 
leading  manufacturers  are  prepared  by  an  entirely  different  process,  and 
should  ni>t  l>e  confuuiuicd  with  those  just  described.  The  experience 
of  many  years  in  this  department  of  pharmacy  Induces  the  editor  to 
point  out  the  Ix^t  methods  of  securing  the  exact  dosing  <if  the  very 
active  remedies  emphiye<l  in  this  form.  The  n'liiedial  agent  is  weighed 
with  great  a»*uracy,  placed  in  a  mortar  with  ven-  diT  granulated  sugar, 
and  rublicd  to  a  powder,  !?o  that  it  will  all  pa-*^  reatiily  through  a  sieve 
of  no  meshes  to  the  linear  inch  ;  this  is  then  formed  into  a  mass  witli 
wliatever  suitable  excipieut  the  nature  of  the  mass  demmids,  and  the 
whole  is  then  passed  through  a  suitable  mixing  mill  until  brought  to  a 
honn^neous  consistence,  when  it  is  divided  into  the  requisite  number 
of  granules;  these  are  then  air  dried  and  cojited  with  sugar,  flhich  pro- 
tects from  atnn>s)ihoric  change,  and  rendei^  tlicm  entirely  devoiii  of 
unpleasant  taste  or  odor. 
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Fills  are  the  most  popular  and  convenient  of  all  forms  of  medicine. 
In  oummon  with  (xiwdtTs,  tlity  have  the  advantage  of  being  accurately 
divided,  k>  that  the  pationt  is  not  dependent  iip<ni  any  of  the  uncertain 
mcanij  of  approximate  nieai^urement  necessary  in  adniinistering  liquids. 
They  are  also  more  jMirtable.  The  contact  is  so  slight  with  the  oi^us 
uf  taste,  ill  swallowing,  that  the  most  ofiensivc  substances  <an  l>e  swal- 
lowed in  this  form  with  (."oniparatively  little  inconvenience.  There  are, 
however,  a  few  people  who  cannot  swallow  them ;  thiH  is  (he  ease,  too, 
with  young  children,  for  whom  some  other  form  is  preferable. 

The  size  of  pills  is  necessarily  limited  to  from  4  to  6  grains  of  vege- 
table powders,  or  5  to  6  grains  of  heavy  mineral  snbstant^s,  indwl'mg 
the  excipiml,  though  these  quantities  are  larger  than  usual. 


Medicines 

adopied  to  I'ilu/nr  Form. 

POWDEBS  OIVES-IN    l,E*<   THA 

N  OR.  XV  IKIHEB,  GuM  RlSINS,  ExTBicw ;  ALSO 

0L£0RB«INS    a 

Uaadhfiitt  M<ilerial». 

Oond  MtdUiiud  EKipiaa. 

Calomel. 

flitrads. 

Hyaratd;.  iodid.  rub. 

Pil.  Iivdraw. 

IlydrafK.  iixlid.  vii'. 

Pll.  wjiaibE. 

Piilv.  ii«CE«?.  et  opii. 
BismutL.  xiibnit. 

l-il.  ferri  carb. 

With  Moirtiire:— 

Stn-clinins. 

Puiv.  itigittais. 

I'ulv.  Rl<)ei. 

Pulv.  rhei. 

Ptilv.  >j>ecac 

Pulv.  kino. 

Plumlu  Bcelaa. 

*           PiiIt.  acidi  lannicL 

Antim.  el  put.  tart. 

Pulv.  (ipil. 

Antitn.  Hulphurel. 

Pulv.  BcillBS. 

Ai^nli  nitras. 

Bebeeriiw,  sulph. 

Ai^:«ati  oiidiim. 

Ferri  pulvis. 

Asafielida,  and  othera. 

Fern  Hiibrarb. 

With  Alcohol  and  Tinctures:— 

(other  Kslte.) 

Paiau.  iodjd. 

Resinolw  extracts, 

Camphor,  and  oLbers. 

ami  olhcrs. 

)iBiciilt  to  combine,  except  by  Petiilior 

With  nil.  II;SO,: 

Quininie  sulph. 

Ol.  tigli. 

01.  terebinth. 

Ol.  Kibinie. 

Quinidinse  «ulph. 

Fern  i<Mliduro. 

Copailia,  anil  otherB. 

The  kliul  of  SiihMavceM  ndapti'd  to  the  Pihikr  Form. 

a.  All  those  suitable  to  the  form  of  powders  which  are  given  in  small 

doses. 

b.  The  gum  resins,  balsani-s,  and  turpentine, 

c.  Substances  the  ojteration  of  which  it  Is  desirable  to  retard  ;  as  in  cer- 

tain aperient  and  alterative  pills, 

d.  Insoluble  sulwtaiK*^,  which  are  too  heavy  to  give  conveniently  sus- 

pended in  liquids, 

e.  Very  disagreeable  ami  fetid  substances. 
/.  The  vegetable  extracts. 
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The  kind  of  Substances  unsuited  to  the  Pilular  Form. 

a.  Tboee  which  operate  only  id  doees  exceeding  15  or  20  gmios,  or  too 

large  for  3  or  4  pills. 

b.  Deliquesoent  salts,  and  tbose  containing  a  large  proportion  of  \vater, 

ud1cs8  this  be  suitably  absorbed  by  associated  dry  powder, 
e.  Bodies  of  such  consistence  as  to  require  an  iindiio  proportion  of  dry 
or  viscid  material  to  make  a  mass,  except  sucli  as  have  a  verj'  small 
dose ;  as  irroton  oil. 

d.  A'ery  volatile  sul>staDce» ;  as  carbonate  of  ammonium,  except  with 

certain  precautions. 

e.  Thotie  which  are  prc^ribcd  for  immediate  effiict;  as  emetics  and  dit- 

fusible  stimulants. 
/.  EWntial  oils,  in  quantity  exceeding  half  a  drop  to  each  pili, 

QENERAL  REMARKS   UIHIN   THE   PREPARATION  OP   PILL  UASBES. 

Should  the  physician  indicate  the  excipient,  or  leave  it  optional  with 
the  apothecary '!  In  answering  this,  we  aecesaarily  bring  into  view  tlie 
therapeutical  relations  of  this  ingredient,  and  shall  find  that  it  may  be 
active  or  inert,  at  the  option  of  the  prcscriber. 

If  tlie  basis  be  rhubarb  or  aloes,  or  a  similar  vt^table  jwwder,  a  nia« 
can  be  readily  formed  by  moisture,  without  the  aid  of  any  adhesive 
material ;  if,  on  the  contrary,  it  be  a  metallic  salt,  or  an  unadhesive  v^'- 
table  |»owder,  it  requires  an  addition  to  give  it  tlie  form  of  a  mass ;  that 
addition  will  add  to  tiie  bulk  of  the  ingredients  [irescribed,  and  perhaiB, 
if  the  dose  be  large,  will  make  the  pills  too  bulky ;  in  this  case,  it  is 
important  that  the  physician  should  not  overlook  the  excipient,  which 
he  may  inc^lude  among  the  medicinal  ingredients,  or  make  due  allowance 
for,  ill  api>ortioDing  the  quantity  to  each  pill. 

The  following  rule  for  prescribing  pills  will  obviate  the  disadvantage 
of  adding  to  the  size  by  tlie  use  of  inert  excipients:  UTien  the  bfuit « 
aw  unadhenioe  material,  one  of  tlie  other  medicinal  inffredienti  should  bt 
an  exlrad  or  a  vegetable  pomler,  which  will  form  a  maea  by  moiditre 
alone. 

After  the  materials  of  which  the  pills  are  directed  to  be  made  have 
been  weighed  out,  if  there  be  none  of  them  of  a  character  suitable  for  an 
excipient,  the  pr<)ix;r  choice  of  su<'h  material  is  a  matter  of  importauoe; 
tliis  should  be  ()f  such  a  nature  as  to  l)e  therap<!utically  adapted  to  the 
remedy  us  well  iis  snitublt;  for  rendering  the  mass  adhesive  without  add- 
ing t<m  much  bulk  to  the  pill ;  care  mastalso  be  had  that  it  does  not 
pnKluce  a  cJuimical  changt\  Sugar,  sjTup,  and  glucose  should  not  be 
usctl  in  combinutU)n  with  calomel  or  any  metallic  salts  that  are  readily 
dc(»xidized ;  glycerin  should  not  be  u.-<cd  where  deliquescent  salts  enler 
into  cumblniition,  im  the  pills  will  l>ecome  soft  and  flatten.  One  of  tbe 
most  generally  ifcful  oxcipicnts  is  glycerole  of  tragacanth,  made  hy 
rubbing  I  drachm  of  finely  iK>wdere<l  white  tragacanth  with  a  fluidounee 
of  glvceriu  to  a  smooth  ]Kirfc,  and  jK-rmitting  it  to  stand  24  hours, 
Quinine,  cinchonine,  an<l  many  of  the  heavy  dry  powders  can  be  made 
into  iiills  by  means  of  this  material  with  great  readiness. 

Soap,  which  is  employed  in  ttie  officinal  pills  more  than  any  otho' 
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excipienf,  is  well  adapted  to  combine  with  resinous  substances,  the  sol- 
ubility of  which  it  increases,  while  it  acts  as  an  antacid,  and  peiliape 
aperient.  It  has  been  suggested,  that  it  is  incompatible  witli  opium, 
with  which  it  is  prescribed  in  the  officinal  jjU.  opii,  as  the  alkali,  es|»e- 
cially  when  present  iu  excess,  tends  to  separate  the  morphine  from  its 
native  combination.  Camphor  b  well  combined  with  a  mixture  of 
Boap  and  honey,  and  sometimes  with  an  inert  resin.  Pills  containing 
volatile  oils  as  a  predominating  ingredient,  or  even  iu  a  moderate 
amount,  are  well  made  with  soap,  with  which  it  should  be  worked  well 
before  the  remaining  materials  are  added. 

Sgntp  is  often  nst^l  as  an  exeipient,  which  adds  but  little  to  the  bulk 
of  a  pill  mass,  and  is  effectual  In  some  cases,  whore  water  alone  would 
not  give  the  requisite  tenacity ;  it  does  not  answer  a  good  purpose,  how- 
ever, with  certain  metallic  salts,  which  disiiose  the  mass  to  crumble. 

Honey,  molaxseH,  and  glucose,  uncrjstallizable  forms  of  sugar,  are  well 
adapted  to  the  general  puq>oscs  of  pill  making ;  masses  made  with  these 
are  not  so  liable  to  crumble,  and  possess  the  great  advantage  of  remain- 
ing moist  and  soluble  for  a  longer  period.  On  account  of  the  la.st- 
named  property,  honey  was  directed  in  the  ofSdnal  recipe  for  sulpliate 
of  quinine  pills.  Honey,  combined  with  tragacanth,  is  a  very  adhesive 
exeipient  for  insoluble  powders.  Honey  which  has  been  evaporated  to 
onc-nalf  its  bulk  is  much  better  than  before  it  is  so  treated. 

Gum-arabic  is  directed  to  be  added,  where  the  requisite  adhesiveness 
will  not  result  from  the  use  of  syrup  or  honey  alone ;  it  is  not  a  wrv 
good  exeipient,  whether  added  in  the  form  oi  powder  or  of  a  thick 
mucilage.  Pills  made  with  gum  are  apt  to  be  very  hard.  Tragacimth 
forms  a  less  hard  and  insoluble  mass  than  acacia.  The  former  officinal 
syrup  of  gum-arabic  was  made  with  a  special  view  to  use  in  making  pills. 

Alcohol  and  esuenital  oils,  by  softening  down  resinous  substances,  facil- 
itate their  incorporation  tf^etner  in  mass,  and,  being  held  by  these  with 
considerable  tenacity,  prevent  their  rapidly  becoming  too  hard.  Lactu- 
carium  may  be  brougnt  to  a  pilular  consistence  by  the  use  of  a  small 
proportion  of  chloroform,  which  rapidly  evaporates,  leaving  the  pills 
of  an  elegant  consistence.  Oil  of  turpentine  is  well  adapted  to  soften- 
ing white  turpentine,  so  as  to  incorporate  it  with  other  ingredients,  as 
in  Otto's  emmenagogue  pills.  These  excipients  must,  however,  be 
added  with  care,  or  they  will  render  the  ma"s  too  soft. 

An  important  use  of  essential  oils  in  pills  is  to  prevent  mouldiness, 
an<l  the  disagreeable  odor  which  vegetable  powders  acquire  when 
moistened ;  they  should  be  added  in  ver^'  small  proportion  for  this 
purpose,  as  they  interfere  with  the  adhesiveness  of  the  mass. 

Crunib  of  bread  furnishes  a  convenient  and  tenacioiLS  vehicle  tor 
substances  given  in  small  dose,  and  which  require  diluting,  rather  than 
comhinmg  in  a  small  bulk. 

Oonfwtion  of  roue  is  adapted  to  similar  uses,  though  more  moLst  and 
of  a  less  tough  consistence.  When  made  from  the  rosa  galHca,  it  is 
astringent,  and  adapted  to  combining  certain  vegetable  powders  iKilong- 
ing  to  that  class;  as  usually  met  with,  however,  it  contains  no  tannin, 
being  made  from  our  common  varieties  of  rose.  Confection  of  orauge- 
peel,  and  aromatic  confection,  are  adapted  to  simibir  uses. 
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In  the  pi-ocess  of  making  pills,  two  instruments  are  made  use  of,  both 
of  whicli  have  their  advantages,  viz.,  the  pill  tile,  a  flat  plate  of  wedgo- 
wood  or  crockerj-,  glazed  well,  and  sometimes  marked  with  a  numlier  of 
equal  divisions  near  to  one  edge ;  upon  this  plate  the  mass,  after  having 
been  properly  prepared,  is  rolled  out  to  the  required  Dumber  of  pills  and 
divided  with  a  spatula.  Wlien  but  few  pills  are  required,  and  these  quite 
small,  the  pill  tile  answers  a  very  good  pnrpose;  but  if  a  lai^  number 
of  moderate-sized  pills  are  wanted,  then  the  ma«s  is  better  made  in  a 
mortar  and  divided  in  the  pill  macliine  as  shown  in  Figs.  220  and  221. 

Some  phai-macists  prefer  the  use  of  the  pill  tile  and  spatula  for  the 
Fig.  220. 


Ur<i^  |ii)l  uiduLiiue. 


whole  manipulation,  and  I  have  observed  that  some  of  the  most  suc- 
cessful pill  makers  avoid  the  use  of  the  mortar  almost  entirely ;  on  the 
other  hand  the  greater  force  imparted  to  trituration  by  the  convex  surface 
of  the  pestle  upon  the  conrave  mortar,  aud  the  facility  it  affords  in  tiior- 
ouglily  poivdermg  and  mixing  the  ingredients,  seem  to  me  to  indicate 
the  superiority  of  this  old-fashioned  method  ;  the  force  of  early  training 
and  of  habit  in  this  as  in  most  other  cases  ha'B  aeoutrolling  influence. 
Ill  using  the  pill  tile.  Fig.  222,  for  mixing  tlie  mass,  an  implement  is 


Fig.  2:!3, 


Kg.  224. 


if  Brown's  iiill  nnlshcr. 


required  which  will  facilitate  the  powdering  of  crystals,  dry  extractive, 
and  resinous  materials,  and  iKiwncrs,  wlii<'li  have  aj^lutinated.  Fig. 
22't  shows  a  muller,  made  of  glass,  for  this  i)miK)se ;  the  flat  bottom  sur- 
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face  18  jrround  to  adapt  it  to  trituration  ;  it  is  not  iKiwl  iu  forming  the 
moBB,  but  ia  well  suited  to  the  preparation  of  the  dry  matmals. 

The  finitibing  of  the  pills  cftiiuot  ahvaya  be  a^dompl itched  with  a  pill 
machine.  The  size  of  the  pill  must  be  such  as  to  form  a  uphei-e  exactly 
suited  to  the  grooves  of  the  inacrhiiie,  if  no  other  means  are  used  to  com- 
plete the  work.  When  they  do  not  agree  in  size  witli  the  machine,  then 
an  apparatus  called  the  pill  finisher,  shown  in  section,  Fig.  224,  is 
used.  It  consists  of  a  block  of  hard  wood,  with  a  level  surface,  the 
outer  edge  of  the  wood  projwrting  beyond  the  surface  of  the  block,  so 
that  when  placed  upon  the  pills  they  will  be  confined,  and  yet  a  rotating 
motion  given  to  the  block  will  render  the  pills  smooth  and  spherical. 
For  pills  of  different  diameters,  finishers  of  different  size  are  required. 
To  meet  this  trouble  Mr.  A.  P.  Brown,  Ph.G.,  has  had  made  in 
metal  a  disk  which  is  surrounded  by  a  riug,  in  the  inside  of  which  is 
cut  a  fine-threaded  screw,  and  upon  the  edge  of  the  disk  is  a  similar 
screw  cut  which  fits  into  it ;  to  adapt  this  to  a  pill  of  lar^  size 
the  ring  is  screwed  down  so  as  to  remove  the  disk  to  a  greater  dis- 
tance from  the  edge  of  the  ring,  and  for  small  pills  the  ring  is  screwed 
baL'k. 

The  exact  division  of  the  mass  into  any  given  number  of  pills  is  one 
of  the  first  things  to  be  considered  in  making  pills;  yet  it  has  often 
come  to  the  knowledge  of  the  editor  that  a  certain  weight  of  mass 
which  had  been  calculatc<I  as  the  proper  quantity  for  a  given  number 
of  pills  was  weighed  off  and  cut  into  pills,  aud  this  repeated  until  the 
whole  mass  was  consumed.     If  the  mass  was  for  a  large  numl>er  of 

Jills,  this  would  prove  quite  unsatisfactory,  as  the  loss  of  moisture  by 
rying  would  entail  the  loss  of  quite  a  number  of  pills.  The  proper 
method  is  to  choose  such  a  numl«r  as  will  divide  the  entire  mass  into 
8  pieces,  each  of  which  should  be  divided  into  some  multiple  of  the 
same  number;  by  this  method  the  loss  of  weight  is  distributed  equally 
tlirough  the  entire  amount  of  material,  and  all  the  pills  contain  an  equal 
quantity  of  the  medicines  ordered. 

The  Officinal  Pill  Massfs. 

These  may  be  described  in  this  place  as  preparations  well  adapted  to 
use  as  excipients,  though  veiy  fre(|Uently  prescribed  singly. 

In  the  sixth  decennial  revision  of  the  ('.  K  Pharmacopma,  a  very 

nper  change  was  made,  intnxlncing  three  preparations  under  the 
da  of  massa  copaiba,  iniissa  ferri  carbonatis,  and  massa  hydrai^-ri, 
in  place  of  pilula  copaibie,  pilula  ferri  earbonatis,  and  jtilulie  hydrai^ri. 
As  all  of  these  were  generally  kept  in  balk  not  divided  into  pills,  it 
seems  eminently  improper  that  they  should  be  designated  as  either  pill 
or  pills. 

Syllabus  of  Marres. 

Hasas  copulw.    CopaibB,  64  parts,  miifnieNa,  6  partx.     Diuretic. 

Hnasa  ferri  csrbonatia.    Ferri  aiilph,,  ICKI  parts,  sodii  carb.,  110  parts,  hooer,  38  porta, 

in]f(ar,  25  parts,  symp  and  iraler.     Tonic,  etc. 
Hww  hjclmrgrri.     Mercur;,  3^1  parts.  KlTH'n'hiza,  9  parts,  althira,  26  parts,  glycerin, 

3  parts,  honey  of  roae,  34  parts.     Alterative. 
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WoKKiJfG  Formulas  prom  the  U.  S.  Pharmaoopcela. 
Massa  Chpaiba:,  U,  S,  P. 

Copaiba,  ninety-four  parta 94 

Stagneeia,  recently  prepared,  six  parts 6 

To  make  one  hundred  parta 100 

Mix  them  intimately,  and  set  the  mixture  aside  until  it  concretes  into 
a  pilular  oiafs.  Should  the  mixture  nut  concrete  in  8  or  10  hours,  a 
deiicicncj'  of  water  in  the  copaiba  may  be  inferred,  and  the  difficulty 
may  lie  obviated  in  subsequent  operations,  by  shaking  the  copaiba  with 
^fl  of  its  weight  of  water,  allowiug  it  to  stand  until  all  the  unoonibined 
water  has  subsided,  and  tiien  de<!anting  and  keeping  it  in  cloecd  bottles 
for  use, 

Cup^ba  mast;,  although  seldom  employed  as  a  vehicle,  is  not  misuited 
to  this  use ;  it  is  directed  to  l»e  made  by  incorporating  1  drachm  of  cal- 
cined magnesia  with  2  troyounces  of  coiiaiva,  a  recipe  by  which  it  is 
very  difficult  to  get  a  sufficiently  solid  mass.  The  copaiva  must  be 
thick  and  resinoid,  and  the  magnesia  recently  calcined,  or  the  required 
tliickening  will  not  occur.  The  introduction  of  some  vegetable  powder 
will  be  found  an  imi)rovement.     The  dose  is  from  5  to  10  grains, 

Massa  Ferri  Gtrbonatis,  U.  S,  P.     {Mass  of  Cai-bonate  of  Iron.) 

{PMa  Ftrri  OirboMtis,  Pharni.,  1870.) 

Sulphate  of  iron,  one  liundred  parts 100 


Carbonate  of  sodium,  one  Imndred  and  ten  parte 

Clarified  honey,  tliirty-eight  parts ija 

Sugar,  in  coarse  powder,  tweuty-Jive  parts  ....      35 

Syrup, 

Distilled  water,  each,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Dissolve  the  sulphate  of  iron  and  carbonate  of  sodium  separately, 
each,  iu  200  jrarfc*  of  boiling  distilled  water,  and,  having  added  25  parts 
of  syrup  to  the  solution  of  the  iron  nalt,  filter  both  solutions.  Mix 
them,  when  cold,  in  a  bottle  just  large  enough  to  hold  them,  or  add 
enough  distilled  water  to  fill  it;  close  the  bottle  accurately  witli  a  stopper, 
and  set  it  aside  so  that  the  carbonate  of  iron  may  subside.  Four  off  the 
supernatant  liquid,  and,  having  mixed  s^'rup  and  distilled  water  in  the 
proportion  of  1  part  of  syrup  to  16  parts  of  water,  wash  the  precipitate 
with  the  mixture  until  the  washings  no  longer  have  a  saline  taste. 
Drain  the  precipibite  on  a  flannel  clotli,  and  express  as  much  of  the 
water  as  jx^sibfe.  Lastly,  mix  the  precipitate  immediately  «-ith  the 
honey  and  sugar,  and,  by  means  of  a  water-bath,  evaporate  the  mixture, 
stirring  constantly,  until  it  is  reduced  to  100  parts. 

The  above  is  the  new  name  adopted  for  pilula  ferri  carbonatis,  ami 
it  has  I)een  long  contended  that  the  term  pilula  should  be  applied  only 
to  a  pill  mass  of  the  size  proper  for  one  pill.  In  this  we  lully  agree ; 
to  secure  a  good  preparation  all  the  directions  must  be  carefully  com- 
plied with,  the  boiling  of  tlie  water  removing  both  air  and  carbonic  acid 
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tends  to  prevent  oxidation  of  the  iron,  so  also  using  a  bottle  just  lai^ 
enough  to  hold  the  materials  when  mixed,  thus  excluding  the  air.  The 
usual  doee  is  10  to  20  grains. 

Vallette'a  mass  is  a  very  mild  aud  soluble  preparation  of  iron,  and 
may  be  taken  by  itself,  in  a  dose  of  from  10  to  30  grains,  or  may  l>e 
used  aa  an  adjuvant  or  vehicle  to  other  medicinal  substances,  partitiularly 
dry  jrowders,  as  in  those  nuraerous  cases  where  iron,  in  small  doses,  is 
indicated  along  with  bitter  tonics.     {See  Preparations  of  Iron.) 

Massa  Hydrargyri,  U.  S.  P. 

Mercury,  thirty-three  parte 33 

Glyeyrrtiiia,  in  No.  60  powder,  five  parts 5 

Althcea,  in  No.  60  powder,  twenty-five  parts         ....  25 

Glycerin,  three  p«rt« 3 

Honey  of  rose,  thirty-four  parts 34 

Triturate  the  mercnrj-  with  the  honev  of  rose  and  glycerin  until  it 
is  eTctinguished.  Thcu  gradually  add  the  glycyrrhiza  and  althiea,  and 
continue  the  trituration  until  the  globules  of  mercury  cease  to  be  visible 
imder  a  lens  magnifying  10  diameters. 

This  is  the  officinal  designation  of  the  preparation  (^nimonly  called 
blue  nia.'is,  which  was  direct*^  in  the  Pharmacopceia  (1870)  to  be  divided 
into  pills  of  3  grains  each ;  as  usually  kept  by  phWcians  and  druggiste 
in  an  undivided  state,  it  w  more  appropriately  called  maiiaa  hydrargun, 
mercurial  ma.'^,  as  above.  It  is  prepared  by  drug  millers  and  chemical 
mauulacturers  hy  triturating  tt^ther,  in  appropriate  ma^hanical  con- 
trivances, mercury  with  glucoc*  until  the  mercurj-  is  extinguished,  then 
adding  the  remaining  ingredients  to  the  mercurial  mixture,  so  that  3 
pai-ts  by  weight  of  the  mass  shall  contain  1  of  mercury,  thoroughly 
divided.  By  the  use  of  glncose  the  mercury  is  extinguished  much 
more  rapidly,  and  the  oxidization  which  is  likely  to  occur  from  tlie 
prolonged  exjjosure  of  the  metal  to  the  air  is  prevented  by  the  deoxi- 
dizing power  of  the  glucose. 

The  process  used  m  the  U.  S.  Army  Laboratorj-,  while  in  operation, 
and  elsewhere,  consist**  of  the  rapid  and  continuous  shaking  of  the  mer- 
cury with  a  portion  of  honey  in  a  6tn>ng  bottle  till  it  is  extinguished, 
and  the  suteequent  incorix)nition  of  the  mixture  with  the  powdered 
rose  petals  and  liquorice-root.  The  shaking  is  done  by  securing  the 
bottle  upon  a  wooden  upright  frame  worked  by  the  steam-engine.  In 
a  few  hours  the  semifluid  mass  is  ready  to  mix  with  the  dry  powders, 
which  is  done  by  mixing  iu  a  kettle  and  successively  passing  the  mass 
between  rollers,  frequently  folding  the  thin  sheets  together  till  they  are 
uniformly  mixed. 

ExtemjMraneout  Blue  Maim.     {T.  Weaver.) 

Take  of  Mercury        .        .        . Jq. 

Powdered  liquorice-root 3iy. 

Rose  leaves,  very  finely  powdereil       ....  3vj. 

Glucose 3vy. 

Triturate  the  glucose,  liqnorice-root,  and  mercury  rapidly  tt^tlier 
for  3  minutes,  or  until  all  the  globules  of  mercury  disappear,  then  add 
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the  rose  leaves,  and  work  the  whole  into  a  uniform  mass ;  if  it  is  too 
stiff,  mobtca  with  a  little  water. 

Powdered  Blue  Mass. 

Take  of  Mercury 3j. 

Powdered  liquorice-root S- 

Very  finely  powdered  rose  leaves         ....  3vj- 

Simple  syrup f.iij. 

Triturate  the  mercury,  \  of  the  jtowdered  liquorice-root,  and  the 
simple  syrup  rapidly  t(^ether  for  3  minutt»,  or  until  the  elobules  dis- 
appear, and  then  incorporate  the  powdered  rose  leaves  and  the  remainder 
01  the  powdered  liquorioe-root,  and  spread  the  whole  out  to  drj'  in  a 
warm  place.     Reduce  this  to  powder. 

From  specimens  of  blue  mass  which  have  been  dried  at  a  moderate 
heat,  a  very  convenient  powder  may  be  prepared,  which  is  well  suited 
for  conversion  into  the  pilular  form  and  into  compound  powders. 

Blue  maw,  is,  perha|>s,  the  motft  [topular,  a.s  it  Ls  die  mildest  form  of 
mercurial  prei>anition ;  it  is  well  adapted  to  use  in  pill  or  i»owder,  cither 
combine*!,  as  in  several  prewcriptiuns  which  follow,  or  singly,  in  doses 
of  from  1  to  10  grains. 

Blue  nutK.'j,  when  designed  to  act  on  the  liver  without  producing  a 
cathartic  effe(!t,  may  be  combined  with  opium  or  a  pure  H:^tringont.  It 
is  frequently,  however,  eombined  with  v<^etable  cathartics  to  increase 
its  tendency  to  operate  on  the  bowels.  Perliaps  a  majority  of  the  mild 
catluirtic  pills,  prescribed  by  practitioners  and  those  sold  as  universal 
remedies,  contain  this  useful  ingredient ;  and,  in  fact,  blue  pills  are  very 
commonly  known  and  takeu  bv  those  who  prescribe  for  themselves  for 
what  is  popularly  known  as  "  biliousness,"  and  various  forms  of  liver 
complaint. 

SYLLABI'S   OK    PiLLM.       U.  S.  PlIARMACOP(EIA. 

Pill  ali-es.     Pulv.  aloeu,  wtap,  each,  2  gr?. 

Pill  aloet  ct  aHafoelidic,     Pulv,  aloes,  B^afiEiida,  soap,  each,  H  ff*- 

Pill  almsf  et  ferri.     Pidv.  aloes,  I  gr.,  dried  sidph.  iron,  i  gr,  ftronuUic  powder,  1  gi, 

eonfei't.  niae,  q.  h. 
Pill  aloes  et  iiia»liche».     Piirif.  aloes,  2  gtB^  mantic,  i  ftr.,  red  rose,  \  pr. 
Pill  allies  et  myrrh.     Purif.  aloes,  a  f;rs.,m_vrTh,  1  gr.,  aromatic  powder, }  gr,,»Trup,q.s. 
Pill  antinionii  eoiuptwitfe.    SulpliurUed  antimony,  ^  gr.,  calomel,  j  ffi.,  guaiac,  1  gr, 

muc.  tra^tacanih,  q.  a. 
Pill  nMLfirtidie.     AiiaiiKtida,  3  grs,,  Hoap,  1  gr. 
Pill  cathartics  comiMxiila;.     L'oinp.  ex(.  colocynth,  1.3  grs.,  abst.  of  jalap,  1  gr.,  calomel, 

1  gr.,  jjambogia;  .-25  gra.  ,'..,. 

Pill  fern  com]i<>Hi[».    ilyrrh,  1.5  grs.,  carbouale  of  sodium,  .75  grs.,  sulphate  of  iron, 

,76  grs,,  syrup,  ii.  a. 
Pill  ferri  iodidi,     Kediiced  iron,  .6  grs,,  iodine,  ,8  gni,,  liquorice  powdered,  .5  rw.,  Bujtar, 

powdered.  .5  grs.,  exl.  of  liquorice,  powdered,  .12  grs,,  acaciet,  powdered,  .12  gi&, 

water,  bals.  tolii,  ether,  each,  q.  e. 
Pill  galhani  couipoxilie.    (ialbanum,  1.5  gra.,  myrrh,  1.5  gni.,  asafcetida,  .5  grs.,  syrup, 

q,  ». 
Piluls  opii.     Powdered  opium,  1  gr,,  soap  in  finest  powder,  \  ^. 
Pituhe  phosphori.     Phosphorus,  -U!  gr,  allhsa,  .tiO  grs.,  acacia,  .20  gra.,  glycerin,  .40 

gnt.,  water,  .20,  chloroform,  tolu,  and  ether,  c|,  s. 
Pilul«  rhei.     Rhubarb,  3  gm.,  soap,  1  gr. 
Piluln  rhei  compoeiUe.    Kfaubarti,  2  grs.,  purified  aloes,  \A  gis.,  myrrh,  1  gr.,  oil 

menth.  pip.,  .1  gr. 
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Working  Formulas  pbom  the  Phabmacopceia. 

PihtlcE  Aloes,  U.  S.  P.    {Pah  of  Aloes.) 


GnSm.  C 

Purified  ftloea,  in  fine  powder,  two  hundred  grains    .        200      13.00 
Softp,  in  fine  powder,  two  hundred  grains  ■        .        .        200      13.00 

400      2G.O0 
To  make  one  hundred  pilts 100 

Beat  them  tt^ether  with  water  so  &»  to  iorin  a  mass,  and  (Jh-ide  it  into 
100  pills. 

PUhUe  Aloen  el  Aaafoilulte,  U.  S.  P.    {^Us  of  Aloes  and  Asafetida.) 

Purified  sloes,  in  fine  powder,  four  hundred  grains   .        400      26.00 

AeafeCida,  four  hundred  grains 400      2C.O0 

Soap,  in  fine  powder,  fonr  hundred  grains  .  400      26.00 

To  make  three  hundred  pills        ....  300 

Beat  them  together  with  water  so  as  to  form  a  maau,  aud  divide  it  into 
300  pills. 

PilidtE  Aloes  et  Ferri,  U.  S.  P.     {Pills  of  Aloes  and  Iran.) 

OialoB.  OrammM. 

Purified  ftloes,  in  fine  powder,  one  hundred  grains    .        100  6.50 

Dried  sulphat«  of  iron,  one  hundred  grains       .        .        100  6.60 

Aromatic  powder,  one  hundred  grains       .        .        .        100  6.50 
Confection  of  rone,  h  sufficient  quantity 

300      19.50 
To  make  one  hundred  pills  .        .        ,        .       ,.  100 

Beat  the  powdere  together  with  confection  of  rose  so  as  to  form  a  mass, 
and  divide  it  into  100  pilb, 

PUalce  Aloes  et  Mastiches,  U,  8.  P.    {Pills  of  Aloes  and  Mastic.) 


Purified  aloes,  in  fine  powder,  two  hundred  grains    .        200      13,00 
Mastic,  in  fine  powder,  fifty  grains     ....  50        8.25 

Red  rose,  in  fine  powder,  nn,y  grains .        .        .        i  50        3.26 

300      19.50 

To  make  one  hundred  pills 100 

Beat  them  together  witli  water  «>  as  to  form  a  m»m,  and  divide  it  into 
100  pills. 

PiWir  Ahcs  et  Mi/rrfia:,  V.  8.  P.     (Pills  of  Aloes  and  Myrrh.) 

Craliw.    arunmeB. 

Purified  aloes,  in  fine  powder,  two  hundred  grains    .  200  13.00 

Myrrh,  in  fine  powder,  one  hundred  grains         .         .  100  e.SO 

Aromatic  piowaer,  fifty  grains 50  3.25 

Syrup,  s  eutBcient  quantity 

850      22.75 

To  make  one  hundred  pills 100 

Beat  them  together  ho  as  to  form  a  mass,  and  divide  it  into  100  pills. 

57 
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PiMc  AnHmonii  Qwnpostte,  U.  S.  P.    {Compound  PiUs  ofAniimtmy) 
{Flummer's  J^Us.) 

Sulphurated  antunony,  fifty  grains     ....  60  3J!5 

Mild  chloride  of  mercury,  fifty  graina        ...  50  8,25 

Quaiac,  in  fine  powder,  one  hundred  grainB       .        ,  100  6.50 
Uiicilage  of  tragacanth,  a  snf&cient  quantity 

200      18.00 
To  make  one  hundred  pills 100 

Mix  the  powders,  beat  them  tc^;ether  with  mucdlE^  of  tragacaoth  so 
as  to  form  a  mass,  and  divide  it  into  100  pills. 

Dose,  I  to  2  pills,  twice  a  day,  aa  a  powerful  alterative. 


Pilvlce  Aaafmdte,  U.  S.  P.    {PiUs  of  AsafeHda.) 

ABafetida,  three  hundred  grains 800     19.S0 

Soap,  in  fine  powder,  one  nundrod  graina  .        .        .        100       6.50 

400      26.00 
To  make  one  hundred  pills 100 

Beat  them  together  with  water  so  as  to  form  a  mass,  and  divide  it  into 
100  pills. 

PUidcR  CatharticcB  GomposittB,  U.  S.  P.      {Cbmpound  CkOuirtie  PtUs.) 

Oiaini.  aniiiiue& 
Compound  extract  of  colocynth,  one  hundred  and 

tiiirty  grains 180        8.40 

Abstract  of  jalap,  one  hundred  graina  .  .  .  100  6.60 
Mild  chloride  of  mercury,  one  hundred  grains  .  .  100  6.50 
Gamboge,  in  fine  powder,  twenty-five  grains     .       .         25       1.60 

355      23.00 
To  make  one  hundred  pills 100 

Mix  the  powders  intimately ;  then  with  wat^  form  a  mass,  and  divide 
it  into  100  pills. 

PibU^  Ferri  OmposiUs,  U.  8.  P.    ( Qmpound  PiUs  of  Iron.) 


Myrrh,  in  fine  powder,  one  hundred  and  fiftygrains  .  160  9.75 

C^bonate  of  sodium,  Beventy-ftve  grains  ...  76  4.65 

Sulphate  of  iron,  seventy-five  grains          ...  75  4.85 
Syrup,  a  sufficient  quantity 

800      19.45 
To  make  one  hundred  pills 100 

Rub  the  myrrh,  firat  with  the  caHsonate  of  sodium,  and  ailerward 
with  the  aulpmite  of  iron,  aatil  they  are  thoroughly  mixed ;  tiien  beat 
them  with  syrup  so  as  to  form  a  mass,  and  divide  it  into  100  lalls. 
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PUula  Ferri  lodidi,  U.  S.  P.    {Pills  of  Iodide  of  Iron.) 


Reduced  iron,  sixty  graitu 60  4.IID 

Iodine,  eighty  grains 80  5.20 

Glycyrrhizft,  in  No.  60  powder,  fifty  grains     ...  50  3.25 

Sugar,  in  fine  powder,  fifty  grains 60  3.25 

Extract  of  elycyrrhiza,  in  fine  powder,  twelve  gruns    .  12  0.75 

Acacia,  ia  fine  powder,  twelve  graina     ....  12  0.75 

Water, 

Balsam  of  tolu, 

StroDger  ether,  each,  a  sutBcient  quanti^ 

264       17.20 
To  make  one  hundred  pilh 100 

To  t2ie  redaoed  iroD,  coDtaioed  io  a  porcelain  capsule,  add  about  120 
grains,  or  about  8  gt^mmes  of  water,  and  gradually  add  the  iodine,  con- 
stautlv  triturating,  until  the  mixture  ceases  to  have  a  reddish  tint.  Then 
add  the  remaining  powders,  previously  mixed,  and  evaporate  the  exoees 
of  moisture,  on  the  water-bath,  constantly  stirring,  imtil  the  mass  has 
acquired  a  pilular  consistence.     lAstly,  divide  it  into  100  pills. 

Dissolve  1  part  of  balsam  of  tola  in  1  part  of  stronger  ether,  shake 
the  pills  with  a  sntGcient  quanti^  of  this  solution  until  they  are  uniformly 
coated,  and  put  them  on  a  plate  to  dry,  occasionally  stirnng  them  untU 
the  dryin?  is  completed. 

Keep  the  pills  m  a  well-stopped  bottle. 

Fills  of  iodide  of  iron  should  be  devoid  of  the  anel!  of  iodine,  and 
distilled  water,  rubbed  with  them  and  filtered,  should  not  impart  more 
than  a  light-blue  tint  to  gelatinized  starch  (absence  of  more  tJian  traces 
of  free  iodine). 

permanent  Iodide  of  Iron  Pills. 

•  (Eztemporaneoiis  process  of  L  Coddingtoii.) 

Take  of  Iodine 60  grains. 

Iron,  reduced  by  hydrogen  ,  25     " 

Water 30  minims. 

Althiea  powder 60  grs.  or  q.  s. 

Triturate  the  iodine  in  the  water,  and  add  the  iron  gradually ;  when 
the  color  becomes  a  dark  gray,  and  there  oeaaes  to  be  any  indication  of 
free  iodine  to  starch  water,  add  the  althsa  powder,  taking  care  not  to 
make  the  mass  too  stiff.  Then  toll  it  into  60  pills  contaioing  1  grain 
of  iodide  of  iron,  each,  with  an  excess  of  iron. 

Iodine  and  iron  may  be  combined  in  melted  cocoa  butter,  which 
should  be  kept  melted  till  the  union  is  complete,  and  Uien  made  into 
pills,  coated  with  sugar  or  some  vegetable  powder. 

Chmpound  PUls  of  Iodide  of  Iron. 

(Prescribed  by  Dr.  Bockler,  of  Baltimore.) 

Take  of  Iodide  of  potassium Sij  2  grains. 

Iodide  of  iron 3j  1  grain. 

Iodine gr-^  A    " 

Extract  of  conium Sj  1      " 
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Triturate  the  iodide  of  potasBium,  iodide  of  mm,  and  iodine  blether 
with  a  few  drops  of  water  to  the  consistence  of  a  soft  paste ;  then  add 
powdered  gum-arabic  in  the  proportion  of  half  a  grain  to  each  pil),  and 
rub  into  a  smooth  paste.  Incorporate  with  the  whole  extract  of  conium, 
and  make  into  a  soft  ma^s,  with  a  mixture  of  equal  parts  of  finely- 
powdered  elm  bark  and  liqaonce-root^     Then  divide  into  60  pills. 

Sluice  OaSMtd  OompositcE,  U.  S.  P,    ( Compound  Fills  of 

GniiDfi.  Grumuis. 

Galbanum,  one  hundred  and  fifty  grains      .        .              150  9.75 

Myrrh  one  hundred  and  fifty  grains     ....      150  9.75 

Asafetida,  fifty  grains 50  3.25 

Syrup,  a  suffideat  quantity 

350      22.75 
To  make  one  hundred  pills 100 

Beat  them  together  eo  as  to  form  a  mass,  and  divide  it  Into  100  pills. 

PSuUb  Opii,  U.  S.  P.    (Bits  of  Opium.) 

Powdered  qpium,  one  hundred  graioB  ....      100       6.50 
Soap,  in  fine  powder,  twenty-fite  grains       ...        25        1.62 

12S        &12 
To  make  ooe  hundred  pilla 100 

Beat  them  t(^etber  with  water  so  as  to  form  a  mass,  and  divide  it 
into  100  pills. 

The  soap  is  used  in  this  preparation  to  prevent  the  pills  from  be- 
coming unduly  hard,  and  oonscqueutly  ioaoluble,  when  taken  into  the 
stomadi. 

During  the  past  ten  years  the  use  of  phosphorus  as  a  nerve  and  bnun 
stimulant  has  greatly  increased ;  indeed,  exciting  the  oompoand  catbaitic 

Eills  and  <Kie  or  two  others,  there  is  no  pill  that  is  more  popular ;  they 
ave  been  recommended  to  restore  the  system  when  reduced  by  ex<%ssive 
sexual  indulgence;  many  combinations  have  been  published  by  the  dif- 
ferent wholesale  vendors  of  these  articles,  and  the  following  formula  has 
been  made  officinal  to  meet  this  demand. 

BtidtE  Phosphori,  U.  S.  P.    (BUs  of  Phosphorus.) 

GnlDH.  Gtamniea. 

PhosphoruB,  one  grain 1  0.06 

Althoaa,  in  No,  60  powder,  eighty  grains       ...        80  5,30 

Acacia,  in  fine  powder,  twenty  grains  ....        20  1.30 

Glycerin,  forty  grains 40  2.60 

Water,  twenty  graitie 20  1.30 

Purified  chloroform,  fifty  grains 50  830 

Balsam  of  tolu, 

Stronger  etlier,  each,  a  sufficient  quantity 

To  make  one  tiundred  pills 100 

Dissolve  the  phosphorus  in  the  chloroform,  in  a  test-tube.  Mix  the 
althsea  and  the  aoacta,  in  a  mortar,  with  the  pestle,  add  the  solatitHi  of 
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phoephorae,  then  the  glycerin  and  tlie  water,  and  quickly  form  a  masa, 
to  be  divided  into  ICX)  pills. 

Dissolve  1  part  of  balsam  of  tolu  in  1  part  of  stronger  ether,  shakf 
the  pills  with  a  sufficient  quantity  of  the  solution  until  they  are  uni- 
formly coated,  and  put  them  uu  a  plate  to  dry,  occasionally  stirring  until 
the  drying  is  completed. 

Ke^p  the  pills  m  a  well-stopped  bottle. 

PilultB  Itkei,  U.  S.  P.    {Pills  of  Rhubarb.) 

OnlTU.   Grammes. 
Rhubarb,  in  fine  powder,  three  hundred  grains  ,        .      800      19.50 
Soap,  in  fine  powder,  one  hundred  grains    •        .        ,      100        6.50 

460      29.90 
To  make  one  hundred  pille 100 

Beat  them  tog^er  with  water  so  aa  to  form  a  mass,  and  divide  it 
iutu  100  pills. 

mula;  Rkei  Composite,  U.  S.  P.    {Oompomd  PiUa  of  Rhubarb.) 

GmlnB.    Onminea. 

Ehuharb,  in  No.  60  powder,  two  hundred  graina .        .  aOO  13.00 
Purified  aloes,  in  fine  powder,  one  hundred  and  fifty 

graina 150  9.75 

Myrrh,  in  fine  powder,  one  hundred  graiuH  .        .        ,  100  6.50 

Oil  of  peppermint,  ten  grains 10  .65 

460      29.90 
To  make  one  hundred  pills 100 

Beat  ttiem  t«:^ther  with  water  bu  as  to  form  a  mass,  and  divide  it 
into  100  pills. 

Unopficinal  Pilia 
Lartiqve's  Gout  Fills. 

EMh. 

Take  of  Extract!  colocynthidis  compoeiti  .        .    Si^s,  gi.  Tj    grs.  4. 

Extract!  colchici  aeetici .        .        .        .     gr.  x  gr-  !• 

Extracti  digitalis gr.  v  gi'-  i- 

Misce,  fiat  mass,  in  pilulas  xxiv  dividenda.     Take  2  for  a  dose. 
This  is  the  common  recipe  in  Philadelphia ;  according  to  Wittstein 

each  of  the  French  LArtique's  pills  contams  2  grains  of  powdered  col- 

cbicum  seed. 

BeequereFs  Oout  Filla. 

Etch  plU. 

Take  of  Sulphate  of  quinine  ....  2  drachms  2i  grains. 
Extract  of  digitalis  .  .  .  .15  grains  -^  grain. 
Fowdered  colchicum  seed         .        .    2  scruples       f      " 

Mix,  and  divide  into  50  pills.     Dose,  1  to  3  pills  for  eereial  days. 
These  pills  are  stated  to  have  removed  attacKs  of  acttte  gout  in  7  ot 
8  hours. 
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FU,  Oolchici  e.  Hydrarg.    (King's  Coll^,  London.) 

Each. 

Take  of  AceL  flxt.  calchicum     ....    24  grainB    2  graina. 
Mercurial  miies 36       "        8      " 

Mix.     M&ke  12  pillB. 

Dr.  Chapman's  Dinner  FlSs. 

Reduced.        Each. 

lake  of  Powdered  sloee  ....  H  grains. 

Powdered  mastich,  each    .  3ij        gr.  zvig  1}      " 

Powdered  ipecac        .  .    §iv      gr.  lij  1    grain. 

Oil  of  caraway    ....    i^xij     Stij  Trace. 

Mix,  and  make  into  mass  with  water,  and  divide  into  SO  pilb.  (Re- 
duced quantity,  12  pills.) 

These  pilla  are  much  used  in  habitual  coetiveness;  the  presence  of 
the  mastich  protracts  the  solvent  action  of  the  fluids  upon  the  aloes,  so 
that  one  pill,  which  is  a  dose,  taken  before  dinner,  will  produce  a  gentle 
operation  the  next  morning. 

Dr.  MlchelFs  Aperieni  BOs. 

Take  of  Pulveris  aloea gr.  xij  1  grain. 

Pulveris  rhei gr.  xiir  2  grains. 

Hydrarg.  chlor.  mit.    .        .        .        .  gr.  y  ^  grain. 

Antim.etpota8.tatt..        .                .  gr.j  ingrain. 

Misce,  fiant  pilulte  No.  zij. 

One  acts  as  an  aperient,  2  or  3  as  a  cathartic. 

Tmic  Laxative.    (Dr.  C.  H.  Thomas.) 

Take  of  Purified  aloee .  J2  gnuns. 

Dried  sulphate  iron 12     " 

Extractum  byoecyamus,  alcoholic       .        .        .      3     " 

Extractum  nux  vomica 8     " 

Oleum  resini  capsicum 2     " 

M. — Ft.  mass  div.  in  pill  No.  lij. 

Pills  for  Habitiud  OosHvenesa.    (Dr.  E.  Cutter,  'Wohum,  Mass.) 

Take  of  PuIt.  ipecacuanhte gr.  z. 

Hydrarg.  chlor.  mit. £>*■  iij- 

Ext.  taraxa<n 3^- 

Misoe. — Ft  pilulse  No.  xsx. 

Doae,  ooe  three  times  a  day.  A  mild  and  effectual  remedy  for  a  very 
oommoa  symptom. 

PSls  of  Colocynih  and  Hyoxyamua.    (Middlesex  Hospital,  London.) 

Take  of  Extracti  colooynthidis  compodta 
Eztracti  hyoeqrami 

H.— Ft  piluls  z.    Doee,  1  to  3  pills. 


Take  of  Extracti  colooynthidis  composite       .    5«  8  grains. 

Extracti  hyoeqrami       ■        -        .        ■    3j  2     " 
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Tonic  PiUa  of  FbdaphyUin. 

Take  of  Podophrllin gr.  (]  l  grain. 

Fowd.  rhubarb gr.  xviij     3  grains. 

Powd.  capeicum gr.  iv         |  grain. 

Mix,  ajid  make  into  6  pills.     Doae,  1  to  2. 

To  produce  ptyalism  podophylUD  should  be  combined  with  opium  ia 
sumll  doses  frequently  and  continuously. 

]Hodijied  OaUutriie  PiBa.    (K  FairiBli.) 

Ewh. 
Take  of  Gamboge,  in  powder    .        .        .        .    gr.  v  ^  grain. 

Podophylliu,  in  powder        .        .        •    gr.  y  A    " 

Aloes,  in  powder gr.  xzx      l{    " 

Calomel gr-  zz        1      " 

Qinger,  in  powder, 

Cap«icum,  m  powder,  each  .       .       .    gr- JJ  A    " 

Fluid  extract  of  podophyllum     .        .    Sufficient. 

Mix  the  dry  powders,  and  triturate  with  the  fluid  extract  into  a 
pilular  mass ;  divide  this  into  20  pills. 

The  object  of  this  formula,  prepared  for  a  physician  in  the  West,  is 
to  furnish  an  Aniibiloue  pill  the  ingredients  of  which  are  readily  obtain- 
able, genuine,  and  of  good  quality.  The  difficulties  met  with  hy  prao- 
titioners,  in  procuring  the  costly  extracts  of  colocynth  and  of  jalap  of 
standard  quali^,  have  led  to  mquiries  for  a  modified  formala  with 
cheap  and  common  materials. 

PiUs  of  Aloin  and  PodofhMn. 

Saoh. 

Take  of  AlSin gr.  xxiv     1  grain. 

Podoph^llin gr.  ^ij        \     " 

Oleoteam  of  ginger      ....    n^T  \  minim. 

Triturate  the  aolid  ingredients  into  a  uniform  powder,  add  tlie  oleo- 
resin  or  piperoid  ctf  giiiger,  make  a  mass,  and  divide  into  24  pills. 
Dose,  from  1  to  3. 

PiJh  of  Oroton  Oil. 


Make  into  16  pills.  \ 

Croton  oil  and  castor  oil  are  both  capable  of  forming  soaps  with 
austic  soda,  which,  being  purified  by  solution  in  alcohol,  and  solidified 
a  moulds,  are  eligible  cathaztia  preparations. 

IHlukB  SeiUcB  OompositcE. 

Btdooed.        Each. 

Take  of  Squill,  ui  fine  powdn     .        .    31  gr.  TJ  \  gram. 

Oinger,  in  fine  powder   .       •    J^U  K^-  ^)j  ^     " 

Ammoniac,  in  fine  powder    .    sij  gr.  xij  1     " 

Soap,  in  fine  powder       .        ,     3i^  gr.  xvi^  If    " 

Syrup,  a  anffideot  qoantity,  q.  ■. 
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Mix  the  powders,  then  best  them  with  the  syrup  so  as  to  form  a 
pilular  mass,  to  be  divided  into  120  pills.  (12  pills  for  the  reduced 
quantity.) 

Soap  luid  tiyrup  seem  a  poor  kind  of  mixture,  especially  an  either 
would  be  a  sulficieot  excipieut  without  tiie  other ;  the  pills  are  so  lai^ 
that  the  syrup  is  uot  only  unuecessaiy,  but  renders  the  pill  lai^er  than 
if  made  with  water. 

Pills  if  Tanm'c  Acid. 


gTB'  "J- 

gr8.vj. 

Make  a  moivi,  and  divide  into  12  pills.     Doee,  1  every  2  hours. 

Pilk  of  Acetate  of  Lead.    (Univprsitj-  College,  Loudon.) 

Take  of  Acetate  of  lead gre,  \^. 

Muriate  of  morphine grs.  iij. 

Extract  of  hyoscyamua gru.  xxiv. 

Mix,  make  into  12  pills. 

PilU  of  Quinine  Su^haie. 

Take  of  Sulphate  of  quinine gre.  xlviy. 

Powdered  grnn-arahii' grs.  viij. 

Clarified  honey q.  a. 

Mix  the  quinine  and  gum-arabic  together,  add  the  honey,  and  b«it 
into  a  mass,  which  is  to  be  divided  into  48  pills.  Glucose  is  an  ex- 
cellent excipieut  for  quiuiue,  which  yields  a  firm  mass,  that  dissolves 
readily  when  brought  m  contact  with  moisture. 

These  pills  are  lees  used  than  formerly  for  tlie  full  auttperiodic  effect 
of  the  sulphate  of  quinine,  as  it  is  now  customary  to  give  laige  idoses, 
less  frequently  repeated,  and  pills  of  this  amount  of  quinine  are  found 
less  convenient  than  pills  or  powders,  of  3,  4,  or  5  grains  each. 

Sulphate  of  quinine  may  be  made  into  pills  by  the  following  process, 
which  has  been  called  Farrish's,  (See  paper  by  the-autbor  in  die  Amer. 
Jour.  Pharm.,  vol,  xxv.,  p.  291.) 

Pills  of  die  Soluble  Sulphate  of  Quinine. 

Take  of  Sulphate  of  quinine .       ,        .        .    gj  grs.  v. 

Aromntic  sulphuric  acid  .        .        .    itlxiJ  "V'ij- 

Drop  the  acid  upon  the  snlfdiate  on  a  tile  or  slab,  and  tnturate  with 
a  spatula  untQ  it  thickens  and  assumes  a  pilular  consistence,  then  divide 
into  4  pilb. 

Persons  not  accustomed  to  this  process  sometimes  allow  the  sulphate 
to  become  too  dry  and  unadhesive  to  mould  into  pills.  This  is  from 
not  seizing  the  proper  moment  just  as  the  mass  bos  ceased  to  be  too 
soft,  and  before  it  becomes  dry ;  it  is  then  quite  plastic,  and  becomes 
particularly  so  by  contact  with  the  warmth  aod  moisture  of  the  thumb 


;vCoO»^lc 


DKOPFICIN AL    PILL6.  906 

and  fingers.  A  drop  of  syrup  or  honey,  which  should  always  be  at 
hand  on  the  counter,  by  being  added  at  the  proper  moment,  will  prevent 
thb  hardening. 

The  5-grain  quinine  pill  made  in  t]ib  way  is  not  lotgcr  than  many 
pills  in  common  use ;  soluble  quinine  pills  may  be  conveniently  made 
of  2,  3,  4.  or  5  grains. 

The  lai^  number  of  combinations  in  which  sulphate  of  quinine  is 
associated  with  other  remedies  cannot  be  here  noticed ;  to  some  of  thewe, 
as  in  combining  the  other  alkaloids  with  it,  the  elixir  of  vitriol  process 
is  well  adapted ;  in  other  cases  it  is  ioadtnissible.  If  an  estnict  in 
small  quantity,  or  a  vegetable  powder,  is  to  be  added  to  the  ma**,  it 
should  be  incorporated  with  the  quinine  salt,  when  by  trituration  on  tlie 
slab  it  begins  to  thicken  into  a  paste. 

Hulphate  of  quinine  will  make  a  very  good  pill  mass  by  using  ^  of  a 
grain  of  tartaric  acid  to  each  grain  of  the  quinine  salt. 

Pilk  of  Sulphate  of  Oinchonine. 

Take  of  Sulphate  of  cinchoiiiiie     ■        ■        >     9J  S^-i- 

Powdered  tragacanth        .  .    gre.  ij  gr.  ■^. 

Triturate  hither,  and  add  sufficient  honey  to  make  a  mass,  which 
divide  into  20  pills ;  these  pills  are  esteemed  about  etjual  to  thore  of 
sulphate  of  quinine  in  most  cases, 

Pitb  of  Sulphate  of  Quinidine. 

Take  of  Sulphate  of  quiiiidine 
Powdered  tragacaiith 

Triturate  tc^ther,  and  add  honey  sufficient  to  make  a  mass,  which 
divide  into  20  pills.  These  are  esteemed  about  equal  to  suJphate  of 
quinine  pills  of  the  same  proportion. 

Pills  of  Chinoidine. 

Take  of  ChiDDtdiije 5J  ^  graino. 

Aromatic  sulphuric  acid  .        .        .     tW  or  q.  a.     trace. 

Soften  the  chinoidine  with  the  acid  in  a  mortar,  and  divide  into  "20 
pills.  Each  pill  is  esteemed  about  equal  to  a  l-grain  quinine  pill ; 
acetic  acid  may  be  used  in  place  of  the  aromatic  sulphuric  with  great 
advantage. 

Pilla  of  pToio-  Carbonate  of  Iron  and  Quinine. 

Each. 
■     3j  I  grain. 

.     3j  3  grains. 

Mix,  and  make  into  20  pills.     Dose,  one  2  or  3  times  a  da^. 

In  this  class  of  prescription,  designed  for  ansemic  conditions,  the 
sulphates  of  cinchonine  and  quinidine,  and  of  bebeerine,  may  generally 
be  substituted  for  that  of  quinine  without  disadvantage. 


Bach. 
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Pills  of  Quevenne^s  Iron. 

XMb. 

Take  of  Reduced  iron grs.  CO  2  grains. 

M&nna  and  glucoee,  each  .        .    gra..  Ix  { graia. 

Triturate  into  a  mass,  and  divide  into  100  pills. 

Manna  i9  an  excellent  excipient  for  ferrum  redadnm,  and  vitl 
answer  in  less  proportion,  if  very  small  pills  are  desired;  when  not 
at  hand,  it  may  be  supeiseded  by  honey  and  a  little  gom-arahic  or 
tra^acanth. 

In  a  number  of  cases  it  will  be  demrable  to  inbodnce  adjuvants, 
which  may  be  in  the  form  of  extract  Extracts  of  coninm,  of  aconite, 
4^nchona,  nux  vomica,  and  quassia  are  favorite  adjuvants  with  Que- 
venne's  iron. 

I>r.  MilcheWs  Tonic  Pills. 

Take  of  Extract  of  quassia       .        .        .        .        gr.  xxxyj        3  gis. 
Extract  of  coDium       ....  }gr. 

Snbcarbonate  of  iron,  of  each    .  S^'  iij  t  S'- 

Make  into  a  roaaa  with  a  few  drops  of  solution  of  arseoite  of  potas- 
sium (if  required) ;  then  divide  into  12  pills.     Voee,  a  pill  2  or  3  times 


JbTiic  and  Aromatic  Pills.    (Dr.  Parrish,  Sr.) 


Take  of  Sulphate  of  quinine  . 
Powdered  capsicum  . 
Hace    .        .  .        . 

Powdered  cloves 
Carbonate  of  ammonium,  eaoh 
Oil  of  caraway    . 
Confection  of  rose 

Form  a  uniform  tenacious  mass,  and  divide  into  24  pills. 


igt. 
igr. 
1  gr- 
ip- 


PiUa  used  in  ObsUnaU  iTiiermiUenis.    (Dr.  Chapman.) 

Euh. 

Take  of  Sulphate  of  copper    .        .        .        .        gr.  ijj  i  gr. 

Powdered  opium        .        .        .        .        gr.  iv  J  gr. 

Powdered  gum-arabio        .        ,        .        gr.  viij  j  gr. 

Syrup Sufficient. 

Hake  a  mass,  and  divide  into  12  pills.     Dose,  one  every  3  houi& 

PiUa  of  Camphor  and  Opium. 

Take  of  Camphor gr.  xxiv  gr.  2. 

Powdered  opium Sr-  TJ  gr.  J. 

Alcohol gtL  '*i  trace. 

Confection  of  rose         ....  q.  a.  q.  s. 

Misce^  et  fiant,  secundum  artem,  pilule  xij.    Doe^  fn»n  1  to  2  ]h11& 
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Anodyne  PiR$. 


Triturate  Into  a  mass,  and  divide  into  8  pills.  Dose,  1  pill,  repeated 
if  neceesaty. 

TheBe  are  very  small,  and  are  not  astringent  in  their  effects  on  the 
bowels. 

I^Us  of  Extract  of  Indian  Memp. 
Take  of  Ext.  cannabiB, 

Pulv.  sapoDis,  aa gr.  xx. 

Triturate  the  extract  with  the  aoap  in  a  warm  mortar  till  a  good  mass 
ia  formed,  then  divide  into  40  pills.    Doee,  1  to  3  pills. 

"  Dr.  Vance's  Rheumatism,  and  Oout  PiUs." 

Take  of  Extract!  colchici     ....       See  gr.  1  j. 

Pulveria  ipecacuanh»  comp.  .  Siea,  gr.  yj        gr.  iv. 

Mifice,  et  divide  in  pilulaa  zxiv.  Sigwi. — Take  2  at  night  and  1 
before  breakfast  and  dinner. 

This  is  a  most  valuable  combination,  having  been  found  efficacious  in 
a  great  many  cases,  both  chronic  and  acute. 

Oympound  PiBa  of  Iodide  of  M^vury. 

Take  of  Qreen  iodide  of  mercury  .  .        .        gr.  z         }  gr. 

""'-  "' — ' ■        •        ■        m  2    grs. 

See        IJgr. 

Triturate  the  resin  of  guaiacum  into  a  mass  with  a  little  alcohol,  tJien 
incorporate  with  it  the  extract  of  conium  and  iodide  of  mercaiy ,  and  divide 
into  20  pills. 

Tliese  pills  are  alterative,  and  may  be  used  in  scroMous  and  skin 
diseases.  Extract  of  sarsaparilla  may  be  added  to,  or  suhetitated  for, 
some  of  the  other  ingredients, 

PU.  Hydrarg.  BicfUorid.     (Weatminster  HoqritaL) 


Take  of  Corrosive  sublimate . 

Bgrs. 

igr- 

Huriate  of  ammonium     . 

.        .        4|i». 

*Sr. 

Crumb  of  bread 

.        .       SiaBcient. 

Mix.    Make  into  24  piUs.    Doe^  1  pill  3  times  a  day. 

JV.  Ottc^a  Emmenagoffue  IHQa. 

Take  of  Dried  ralphate  of  iron       .        .       .       .  gr,  xlrif]. 

Aloea,  in  powder gr.  xy. 

Turpentine gr.  zxxq. 

Oil  of  tarpentine gtt.  x  or  q.  s. 

Make  a  maes,  and  divide  into  30  pills.    Doee  two,  3  times  a  day. 
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Pills  of  Nitrate  ofSilrrr. 

Take  of  Nitrate  of  silver gj. 

Pulv.  silica 5iv, 

Glyceroleof  tragacanlli q.  s. 

Triturate  to  make  a  uniform  pilular  mass,  which  divide  iuto  30  pills. 
Doee,  in  typhoid  fever  and  epilepsy,  I  pill  every  3  or  4  hoars. 

Aromatic  Fills.    {Mitler's.) 

Take  of  Oil  of  copaiva, 
Oil  of  cubeba. 

Oil  of  turpentine,  each f^. 

IklagDesia 3ij. 


Mix,  and  form  60  pills. 

Some  recipes  direct  4  grains  of  powdered  opium  to  this  number. 
They  would  bo  improved  in  a  pharmaceutical  aspect  by  substituting 
copaiva  and  Vcuice  turpentine  for  the  oils  of  copaiva  and  turpentine. 
One  drachm  of  white  turpentine  is  necessary  to  ^rm  the  mass.  The 
dose  is  2  pills  3  times  a  day  in  gonorriioea. 

M,  Rioord  prescribes  tar  and  copaiva  combined ;  Ihey  are  said  to 
neutralize  each  other's  noxious  tastes  and  to  be  less  liable  to  disagree 
with  the  patient  than  copaiva  alone.  The  proportionB  of  this  mi:^u« 
are  275  .parts  of  copaiva  to  35  of  tar  and  25  of  magnesia. 

Chmpound  Q^iva  P3ls. 

Take  of  Copaiva Sn. 

Powdered  cubebs Siiiaa. 

Wax 3i. 

By  a  gentle  heat  melt  the  wax,  then  add  the  copaiva,  and  immedi- 
ately afterwards  sift  in  the  cubebs,  stirring  tharooghly.  While  it  is  yet 
warm,  roll  out  and  divide  into  100  pills. 


CHAPTER  XIV. 

SUPPOSITORIES. 

DURING  the  last  15  or  20  yeas»  this  class  of  preparations  has 
grown  into  favor  witli  the  medical  profession,  enablit^  them,  as  it 
does,  to  employ  remedies  designed  for  their  local  effects,  or  ot  absorption 
and  impression  upon  the  system  generally ;  the  present  edition  of  the 
U.  8.  Pharmacopoeia  gives  no  formulas  for  special  suppositories,  but 
only  directions  as  to  the  method  of  [wocedure,  as  follows : 
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Mix  the  medicinal  portion  (previously  brooght  to  a  proper  consisteDoe 
if  necessaiy)  with  a  amall  quantity  of  oil  of  tiieobroma,  by  rubbing  them 
together,  and  add  the  mixture  to  the  remainder  of  the  oil  of  theohroma 
previously  melted  and  cooled  to  the  temperature  of  95°  F,  Then  miir 
thoroughly,  without  applying  more  heat,  and  immediately  pour  into 
suitable  moulds.  The  moulds  must  be  kept  cold  by  being  placed  on 
ice  or  by  immereion  in  ice-cold  water ;  and  the  inner  surface  must  be 
freed  from  adhering  moisture  before  the  melted  mass  Is  poured  in. 

In  the  absence  m  suitable  monlds,  suppoeitories  may  be  formed  hy 
allowing  the  mixture  prepared  as  above  to  cool,  care  being  taken  to  keep 
the  ingredients  well  mixed  and  dividing  it  into  parts  of  a  definite  weight 
each,  which  may  be  made  into  conical  or  odier  convenient  form  for  a 
suppository. 

Unless  otherwise  specified,  suppositories  shall  be  made  to  weigh  about 
15  grains  or  1  gramme. 

Besides  suppositories  int^ided  for  rectal  medication,  physicians  have 
employed  them  for  introducing  remedies  into  the  vagina,  urethra,  nasal 
and  aural  cavitaee ;  those  for  vaginal  use  of  course  are  made  very  much 
larger  than  for  the  rectum,  weighing  about  2  drachms.  The  manner  of 
preparing  them  is  the  same  as  for  those  above  described ;  those  used  for 
the  urethra,  ear,  and  nostrils  are  made  by  medicating  gelatine  solutions 
with  the  remedy  desired  and  casting  them  in  cylinders,  from  which  they 
are  removed  when  cold. 

Fig.  225  exhibits  the  plainest  form  of  mould  for  making  supposi- 
tories. They  are  g^ierallj  made  of  the  best  syringe  metal,  and  are  best 
cooled  by  having  a  small  tray,  Fig.  226,  a  little  deeper  than  the  moulds 
are  long ;  a  plate  perf(«ated  with  as  many  holes  as  the  moulds  number 


Fig.  225. 


SuppodtoryminildBlD  Tetrigvnttr.   Form  (or iwpcr moulds. 


rests  near  the  Hpi>er  edge  of  the  tray,  on  little  projections  soldered  to 
support  if,  completes  the  apparatus.  WTien  used  the  cavity  of  the  tray 
is  filled  witli  i<«  broken  up  small  and  the  moulds  resting  in  the  plate 
are  set  in  place. 

These  moulds  sometimes  require  cleaning,  which  is  readily  done  *by 
wnipping  a  piece  of  soft  pajier  around  the  ping  used  for  making  paper 
coues,  Fig.  227,  and  turning  it  several  times  in  the  mould.  In  the 
absence  of  these  metallic  moulds,  paper  oones  will  answer  a  good  pur- 
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pose ;  as  their  size  is  important,  the  following  directions  are  ^v«i :  a 

Eiece  of  glazed  paper,  not  too  thick,  is  cut  into  oblong  pieces,  2^  inclies 
ti^  by  1^  wide,  and  rolled  into  a  cone,  which  should  be  If  inch  long 
and^  an  inch  at  the  base ;  the  free  end  of  the  paper  is  seciued  by  a  tip 
of  sealing  wax,  which  should  be  run  around  the  base,  and  upon  hard- 
ening retains  the  shape  of  the  stick  and  keeps  the  cone  from  flatten!]^; 
at  the  extreme  point  of  the  cone  ^  of  an  inch  may  be  clipped  off  and 
the  opening  sealed  up,  though  this  is  omitted  by  some  of  the  best  manip- 
ulatorB.  A  little  wooden  form  we  have  had  turned  for  folding  the 
paper  moulds  upon  is  shown  in  Fig.  227;  by  haviuga  shoulder  on  this 
to  mark  the  base  of  the  cone  it  may  be  trimmed  with  ^e  point  of  a 
pair  of  fine  scissors,  following  that  line.  After  the  requisite  uumber  f^ 
these  cones  has  been  made,  the  object  is  next  to  arrange  them  with  the 
open  end  in  a  proper  position  to  be  filled ;  this  is  coirveniently  done  in 
a  box  lid  or  other  shallow  vessel  filled  with  flaxseed ;  sand  is  objection- 
able from  ita  liability,  if  accidentally  thrown  into  the  oone,  to  produce 
irritation  when  the  suppository  is  applied.  The  paper  should  not  be 
removed  from  the  suppository  until  it  has  become  thoroughly  hardened, 
and  by  thb  means  it  will  acquire  a  clean  and  polished  surface. 

The  time  required  to  prepare  and  oool  sufficiently  a  dozen  ot  mon 
suppositories  is  from  half  an  hour  to  an  hour.  The  physician  preecrib* 
ing  them  should  bear  this  in  mind,  and  not  anticipate  dieir  being  fur- 
nished by  the  apothecary  immediately,  imless  of  standard  kinds  known 
to  be  kept  on  hand. 

The  chief  points  to  be  observed  to  insure  successful  manufacture  of 
this  useful  form  of  preparation  are,Jirfit,  the  complete  incorporation  rf 
the  medicinal  ingredient,  in  an  impalpable  powder,  with  the  melted 
cocoa-butter;  second,  the  chilling  of  the  melted  mass  to  such  point 
that  while  it  will  flow  from  the  cup  or  capsule  it  will  not  allow  the 
rapid  subsidence  of  the  suspended  powder ;  third,  when  tislDg  metallic 

Fig.  229. 


I  Suppository  Mould. 


AroUbald  BuppoBltoiT  Uould. 


moulds  to  have  them  so  refrigerated  in  advance  as  to  harden  the  sup- 
positories almost  immediately  on  contact. 
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The  most  convement  and  useful  mould  has  been  fonnd  to  be  &e  brass 
mould,  Fig.  228,  opening  like  an  ordinary  bullet  mould ;  the  cavities 
being  included  equally  in  either  half  of  the  mould  renders  their  speedy 
removal  from  the  instrument  quite  easy ;  as  many  as  6  or  8  dozen  sup- 
positoriee  can  be  made  with  a  mould  having  a  dozen  cavities  in  an  hour 
and  a  balf. 

To  obviate  the  difficulty  and  delay  attendant  upon  malting  suppod- 
tories  by  casting  them,  Mr.  H.  C  Archibald  has  invented  an  apparatus 
for  making  them  by  compresaion.  The  remedial  agents  being  brought 
"  to  a  pulverulent  form  are  mixed  intimately  with  me  oil  of  ^eobroma 
previously  grated,  sufficient  of  the  mixtore  ie  weighed  off  and  placed 
m  the  hopper  above  the  mould,  and  then  forced  down  into  the  mould, 
where  it  acquires  the  proper  shape.  This  instrumeot  is  represented  in 
Fig.  229. 

PUulcE  Saponit  Cbmpoeiia. 

Takeof  Opium,  in  fine  powder 60  grains. 

Soap,  in  line  powder )  troyounce. 

Beat  them  together  with  water,  so  as  to  form  a  pilular  mass. 

The  foregoing  and  euuple  soap  suppositories  are  formed  hy  cutting 
the  mass  and  rolling  it  into  convenient  shapes.  Suppositories  are  also 
prepared  from  honey,  by  boiling  down  this  eubstaaoe  till  it  becomes 
sumciently  hard  to  retain  its  shape.  There  are  also  formulas  given  in 
the  books  for  several  anthelmintic,  anti-hemorrboidal,  astringent,  em- 
menagf^e,  laxative,  and  vaginal  suppositories,  as  well  as  for  belladonna, 
calomel,  conium,  mercurial,  and  quinine  suppositories. 

From  Gray's  Supplement  to  (he  Pharmacopoeia,  the  following  formula 
for  an  anthelmintic  suppository,  taken  irom  tlie  Oodesc  Medic  Hamburg, 
1845,  is  selected. 

Take  of  Alriea Syj. 

Common  snlt lies. 

gpnnish  soap Si^s- 

&arch 3viij. 

Mix  and  make  into  a  mass  with  honey,  and  then  form  into  cones  of 
the  required  size. 

AnthebmmiK  Sappoaitorwa. 

Take  of  Aloee,  in  powder ^bb. 

Chloride  of  sodium Siij- 

Flour |ij. 

Honey ' .  SufiScient. 

Form  into  a  firm  paste,  and  make  into  1 2  suppositories.  Used  in 
tiie  treatment  of  aecarides. 

The  following  syllabus,  which  exhibits  the  composititHi  of  the  sup- 
positories directed  in  the  edition  of  1870  of  the  U.  A',  and  Britieh  Phar- 
maeopceiaa,  is  retained  for  the  convenience  of  the  pharmacist. 
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Remedy 
Suppositoria  neidi  cwbolici,  gr.  12,  U.  B.  P. 

Siippcjuitoria  acidi  tannici,  gr.  30,  U.  S.  P. 
Siip(K>sitoria  acidi  tanDici,  ^r.  36,  Ph.  Br. 

Kuppntiitaria  aloes,  er.  60,  U.  8.  P. 
SuppMiloria  asafo'tidic  (tr.  f^),  U.  S.  P. 
Suppottitoria  belladoniw  (ex.gr.  6|,  U.S.P. 
Suppoaitoria  hjdrar.  (ung.  gr.  60)  Pb.  Br. 

.Supposiloria  nii>rphue  (mur.gr.  6),  Ph.  Br. 

SupposiCoria  morphise  (sul.  gr.  6),  D.  8.  P. 
Suppositoria  opii  (extr.  gr.  12),  U.  S.  P. 
SupposiWria  plumbi  (acet.  gr.  36),  U.  8.  P. 
Supposiloria  pluinbi  cnmp.,  Pli.  Br. 

(plumbi  acet.  gr.  36  ) 
opii  pulv.  gr.  12       f 
tSupposiluria  ptiimbi  et  opii,  U.  8,  P. 

f  ptumbi  acet.  gr,  3S  ( 
\  opii  extr.  gi.  6         ( 


[  Exdpttot. 

Oil  of  theobroma,  348  gr.,  12  sappoaitoriM. 
Oil  of  tbeobroma,  300  gr.,  12  mppoeitoriea. 
Oil  of  theobronia,  benzoiaaled  lajtl,  and 

white  wax,  12  »iipp(witorie<i. 
Oil  of  tbeobroma,  300  gr.,  12  suppiwitorieB. 
Oil  of  theobroma,  320  gr.,  1 2  uuppositories. 
Oil  of  tbeobronia,  354  gr.,  12iiuiipo6iluries. 
Oil  of  theobRitiia,  benzoinatea  laid,  and 

white  wai,  12  auppceitoriea 
Oil  of  theobroma,  beotoiiuiled  lafd,  kod 

white  wax,  12  su^pnaiturieE. 
Oil  of  tbeobroma,  334  gr.,  12  Buppoailnriei. 
Oil  of  IheobrO[ua,348gr.,  12tiuppasiloriea. 
Oil  of  theobroma,  324  gr.,  12  bu         "     ' 


Oil  of  theobroma,  318  grains. 


It  should  be  obeer\'ed  that  the  suppositories  formerly  officinal  in  the 
U.S.Pkarmacopceinv/f^T^aW  30  grains  each.  Therevision  of  1880  gives' 
general  directions  for  their  preparation,  and  makes  the  officinal  weight 
15  grains,  corresponding  in  thin  respect  with  the  BriHsk  Phaitnaaopaia, 
The  FVencfi  (hdex  orders  5  to  10  grams  (75  to  160  grains). 

The  following  pro]K>rtionB  are  used  in  Philadelphia,  but  the  medidnal 
ingredienta  may  be  mixed  and  varied  to  any  extent. 

Cocoa-butter  alone,  and  combined  with 

Extract  of  opium }  to  2  grftins. 

Acetate  of  morphine 1  to  )  groin- 
Extract  of  belladonna J  to  1  gnun. 

Tannic  acid ;j  to  5  graina. 

Acetate  of  lead ^  to  5     " 

MonaeH's  salt I  to  3     " 

Santonine 1  to  3      " 

Sulphate  of  quinine 1  to  5     " 

Podoph^llin ■  .        .  I  to  2     " 

Mercurial  ointment .1  grains. 

Some  pharmacists  issue  catolc^ue^  of  suppositories  with  numbere 
affixed  to  each  formula,  by  which  it  is  designed  they  shall  be  prescribed ; 
diere  seems  no  advantage  in  this  method  to  conipejisatc  for  its  liability  to 
lead  to  coiifiLsiou  and  mistakes.  (Sec  paper  on  this  subject  by  E.  Parrish 
and  W.  C.  Bakes,  Anicricuii  Joitrmd of  Pharmaeii,\&Gl,\t.b ;  al'W paper 
by  W.  C.  Bakes,  18l>;),p.228;  also  the  chapteron  the  Jrto/'DMrp«winy.| 
In  the  occasional  instances  in  which  it  is  desirable  to  thrust  the  sup- 
pository some  distance  above  the  external  orifice  of  the  rectum,  the 
instrument  here  figured  nmy 
lie  used ;  it  is  made  of  »\t- 
inge-metal,  or  of  wood,  A. 
B.  Taylor,  in  the  Amfncwn 
Journal  of  Phnnnnry,  vol. 


cw=e^ 


Tube  and  pislon  for  Intmiliiclng'  suppositories. 


xxKiii.,  p.  202,  has  figured  a  metallic  piston,  called  a  "  supporiter," 
adapted  to  introduce  sujtpositories,  having  a  smaller  cylindrical  termina- 
tion at  the  ba.*c  of  the  cone,  such  a=(  he  prepares,  but  it  is  not  adapted  to 
the  oi-dinary  shaped  cones. 
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CERATES. 


CHAPTER    XV. 
cerates.  ointments,  oleates,  and  plasters. 

Cerates. 

THESE  classes  of  preparations  are  widely  iteparated  io  the  Pkarma- 
I'OjXBui,  where  an  alphabetical  arrangement  is  adopted,  but  they 
so  closely  resemble  each  other  in  a  pharmaceutical  point  of  view  as  to 
be  naturally  associated  in  a  work  like  the  present. 

The  difference  between  a  cerate  and  an  ointment  is  in  their  relative 
iirnmess  and  fiuibility ;  the  former  is  designed  to  be  adhesive  at  the 
temperature  of  the  body,  so  as  to  be  applied  in  the  fonn  of  a  dressing 
or  sort  of  plaster ;  the  latter  is  intended  to  be  rubbed  upon  the  surface 
or  applied  by  inunction;  this  distinction  is,  however,  not  absolute,  and 
the  two  classes  nearly  aiiproach  eacli  othei-  in  pn>perties.  The  name 
tisrate  is  derived  from  cera  (wax),  and  most  of  the  cerates,  iih  also  some 
of  the  ointments,  contain  this  ingredient. 

The  medicinal  ingredients  which  enter  into  these  classes  of  prejKira- 
tioDS  are  very  numerous ;  indeed,  almost  every  kind  of  medicine  capable 
of  exercising  a  topical  effect  may  be  prescribed  in  this  form. 

The  unctuous  ingredients  used  iu  ointments  are  chiefly-  bland  and 
unirritating  fats  and  Sxed  oils,  witli  more  or  less  wax.  The  reader  b 
referred,  for  some  account  of  these,  to  pages  479  and  494. 

,The  preparation  of  inodorous  erease  is  accomplished  by  repeated 
washing  with  water ;  this  may  be  done  on  a  slab  a  little  on  the  incline, 
a  stream  of  water  being  set  to  trickle  over  it ;  the  surface  of  the  grease 
w  then  constantly  renewed  by  an  operator  working  a  muller  over  it  in 
the  same  way  that  a  color-maker  grinds  paints  in  oil.  Thefirmer  kinds, 
such  as  suet,  require  more  powerful  mechanical  arrangements  for  Avash- 
ing  them,  and,  m  fact,  in  France,  this  purifying  of  fats  is  a  separate 
branch  of  business,  the  perfumers  being  the  chief  consumers  of  these 
elegant  products. 

Of  the  different  ingredients  of  cerates  and  ointments,  Jartl  and  miet 
resemble  each  other  in  most  of  their  properties,  except  that  the  latter  is 
more  solid  and  fuses  at  a  higher  temperature,  while  apermnctii  is  still 
more  firm,  almost  brittle  in  consistenoe,  and  fuses  with  still  less  facility. 
It  is  recommended  by  a  beautiful  pearly  whiteness  which  it  imparts,  to 
a  certain  extent,  to  its  oily  combinations.  M'air  is  more  tough  in  con- 
sistence, and  still  less  fusible,  its  chief  use  being  to  give  body  to  cerates 
and  the  stiffer  ointments. 

The  uses  of  rctin  and  turpentine  are  twofold :  to  give  body  to  the 
cerates  into  which  they  enter,  and  to  render  them  useful  as  stimulants 
and  fit  vehicles  for  other  stimulating  substances. 

The  greatest  practical  difficulty  with  ointments  arises  from  their  ten- 
dency to  become  rancid  by  keeping,  particularly  in  warm  climates.  This 
is  beet  overcome  by  observing  to  fi-ee  them  from  moisture  by  the  ^pli- 
68 
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cation  of  well-regulated  heat  till  the  adhering  water  is  entirely  evapo- 
rated, and  to  keep  them  in  well-coverwl  jars.  Theointment  jarjFig.  231, 
is  niade  for  the  purpose,  but  as  the  lid  is  not  air-tight,  a  piece  of  stout 
tin-foil,  or  of  bladder,  or  of  waxed  paper,  should  be  stretched  over  the 
top  before  covering  it  with  the  lid. 

Ointmeuts  niade  with  the  fixed  oils  and  a  suita- 
Fig.  231.  ble  proportion  of  wax,  suet,  or  cocoa-butter,  are  less 

liable  to  rancidity  than  those  made  with  lard,  and 
the  introduction  into  the  latter  of  small  poi-tions 
of  babtams  and  some  essential  oils  seems  to  have  a 
favorable  effect  upon  this  tendenc}' ;  and  it  is  ob- 
served that  the  resinous  ointments  are  not  liable 
to  it. 

A  frequent  cause  of  rancidity,  in  even  freshly- 
prepared  ointments  and  cerates  made  from  materials 
perfectly  free  from  rancidity,  is  the  absorbent  rfiar- 
acter  of  the  jars  used  to  keep  them  in.    The  glazing 
after  a  short  time  becomes  full  of   fine  craol^s, 
through  which  the  grease  permeates  t«  the  body  of 
the  jar ;  the  grease,  by  frequent  exposure  to  the  ^r, 
becomes  rancid,  and  in  turn  imparts  rancidity  to 
dntmeDt  tar.        the  ointment  placed  in  it.     A  vety  el^ant  st}'le 
of  jar,  but  quite  expensive,  being  the  rearptrcelain 
or  china  vase,  is  free  from  this  objection.     Glass  tumblers,  small  enough 
to  fit  inside  of  the  jar,  may  be  used  with  great  advantage  iu  overcoming 
this  trouble. 

Cla^ijication. 

For  the  purposes  of  study,  the  cerates  and  ointments  may  be  thus 
classified : — 

1st.  Those  adapted  to  use  as  vehicles  for  medicinal  subetaoces. 

2d.  Those  prepared  by  the  fusion  of  their  medicinal  ingredients 
together. 

3t/.  Those  prepared  from  the  first,  or  from  lard  alone,  by  mechanical 
incorporation  witn  some  active  medicinal  agent. 

4fh.  Those  in  which  the  unctuous  ingredient  is  decomposed  in  tiie 
process  of  preparation. 

So  great  a  variety  of  ointments  and  cerates  have  been  made  officinal 
that  there  seems  less  occasion  for  departing  from  the  national  standards 
than  in  the  other  classes  of  extemporaneous  preparations. 

Of  these  classes,  all  which  are  officinal  in  the  U.  S.  Pkarmaeopcela, 
arc  displayed  according  to  the  above  classification  in  the  following 
ai/Uabi,  and  the  leading  points  of  iutei-est  in  connection  with  them  are 
given  further  in  detail ;  the  working  formulas  from  the  Pkarmacopceia 
are  given,  and  the  unofficinal,  which  arc  deemed  of  sufficient  importanoe 
for  insertion,  are  described  in  connection  with  the  appropriate  formulas- 
for  their  preparation. 
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Syllabus  op  Cerates  and  Ointments. 
IsT  Group.     Used  as  Vehtclea  for  Medicinal  Svhatancea, 

CeratQm,  .10  parts  white  »ax,  TO  pftrto  lard.    Firmer  healinR  dreteiDg. 

Ceratum  cetacei,  10  parts  Bperniaceti,  35  parte  white  wax,  55  parts  olive  oil.     Firm 

htaiing  dreeBJnf 
Ceratum  reuiis,^ 
Oerutum  wponii,  '2 

healing  d resting. 
Ungnentum,  t  part  jellm 
Unguentum  aqiiee  roacG. 

healing  drewing. 
Adepe  benzoala  ( 

Vehicle,  c 


Almond  oil,  ipermaceti,  white  nax,  . 


I  (ungtientnm  benioioi,  Pharm.,  1870),  2  parts  benzoin,  tOO  parts  lard. 
TJnguentiiiD  diachylon,  <tO  parts  lead  planter,  39  puts  olire  ml,  I  part  oil  of  lavender. 

PrbpAKATION  AND   USES. 

All  these  are  siiuple  in  their  mode  of  preparatioo.  The  ingredientB 
are  to  be  placed  in  a  skillet  or  capeule,  and  brought  to  the  melting  point, 
aire  being  taken  not  to  bum  them,  which  may  be  known  by  the  melted 
mass  giving  off  the  odor  and  appearance  of  smoke.  When  there  in  a 
great  di^rence  in  the  fusine  points,  the  least  fusible  shall  be  placed 
over  the  fire  first,  and  the  others  added  afterwards,  so  as  to  involve  no 
unDecessary  application  of  heat.  Then  tlie  whole  is  to  be  stirred  or  trit- 
urated together  till  thickened  by  cooling  into  a  homogeneous  soft  ma=8; 
it  may  now  be  set  away  to  harden  by  further  cooling.  With  a  view  to 
the  whiteness  and  smoothness  of  the  product,  it  is  best  tliat  the  melted 
ingredients  should  be  poured  while  fluid,  though  not  too  hot,  into  a 
mortar,  in  whi<^  they  should  be  triturated  with  a  pestle  till  firm.  If 
Bpermaceti  is  an  ingredient,  the  mortar  should  be  warmed,  to  obviate  its 
tendoicy  to  separate  in  a  granular  condition  on  contact  with  a  cool  sai> 
face ;  when  rose-wat£r  is  added,  as  in  the  case  of  "  cold  cream,"  it  is  well 
to  warm  it  a  little,  otherwise  it  may  chill  the  spermaceti  to  its  solidify- 
ii^  point,  and  deposit  it  in  a  granular  condition  before  the  mixed  oil 
and  v,-ax  are  sufficiently  stiffened  to  be  homogeneous  with  it. 

The  use  of  a  mortar  in  the  preparation  of  cerates  and  ointments  of 
this  class  is  often  obviated  by  stirring  the  melted  preparation  in  the  vessel 
in  which  it  was  heated,  or  that  to  which  it  is  transferred  for  keeping, 
with  a  wooden  spatula,  till  it  thickens  beyond  the  danger  of  separation ; 
but,  on  the  whole,  the  use  of  the  mortar  is  most  approved.  Some  phar- 
macists keep  a  marble  or  lai^  wedgewood  mortar  for  the  special  pur- 
pose ;  it  is  so  difficult  to  remove  every  trace  of  grease  that  it  is  not 
desirable  to  use  the  same  mortar  for  this  use  and  the  general  purposes 
of  the  shop.  When  the  mortar  is  to  be  warmed,  it  can  best  be  done  by 
filling  it  with  hot  water  and  letting  it  stand  a  few  minutes.  When  a 
marble  slab  or  tile  is  used,  it  may  be  warmed  over  a  slow  and  ditiiised 
gas  flame,  or  the  furnace  shown  in  Fig.  96,  or  hud  a  few  minutes  on  a 
heated  stove. 

The  first  five  preparations  on  the  above  list  are  distinguished  by  dif- 
i^nt  d^rees  of^  flnnncas  and  fusibility ;  dtey  are  all  perfectly  bland 
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and  iiiiirritatiug,  and  are  used  for  their  property  of  protecting  the  part 
to  which  applied  from  external  irritating  eaiisew  and  from  the  drying 
action  of  the  air. 

Ceraium  8U}}onk,  as  directed  to  be  made  by  the  process  of  the  PAoi^ 
macopceia  of  1870,  is  an  el^ant  application  to  exposed  surfaces,  requir- 
ing to  be  spread  on  some  suitable  fabric ;  it  is  too  firm  to  be  conveniently 
incorporated  with  medicinal  ingredients,  except  by  the  aid  of  heat,  but 
would  be  a  very  suitable  vehicle  for  some  of  the  alterative  and  mild 
astringent  remedies,  if  softened  at  the  time  of  their  admixture. 

Simple  cerate,  ceraium  adipis,  of  U.  S.  P.,  1860,  like  the  foregoing, 
is  almost  exclusively  applied  to  blistered  or  other  exposed  surfaces,  for 
the  comijlete  exclusion  of  the  atmosphere  and  the  ]>revention  of  desicca- 
tion during  the  process  of  healing ;  it  is  not  adapted  to  use  as  a.  vehicle 
for  niediciual  suostances  to  be  applied  by  inunction,  nor  tan  it  be  con- 
veniently mixed  with  powders  at  ordinary  temperatures.  From  over- 
looking this  fact,  tlie  mistake  is  constantly  made  by  physicians  of 
prescribing  simple  cerate  as  the  vehicle  for  iodine,  the  mercuriab,  etc ; 
and  in  view  of  this,  some  of  the  apothecaries  vary  the  proportions, 
putting  in  ^  instead  of  ^n  irax ;  this  partially  unfits  it  for  the  use  for 
which  .it  is  mainly  designed,  to  furnish  a  firm  dressing  which  will  not 
fuse  entirely  at  the  temperature  of  the  body. 

Simple  cerate,  as  is  well  known,  is  very  liable  to  become  rancid  by 
exposure  to  the  air ;  the  late  Ferris  Bringhm^,  in  a  report  tn  the 
American  Pharmaceutical  Association,  pointed  out  the  superiority  of 
cerate  made  mth  unbleaclied  yellow  wax,  (See  paper  in  Proceedings, 
vol.  xvi.,  p.  416.) 

!Miiiple  ointTnetU,  oinimeni  of  lard  of  U,  S.  P.,  1860,  is  designed  for 
the  purpose  just  mentioned  as  not  suited  to  the  cerate,  tJiat  of  furnish- 
ing, in  warm  weather,  a  good  vehicle  for  medicines  in  tlie  form  of  oint- 
ment. In  the  winter,  it  is  frequently  replaced  by  lard,  when  that  vehicle 
can  be  obtained  fresh  and  sweet.  It  is  not  unusual  to  add  to  simple 
cerate  and  simple  ointment,  when  fused  in  the  process  of  preparing  them, 
a  little  rose-water,  and  sometimes  a  very  small  portion  of  borax,  which 
renders  them  very  white  without  iutertering  witli  their  remedial  qual- 
ities. 

Spermaceti  cerate  is  intermediate  between  the  for^;oiag,  and  has  the 
advantage  of  being  made  without  the  use  of  lard,  which  is  sometimes 
difficult  to  procure  of  good  quality,  and  always  objectionable  for  use 
about  the  face  ;  it  is  an  elegant  preparation,  though  dependent  for  ite 
whiteness  and  sweetness  upon  the  quality  of  the  olive  oil  employed  in 
making  it.  It  is  a  perfectly  bland  aud  unirritating  application,  better 
adapted  to  use  as  a  healing  dressing  than  as  a  vehicle  for  more  active 
mediciues. 

Ointment  of  rose-water,  commonly  called  "  cold  cream,"  is  an  applica- 
tion adapted  to  ehapi>ed  or  excoriated  skin,  and  may  be  used  as  a  sub- 
stitute for  lard  as  an  excipient  for  medicines  to  be  applied  by  inunction ; 
an  unofTicinal  formula,  containing  wax  instead  of  spermaceti,  is  given 
among  the  working  formuJas,  wliich  is  highly  approved  among  some 
connoiaseurs. 

Benzoated  lard  is  the  name  applied  to  the  new  officinal  adepe  ben- 
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zoinatus  adairtHl  to  replace  lard  in  seasons  and  in  situations  in  which 
oommercial  lani  would  become  rancid ;  its  pleasant  balsamic  odor  also 
recommends  it  in  preference  to  ordinary  lard ;  it  is,  however,  not  white, 
and  on  that  account  less  elegant  than  the  ointment  of  ro»e-water  or  glyc- 
erin ointment. 

RvHiii  aerate,  or  basilicon,  though  included  in  the  series,  is  not,  like  the 
others,  free  from  irritating  properties ;  it  is  much  used  as  an  application 
to  bums  and  chilblains,  and  as  a  dressing  to  blistcre<l  surfaces  with  a 
view  to  keep  up  the  discharge ;  it  ia  ako  a  very  suitable  veliii-le  for 
stiiuulatiug  applications  in  the  form  of  powder  incorporatt'd  by  the  aid 
of  heat.  The  resiu  present  is  also  useful  by  preventing  the  tendency  to 
rancidity  to  which  unctuous  ingredients  are  liable. 

2d  Group,     Jfte  Medicinal  Ingredients  are  mixed  tdth  the  Unctuous 
Material  by  Fuinon  and  Digestion. 

Cerst  canthoridis.    ranthnrideB,  35  parlB,  yellow  wax,  20  parts,  resin,  20  parte,  lard.  25 

parts.     (Blisteting  cerat«)  epiepaiitic. 
Cerat  eitroctt  canlliaridis.    CanlhariE,  30  parU,  resin,  15  parts,  yellow  wax,  .15  parts, 

lard,  'A^  parts,  alcohol,  q.  s.     Epispaftic. 
Cerat  reein  coinp.     Kesin,  suet,  yelluw  wax,  turpentine,  flaxseed  oil.    t^iimiilating. 
Unj^uenluin  niewrei.    Fluid  extract  of  mezereum,  20  parts,  lard,  30  parts,  yellow  wax,  12 

parts.    KtimiitaCin^  dressing  for  blisters. 
UngueiUum  picis  liquid.    Tar,  suet,  equal  parts.     Stimulating  antiseptic 

REMARKS. 

Comj^ound  rexin  cerate,  or  Deshler'a  salve,  is  both  firmer  and  more 
stimulating  than  l>asilicon,  though  used  for  similar  piiqwises  iu  bnnia, 
scalds,  etc. ;  it  is  too  firm  for  ready  incorixiratiou  witli  drj'  powders,  and 
is  mostly  u.sed  by  itself.  An  inconveniently  tough  consistence  is  one  of 
the  disudvaulages  attendant  upon  tlib  preparation,  though  when  it  has 
been  suitably  spi'cad,  it  forms  a  very  good  and  adhesive  application. 

Tar  ointment,  which  is  made  by  melting  suet,  and,  while  it  is  fluid, 
stirring  into  it  an  equal  weight  of  tar  until  it  cools  and  thickens,  is  tiscd 
in  scald  head  and  various  scaly  eruptions  with  excellent  effects. 

Blisters  akd  Blistering  Cerates. 

Cerat'im  eanttuiridis  is  conveniently  made  by  the  working  formula 
appended  by  melting  t<^ther  lard,  wax,  and  resin,  and  sifting  into  the 
fused  muss  powdered  Spanish  flies,  continuing  the  heat  for  half  an  hour, 
and  then  removing  from  the  fire  and  .stirring  till  cool ;  the  active  i>rin- 
ciple  of  the  flies,  cantharidhi,  is  extracted  to  a  great  extent  by  this  diges- 
tion in  the  grease,  ami  the  piwder  itself  is  ai-so  retained  nn<l  adds  to  the 
effect  of  the  prejKiratiou. 

This  is  sometimes  kept  in  jars,  and  sometimes,  by  increasing  the 
projMirtion  of  wax  and  resin  a  very  little,  is  made  fimi  enough  to  roll 
out  into  rolls  like  planters. 

Blistering  cerate,  when  ordered  in  prescription  as  a  cerate  to  1r'  <li»- 
pensed  by  weight  and  spread  at  the  bedside  of  the  patient,  iw  orden'<l  by 
its  officinal  name ;  when  designed  to  be  spread  as  a  plaster,  it  is  t^'alled 
£mptadruiii  epijij^istipam,  the  size  being  generally  indicated  thus,  3X6 
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(meaning  3  innhee  wide  by  6  long),  or  any  other  size  desired,  or  a  pattern 
may  accompany,  giving  the  shape  and  size.  Sometimes  the  purpose  fop 
which  it  is  required  is  espreesed,  and  the  precise  size  and  shape  are  left 
to  the  pharmacist ;  at  others,  it  is  left  optional  with  the  attendant  whether 
to  nprrad  the  blister  himself,  or  to  have  it  spread  at  the  shop  by  a  pre- 
scription like  the  following :  B. — Cerati  cantliaridis,  q.  s.,  ut  fiat  empla»- 
tnim  epispasticum  3X6. 

In  dispensing  blisters  it  is  well  to  have  a  label  with  instructions  as  to 
the  proper  method  of  applying  a  blister.  The  editor  is  in  the  habit  of 
seadii^  the  following  directions :  To  secure  the  effects  of  a  blister  wash 
the  part  to  which  it  is  to  be  applied  with  water  as  warm  as  can  be  borne 
without  burning,  wipe  it  dry  with  a  soft,  vxtrm  towel,  and  apply  the 
blister  immediately. 

Bci^ides  the  funiliar  ceratum  cantharidis,  the  Pharmacopceia  now 
iec(^nizes  a  preparation  under  the  name  Geratum  extraeti  cantharides, 
iu  wnicb  an  alcoholic  extract  of  the  flies  is  mixed  with  resin,  wax,  and 
lard ;  it  is  a  more  el^ant  preparation,  but  is  as  yet  but  little  prescribed. 
It  Is  well  adapted  to  dilution  with  simple  cerate  in  the  proportion  of  1 
part  to  4  or  8  as  a  stimulating  dressing  to  blistered  surfaces  for  main- 
taining their  discharge  and  preventing  healing.    (See  Working  Formuias.) 

The  best  material  on  which  to  spi'ead  a  blister  is  adhesive  plaster  cloth ; 
if  a  wide  mai^a  is  left,  it  is  readily  made  to  adhere  by  warming  the 
mai^in  over  a  lighted  lamp,  and  pressing  it  (»refully  on  to  the  part  It 
should  also  be  so  incised  from  the  edges  inward  as  to  be  readily  adapted 
to  the  inequalities  of  the  surface  to  which  applied.  Kid  or  split  sheep- 
skin, or  even  thick  glazed  paper,  also  answer  a  good  purpose,  in  which 
case  the  mai^n  is  made  very  narrow,  and  3  or  4  strips,  about  |  inch 
wide,  of  adhesive  plaster  are  warmed  and  dra^vu  over  the  outside,  to 
hold  it  in  its  place. 

Blisters  to  be  applied  behind  the  ears  are  much  prescribed ;  in  spread- 
ing these  care  must  lie  taken  to  have  them  the  reverse  of  each  other,  or, 
after  they  are  spread,  it  may  be  found  they  both  fit  the  same  ear.  It  is 
well,  in  the  case  of  these,  to  leave  the  margin  much  the  widest  at  the 
part  furthest  from  the  ear  and  below,  where  the  hair  will  not  interfere 
with  ilb  adhesion. 

The  mode  of  spreading  blisters  is  too  simple  to  require  comment ;  in 
cold  weather,  or  when  the  cerate  is  very  stiff,  I  use  the  thumb,  which 
makes  a  smooth  and  very  neat  surface ;  a  spatula  slightly  warmed 
answers  very  well.  After  the  blister  is  spread,  it  is  well  to  paint  over 
its  surface  with  ethereal  tmcture  of  cantharides,  which  increases  its 
activity,  or  lay  a  piece  of  tissue  paper  over  its  whole  surface,  and  coat 
this  with  the  ethereal  tincture. 

It  is  considered  a  good  precaution  to  remove  the  blister  as  soon  as  it 
has  thoroughly  reddened  the  skin,  and  tlien  to  apply  a  cataplasm  of 
bread  and  milk,  elm  bark,  or  ground  flaxseed,  to  raise  the  skin,  A 
blistering  plaster  usually  requires  from  6  to  1^  hours  to  raise  the  skin. 

The  different  bUMering  ttasiies  are,  I  believe,  all  made  by  extracting 
cantharidin  from  the  flies  with  ether  or  oil  of  turpentine,  and  forming 
it  into  a  plaster,  which  is  then  spread  on  paper,  silk,  or  other  suitable 
fabric.   The  pri>))ortions  indicated  by  Mohr  and  Redwood  are  as  follows : 
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To  1  part  of  the  yellowish  oily  residue  left  after  the  evaporation  of  the 
ether  from  ethereal  tincture  of  fliea,  add  2  parts  of  melted  white  wax, 
and  spread  a  thin  layer  over  the  surface  of  paper. 

The  following  formula  is  from  the  London  Pharmaceutical  Jour., 
I860:— 

Tftke  of  <<antharidin C-  j- 

White  wax 3i. 

Olive  oil 3v. 

Melt  t^^ther.  With  a  brush  paint  it  over  some  white  bibulous  paper 
aiul  hung  it  up  to  dry  in  a  current  of  air.  Take  a  piece  of  pink  paper 
of  tlie  form  and  size  required  ;  the  under  colored  side  paint  over  with  a 
weak  solution  of  india-rubber  (or  gutla-percha),  cut  the  eantharidia 
paper  to  the  form  and  size  of  the  pink  paper,  less  a  margin,  and  while 
the  piuk  paper  is  still  sticky  place  the  other  upon  it.  Betbre  applying, 
tliiri  blister  sliould  be  held  over  the  steam  escaping  from  a  vessel  of  hot 
water. 

Charta  Caniharidia,  U.  8,  P.    ■(Ganiharides  Pape)-.) 

White  wax,  eight  parta 8 

i^permaceti,  three  parts 3 

Olive  oil.  four  parla 4 

Canada  turpentine,  nne  part 1 

Oantharides,  in  No.  40  powder,  one  part 1 

Water,  ten  parta 10 

Mix  all  the  substances  in  a  tinned  vessel,  and  boil  gently  for  2  hours, 
constantly  stining.  Strain  through  a  woollen  straiuer  without  express- 
ing, and,  by  means  of  a  ^vater-bath,  keep  the  mixture  in  a  liquid  state 
in  a  shallow,  flat-bottomed  vessel  witii  an  extended  surface.  Coat  strips 
of  sized  paper  with  the  melted  plaster,  on  one  side  only,  by  passing 
them  successively  over  the  surface  of  the  liquid ;  when  dry,  cut  the 
stri(w  into  rectangular  pieces. 

Charta  Sinapia,  U.  S.  P.     {Mustard  Paper.) 

BiHck  mustard,  in  No.  60  powder, 

Ben  Kin, 

Solution  of  guttn-percha,  each      ,        .        ,      A  sufficient  quantity. 

Pack  the  muntanl  tightly  In  a  conical  percolator,  and  gradually  pour 
)H-n;!in  ii|M)n  it  until  the  [wn-olate  ceiL'tes  to  produce  a  permanent  greasy 
stain  n()on  blotting  paper,  liemove  the  jwwder  from  the  percolator, 
ami  dry  it  by  cxiKwure  to  the  air.  Then  mix  it  with  so  nm^'h  of  s<»lu- 
tion  of  gutta-i)en'ha  a."  may  lie  neceasarj'  to  give  it  a  senu-liquid  con- 
KiMtenc*',  apjjly  tlie  mixture,  by  means  of  a  suitable  brush,  to  one  side 
of  a  i>ie(t!  of  rather  stiff,  well-sized  paper,  so  as  to  cover  it  completely, 
aud  allow  the  surface  to  drj'. 

'I'hese  two  j>reparations  are  officinal  in  the  U.  S.  Pkarmaiw/Mxla,  and 
an'  designed  to  suj>i)ly  the  places  of  popular  remedies  of  this  class. 
They  are  to  Ite  greatly  commended  on  the  score  of  cleanliness,  efficiency, 
aud  portability. 
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3d  Grottp,     Cerntes  and  OintmetUa  in  which  the  Medkhud  IngrciUcnfn 
i  by  Trituration  with  the  Unctuous  Inffredientn. 


I'eratiim  raniplmiie.  Camphor  litiimeiil,  3  parU,  alive  oil,  12  paru,  ceraie,  85  parte. 
Stimulating  and  discutient, 

<  'eraluni  s»biiiR.  Fluid  extract  of  »Bviue,  25  parts,  resin  cerate,  90  pans.  Stiiuulaling 
dreatung  for  liliMeni. 

('erutiim  xinci  carik     I'recip.  carb.  zinc,  1  part,  ointment,  ii  parts.    IKsiccant. 

Uiiguenlum  ncidi  earboliei.    Carbolic  aoid,  10  pans,  ointment,  WO  parts.     Antiseptic 

Unfjuentiim  acidi  galiici.     Gallic  acid,  10  parte,  benzoinated  Inrd,  ttO  parts. 

Ungiientum  acidi  tanniti.  TaiitTic  at'id,  ID  patiH,  beiizoinatod  lanl,  90  parts.  .As- 
tringent. 

Vngiiraluia  antimonii.  Tnrt.  antim.  and  poliuei.,  1  \a.n,  lard,  4  paMs.  Producing  pus- 
tular eruption. 

irnguentuni  belladonmc.  .Alcoholic  extract  of  belladonna,  10  parts,  diluted  alcohol,  11 
partu,  benioinated  lard,  )J4  partn.     Anodyne. 

Vii'jiifntitm  ntnlhaTidit.     Ceral.  cauth.,  1  piiil,  jCKiii  cerate,  3  parts.     Stimulating  dre«s- 

Unguentum  chrvsarobini.    Chrysarobin,  10  parts,  lienioinated  lard,  (HI  part^.     Siiniii- 

Unguenlum  creasoti.    Creosote,  1  part,  lard,  IG  parts.     Antiseptic. 

Unguentnm  gallee.     Nutgall,  powdered,   10  parts,   tienzoinated  lard,  90  parts.     .\s- 

tringcnt. 
Unpientum  hydrai^'ri.     Mercury,  -fSO  parts,  lard,  225  parts,  suet.  225  parts,  ci'iiip. 

tincture  benzoin,  40  partu,  mercurial  ointment,  100  parts.     Alterative,  diiH.'Ulieni, 
Ungiientum  hydrargyri  ammonit.     Ammoniaied  merturj-,  10  parts,  benzuiuated  laril, 

90  parts.    Alterative,  dcsiccant, 
Vniptentum  hyd.  iod.  rub.     Hydr.  iod.  mb.,  1  part,  benzoinated  lard,  30  parts.     Siiiuit- 

Ungiientum  hydr.  oxld.  flav.      ilydrarg.  oxid.  flav.,  10  parts,  ointment,  90  {kuis. 

Stimulant. 
Ungiientiini  liydr.  oxid.  rub.     Hydrarg.  oxid.  rub.,  10  parts,  ointment,  90  pons. 

Stimulant. 
Unguenlum  iodi.    Iodine,  4  parts,  iodide  of  polassium,  1  part,  water,  2  parts,  ben- 
zoinated lard,  93  parts.     Discutient. 
Ungiienlum  iodiaii  camp.     Iodine,  1  part,  KI,  2  parts,  lani,  32  parts.     Disciitient. 
Ungiientum  iodoformi.     Iodoform,  10  parts,  benioinated  laiii,  90  'parts.     Anodyne, 

healing, 
Ungiientum  plumbi  carb.     Carbonate  of  lead,  in  very  line  powder,  10  [arts,  beuajiii- 

ated  lard,  90  parts.     .Astriiiffent  and  desiccant. 
Unguentuni  plumbi  iod.     Iodide  of  lead,  in  very  fine  powder,  10  parts,  benzoinnteil 

lani,  90  parla.     DiwulienC. 
Ungucntum  potass,  iodid.     Iodide  of  [lolassium,  12  parts,  hypoMilphite  of  soda,  1  part, 

boiling  vater,  6  parls,  benzoinated  lard,  82  parts.    Siscutienl. 
Unguentum  strsmonii.     Extract  of  strantooium,  10  parts,  water,  5  parts,  benzoinated 

lard,  8'i  parta.     Anodyne. 
Ungiientum  sulphuris.     Sublimed  sulphur,  30  parts,  benzoinated  lani,  70  parts,    ^pe- 

cilic  for  itch. 
Unguentum  sulpbiiriB  alkalinus.     Washed  sulphur,  20pan)*,  cartmnate  of  potnssiimi, 

10  parts,  water,  5  parts,  benzoinated  lard,  65  parts.     X.sed  in  skin  diseOHee, 
Unguentum  tabacl.     Aqueous  extract  of  tobacco  from  1  part,  lard,  16  ports.     I>i^ii- 

Ungnentum  veratrinie.    Veratrine,  4  parts,  alcohol,  6  parte,  benzoinated  lard,  !)t>  part". 

Stimulating,  counter-irritant. 
Unguentum  zinci  oxidi.  Oxide  of  zinc,  20  parts,  benzoinated  lard,  30  parts.  Defic- 
it would  exteiitl  tliis  chapter  l>eyon<l  convenient  limits  to  dwell  in 
detail  upon  each  of  these  nutncrons  officinal  triturated  ointmenb^.  They 
may  l)e  made  in  a  mortar  with  the  use  of  the  nestle,  or  on  a  tile  or  sliih 
with  a  spatula.  The  meilicinal  Infici^i^nts  of  a  dry  substance  should 
be  invariably  in  a  very  fine  powder  before  incorporating  it  \ritii  the 
ointnx^iit.     (See  chapter  on  Dixj/cnxim/,)    This  condition  may  be  nt- 
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tamed  without  tlie  aece^ity  uf  soiling  a  mortar,  by  the  u^e  of  a  mullor. 
lotiine  ia  a  crystalline  substance  which  cannot  be  conveniently  rediiocd 
to  fine  powder,  and  is  therefore  directed  to  be  dissolved  by  the  iiw  of 
iodide  of  potassium  and  a  few  dropn  of  water.  In  a  few  instan<-cs  it  is 
found  necessary  to  soften  the  unctuous  ingredients  beforehand  by  a 
moderate  heat,  applied  either  to  the  spatula  or  by  warming  tho  tlie; 
the  combustion  of  a  little  alcohol  on  the  wurface  of  a  tile  will  give  it 
the  requisite  warmth  without  the  risk  of  fracturing  it  by  the  appiira- 
tion  01  heat  from  l)eueath. 

The  use  of  the  nnrmtus  cairafis  in  the  prei>amtion  of  ointments  is  a 
recent  improvement,  and  may  be  extended  to  all  medicines  of  that  clnss, 
including  opium,  whi<-h  in  aqueous  extract  poHsesoes  advantages  over 
the  powdered  drug. 

It  will  l)e  found  a  very  great  conveuicnoe  to  keep  extracts  that  are 
intended  to  be  used  in  mixing  with  fattj'  materials,  mixed  with  half 
its  weight  of  glycerin.  Thiw  enables  the  o[terator  to  dispense  ointments 
in  the  smoothest  manner  and  verj'  qui<'kly. 

Bc/ladomut  and  gtramonium  ointments,  as  shown  in  the  syllabus,  are 
made  by  trituration  from  the  extracts,  taking  care  to  soften  the  extract 
by  triturating  with  water  before  adding  the  simple  <)intnient  or  lanl. 
This  pro<'<'!«  is  only  adapted  to  small  quantities  to  l)c  si)eodiIy  us<'d ;  it 
will  separate  in  warm  weather  by  the  softening  of  the  lard,  and  is  liable 
to  l>c  gritty  on  account  of  the  formation  of  crjstals  of  oxalate  of  potai*a 
in  the  extracts. 

Aconite  ointment  is  made  in  the  same  way  and  in  the  same  pnijwr- 
tion,  oj  to  5j. 

lied  jireeipitaie  ointment  (ung.  hydr.  oxid.  rub.)  is  a  very  important 
preparation,  being  most  extensively  used  as  an  eye-salve  and  tlic  l>asia 
of  many  of  the  popular  medicines  of  that  description.  liy  tritumtion, 
the  oxide  l)ecomc8  elianged  to  an  oranffe-colored  powder,  winch  inqtarts 
a  similar  hue  to  the  ointment;  it  is  variously  dduted  to  meet  the  tiise 
for  which  it  is  prescribed ;  when  it  becomes  rancid  it  a.ssumcs  a  pur- 
plish or  blue  color,  and  should  be  thrown  a\vay. 


4tm  Group.     In  which  the  Fatty  In^reflientie  Chemicnlly  VhoiH/cd. 


This  group,  «>ntaining  one  each  of  the  officinal  classes  unguenta  and 
cerata,  has  been  reduced  by  the  transfer  of  ceratum  siqwuis,  by  the  sub- 
stitution of  an  improved  process,  to  the  first  group. 

Citrine  Ointment. — The  first  named  is  made  hy  ndding  an  acid  solu- 
tion of  nitmte  of  mercury  to  lard  oil  and  nitric  atad,  and  e(fer\-<.«cenco 
occurs,  sometimes  inconveniently,  and  hv  stirring  with  a  wooden  or 
horn  r-ipatula  the  ointment  sulisides  in  tfie  form  of  a  iKiautifnl  citrine- 
colore(l  mass  of  convenient  consistence,  which  is  much  esteemed  as  a 
"sub-caustic"  application.  Tlie  oil  undei^oes  a  cliange  in  this  process, 
being,  as  is  suppoeed,  partially  converted  into  elnidin  and  elaic  acid,  and 
the  nitrate  of  mercury  being  reduced  to  a  yellow  sub-nitrate.     Owing 
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to  circumstances  not  fully  underBtflod  this  preporatioQ  varies  much  in 
consistence  and  in  color,  sometimes  too  by  age  it  is  changed  to  a  dark 
color  by  the  deposition  of  suboxide  of  mercury,  when  fusion  for  a  short 
time  with  a  little  nitric  acid  will  restore  the  color. 

Much  of  the  trouble  experienced  in  obtaining  a  handsome  ointment 
of  good  consistence  will  he  avoided  by  adding  the  mercurial  solution  at 
a  temperature  of  about  108°  F. 

GmUard'a  cerate  qfauiacetaie  of  lead  is  a  very  desirable  cooUug  ap- 
plication, but  of  all  the  officinal  ointmraits  is  the  most  prone  to  cmuige ; 
a  sort  of  lead  soap  is  formed  by  the  action  of  the  solution  of  subaoetate 
upon  the  melted  oily  mixture.  The  preparation  should  have  a  rich, 
jellowish-green  tinge,  derived  from  the  olive  oil,  and  a  pleasant  odor 
■of  camphor,  without  rancidity.  If  perfectly  excluded  from  the  air  it 
will  keep  pretty  well,  but  should  be  made  in  small  quantity.  When  of 
a  white  color  and  rancid  odor  it  should  be  uivariably  rejected  as  worse 
than  worthless. 


Work  ijtg  Formulas  for  Preparing  the  Cerates  and  Oistuents. 

Cbrata. 

araium,  U.  S.  P.     (Cferote.) 

White  wax,  thirty  parts 30 

Lard,  seventy  parts 70 

To  make  one  hundred  parts 100 

Melt  them  together,  and  stir  the  mixture  constantly  until  oool. 

Ceratum  Chmphorce,  U,  S.  P.     (GxinpAor  Cerate.) 

Camphor  liniment,  S  parts 3 

Olive  oil,  twelve  parts 12 

Cerate,  eighty-tive  parl« 85 

To  make  one  hundred  parts 100 

Mix  the  <Bmphor  liniment  and  the  olive  oil,  and  incorporate  with  the 
•cerate. 

Ceratum  Cantharidis,  U.  8.  P.     {Cantharidea  Cerate.)     (Blistering 
Cerate.) 

Cantharidcs,  in  No.  60  powder,  thirtj'-tive  parte  ...  35 

Yellow  wax,  twenty  parts 20 

Resin,  twenty  parts 20 

Lard,  twenty-nve  parts 25 

To  make  one  hundred  parts 100 

To  the  wax,  resin  and  lard,  previously  melted  t<^ether  and  strained 
through  muslin,  add  the  cantnarides,  and,  by  means  of  a  water-bath, 
keep  the  mixture  in  a  liquid  state  for  half  an  hour,  stirring  occasionally. 
Then  remove  it  from  the  water-bath,  and  stir  constantly  until  cool. 
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Oeraium  Cdaod,  U.  S.  P.     {^>ermaedi  Ceroid) 

Spermaceti,  («n  parts 10 

white  wax,  thirty-five  parts 35 

Olive  oil,  fifty-five  parte 55 

To  nmke  one  hundred  parte 100 

Melt  together  the  spermacet!  and  wax ;  then  add  the  olive  oil,  pre- 
-yioiisly  heated,  and  atir  the  mixture  constantly  until  oool. 

Cerohtm  Extract  CarUharidie,  U.  S.  P.     {Ceraie  of  Extract  of 
OaniAaridee.') 

Cantharides,  in  No.  60  powder,  thirty  parts 30 

Resin,  fifteen  parts 15 

Yellow  wax,  thirty-five  parts 35 

Lard,  thirty-five  parte 35 

Alcohol A  sufficient  quantity. 

Moisten  the  caDtfaaridee  with  18  parts  of  alcohol,  and  pack  firmly  in 
a  cylindrical  percolator;  then  gradually  pour  on  alcohol,  until  180  Mtrts 
of  percolate  are  obtiuued,  or  until  the  cantharidea  are  exhausted.  Distil 
off  the  aloohol  by  means  of  a  water-bath,  transfer  the  residue  to  a  tared 
capeule  and  evaporate  it,  on  a  water-bath,  until  it  weighs  15  parts.  Add 
to  this  the  resin,  wax,  and  lard,  previously  melted  together,  and  keep  the 
whole  at  a  temperature  of  100°  C.  (212°  F.)  for  15  minutes.  Lastly, 
■Strain  the  mixture  through  muslin,  and  stir  it  constantly  until  cool. 

■Ceratum  Plumbi  Subaeetatis,  U.  8.  P.     {Cerate  ofSubacetate  of  Lead.) 
(GottiarcPa  Cerate.) 

Solution  of  subacetate  of  lead,  twenty  parte      ....      20 
Camphor  cerate,  eighty  parte 80 

To  make  one  hundred  parts 100 

Mix  them  thoroughly. 

This  cerate  should  be  freshly  prepared,  when  wanted  for  uae. 

iJeratum  Reeince,  U.  S.  P.     (Begin  Cerate.)    {Baailicon  Ointment.) 

Resin,  thirty-five  parte 35 

Yellow  wax,  fifteen  parte 15 

Lard,  fifty  parte 50 

To  make  one  hundred  parte 100 

Melt  them  together  at  a  moderate  heat,  strain  the  mixture  through 
muslin,  and  allow  it  to  cool  without  stirring. 

Oeratum  Remnce  Comp. 
Take  of  Resin, 
Suet, 

Yellow  wax,  each 12  troyounces. 

Turpentine 6  " 

Flaxseed  oil 7  " 

Melt  them  togetlier,  strain  the  mixture  through  muslin,  and  stir  con- 
stantly till  cool. 
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Ceratum  Stiponis.     (Soap  Cerate.) 

Take  of  Soap  plaater 2   troyonnces. 

White  wax '2i 

Olive  oil 4 

Melt  t<^tlier  the  plaster  and  wax,  add  tlie  oil,  and,  after  <»otinuiDf; 
tile  heat  a  short  time,  stJr  the  mixture  until  cool. 

Ceratum  Subince,  U.  S.  P.     (Samne  Cerate.) 

Fluid  extract  of  saviiie,  twenty-five  parte -25 

Resin  ciorate,  ninety  ptirts W 

Melt  the  nwin  <«rat«  by  meaus  of  a  water-bath,  add  the  fluid  extniw 
of  i^iviiie,  and  continue  the  heat  until  the  alcohol  has  evaporated ;  then 
remove  the  heat,  and  stir  constantly  until  cool. 

Orutiim  Zinei  Carbonatis. 

(StiL^titute  for  Ceratum  Calamirne,  Pharm.,  1850.) 

Take  of  Precipitated  carbonate  of  zinc                  .  2  troyonnces. 

Ointment  of  lard 10  " 

Alix  them  tlioroughly. 

UnQI'ESTA — OlSTMESTS. 

Unguentam,  U,  S.  P.     {Otntrncnt.) 

Lard,  eighty  parts 80 

Yellow  wax,  twenty  parts 20 

To  make  one  hundred  parts IW 

Melt  the  wax  and  add  the  lard  gradually ;  theu  stir  the  mixture  con- 
stantly until  cool. 

Ungitentttiii  AckU  OxrboUci,  U.  8,  P.    {Ointment  of  Carbolic  Acid.) 

Carbolic  acid,  ten  parts 10 

Ointment,  ninety  parts SO 

To  make  one  hundred  parts 100 

Mix  them  tlioroughly. 

Vngncntum  Acidi  Gaflici,  U.  S.  P.     (Ointment  of  GaUie  A-'id.) 

Gallic  acid,  ten  parts 10 

Benzoinated  lard,  ninety  porta Oil 

To  make  one  hundred  parts lu' 

Rub  the  pdlic  acid  witli  tlie  benzoinated  lard,  gradually  added,  until 
they  arc  thoroughly  mixed,  avoiding  the  tise  of  au  iron  spatula. 

Uiii/ii' )'i'im  Acidi  Tantiici,  U.  S.  P.     {OiJttnietit  if  Tannic  Add.) 

Tannic  acid,  ten  parts 10 

Beuzoinated  lard,  ninety  parts 90 

To  make  one  hundred  parts 100 
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Rub  the  tannic  acid  with  the  benzoinated  lard,  gradaally  added,  until 
they  are  thoroughly  mixed,  avoiding  the  use  of  an  iron  spatula. 

Unguenium  Aniimonii. 

Take  of  Tartraf«  of  antimony  and  potassium,  in 

very  finest  powder         ....        120  grains. 
Lard 1  troyounce. 

Rub  the  powder  with  a  little  of  the  lard,  then  add  the  remainder  and 
thorougldy  mix  them. 

Unguentttm  AqacE  Rome,  U.  S.  P.     {Ointment  of  Rose  Waier.) 
{Cold  Cream.) 

Expressed  oil  of  almond,  fifty  parts 50 

Sperinaceti.  ten  parts 10 

white  was,  ten  parte        .........  10 

Rose  water,  thirty  parts 30 

To  make  one  hundred  parts 100 

Meft  together,  at  a  moderate  heat,  the  oil,  spermaceti,  and  wax ;  then 
gradually  add  the  rose  wafer,  stirring  the  mixture  briskly  and  constantly 
until  it  is  cool,  and  continue  the  stirring  until  it  has  become  uniformly 
sofl  and  creamy. 

Vtiffuenivm  Bdladonnx,  U.  S.  P.     {Belladonna  Ointment.) 
Alcoholic  extract  of  belladonna,  ten  parts      ....         10 

Diluted  alcohol,  six  parts *> 

BenxoinalAd  lard,  eighty-four  parts  .....  84 

To  make  one  hundred  parte 100 

Rub  the  extract  with  the  diluted  alcohol,  until  uniformly  sofl,  then 
gradually  add  the  lard,  and  mix  thoroughly. 

Aiiep»  Benzoinatus,  U.  S.  P.     {Benzoinated  Lard.) 
{Unguentum  Semoini,  Pharm.,  1870.) 

Benzoin,  in  coarse  powder,  two  parts 2 

Lead,  one  hundred  parts 100 

To  make  one  hundred  parts  100 

Melt  the  lard  by  means  of  a  ^vater-bath,  and,  having  loosely  tied  the  ben- 
zoin iuapieceof  coan^  muslin,  suspend  it  in  the  melted  lard,  and  stirring 
them  together  frequently,  (wntinue  the  heat  for  two  hours,  covering  the 
vessel  and  not  allowing  the  temperature  to  rise  above  60°  C  (140''F.). 
Lastly,  having  removed  the  benzoin,  steam  the  lard  and  stir  while  cooling. 

(Mffuenium  Canlharviis. 

Take  of  Cantharidis  cernle 120  grains. 

Besin  cerate 300      " 

Mix  them  thoroughly. 

Unguenium  Chrysarobini,  U.  S.  P.     (Chrymrobin  OintmefU.) 

Chrysarobin,  ten  parts 10 

Benzoinated  lard,  ninety  parts 90 

To  make  one  hundred  parts 100 
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Rub  the  chrysarobin  wiUi  the  benzoinated  lard,  gradually  added,  imtil 
they  are  thoroughly  mixed. 

Unguetiliim  O-eaaoH, 


Unffttenium  Diacltylon,  U.  8.  P.    {DicuAy&m  Ointment.) 

Lead  plaster,  Bixty  parte 6 

Olive  oil,  thirty-mne  parts 3 

Oil  of  lavender,  one  part 


To  make  one  hundred  parts 


Melt  ti^ether  the  lead  plaster  and  olive  oil,  at  a  moderate  heat ;  thm, 
having  permitted  the  ma^  to  become  partly  cool,  incorporate  with  it  the 
oil  of  lavender,  and  stir  coastaotly  until  cold. 

UnguerUum  OalUe,  U.  S.  P.     {NutgaU  Oiidment.) 


To  make  one  hundred  parts 100 

Rub  the  nutgall  with  the  benzoiuated  lard,  gradually  added,  until 
they  are  thoroughly  mixed. 

[?wffMen£um  Hydrar^nri,  U.  S.  P.     (iferouno^  OvntmenL)     {Blue 
Ointment.) 


Mercury,  four  hundred  and  tifty  parts 
Lard,  two  hundred  and  twenty-five  parts 
Suet,  two  hundred  and  twenty-five  parts  . 
Compound  tincture  of  benzoin,  forty  parts 
Mercurial  ointment,  one  hundred  parts  . 


40 
100 


To  make  one  thousand  parts lUOO 

Mix  the  moroury  with  the  tincture  of  benzoin  in  a  moitar,  add  the 
mercurial  ointment  (whicJi  should  contain  50  per  oent  of  mercury-)  and 
tnturate  the  mixture  until  globules  of  mercury  cease  to  be  visible ;  then 
add  the  lard  and  suet,  previously  melted  together  and  partially  cooled, 
luid  continue  the  trituration  until  globules  of  mercury  cease  to  be  visible 
under  a  magnifying  power  of  10  diameters. 

Z^nguerdum  Hydrargyri  Ammmiiaii,  U.  8.  P.     {CHntmml  of  Ammo- 
niaied  Mercury.) 


To  make  one  hundred  parts lOO 
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Rub  the  ammoniated  mercury  with  the  benzoinated  lard,  gradually- 
added,  until  they  are  thoroughly  mixed. 

Zhffuentvm  Hydmrgyri  lodidi  Rvhri. 

Take  of  Bed  iodide  of  mercury,  in  very  fine  powder    .    16  grains. 

Ointment         .......      1  troyounce. 

Rub  Uiem  together  till  they  are  thoroughly  mixed. 

VngueTitum  Hydrargyri  Nitraiie,  U.  S.  P.     {OinimeKt  of  NUrate  of 
Mercury.)    (CWnTw  Ointment.) 

Keroury,  seven  parte  7 

Nitric  acid,  seventeen  parte 17 

Lard  oil,  seventy-aix  parta 76 

Heat  the  lard  oil,  in  a  glass  or  porcelain  vessel,  to  a  temperature  of 
70°  C.  (158°  F.) ;  then  add,  without  Btirriug,  7  parts  of  nitric  acid  ; 
continue  the  heat  so  loug  as  a  moderate  efrerveacence  continues,  and 
allow  the  mixture  to  cool.  DisBolve  the  mercury  in  the  remainder  of 
the  nitric  acid,  with  the  aid  of  sufficient  heat  to  prevent  the  solution 
from  crystallizing,  add  this  solution  to  the  mixture  before  it  has  become 
entirely  cold,  and  mix  them  thoroughly,  avoiding  the  use  of  an  iron 
spatula. 

Unguentum  Hydrargyri  Oxidi  FUwi,  U.  8.  P.     {Ointment  of  Yelhtc 
Oxide  of  Mercury.) 

Yellow  oxide  of  mercury,  in  very  fine  powder,  ten  parts    ,  10 

Ointment,  ninety  parta 90 

To  make  one  hundred  parta 100 

Rub  the  oxide  of  mercury  with  the  ointment,  gradually  added,  until 
they  are  thoroughly  mixed. 

Unguentum  Hydrargyri  Oxidi  Rvhri,  U.  S.  P.    (Oiiiimeid  of  Red  Oxide 
of  Mercury.) 

Ked  oxide  of  mercury,  in  very  fine  powder,  ten  parts        .       .    10 
Ointment,  ninety  parta 90 

To  make  one  hundred  parts 100 

Rub  the  oxide  of  mercury  with  a  small  quantity  of  the  ointment 
until  a  perfectly  smooth  mixture  is  obtained ;  then  gradually  add  the 
remaind^  of  the  ointment,  and  mix  thoroughly. 

XJnguenium  lodi,  U.  3,  P.     (Iodine  OintmeiU.) 
(Unguentum  lodinii,  Pharm.,  1870.) 

Iodine,  four  parta 4 

Indide  of  potassium,  one  part .1 

Water,  two  parta 2 

Bensoinated  lard,  ninety-three  parta 93 

To  make  one  hundred  parts 100 
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Rub  the  iodine  and  iodide  of  potaasiuni,  firat  with  the  water  and  then 
with  the  benzoioated  lard,  gradually  added,  until  they  are  thoroughly 
mixed,  avoiding  the  use  of  an  irou  spatula. 

Ungtienium  lodo/ormi,  U.  S,  P.     (Iodoform  OivimeiU.) 

Iodoform,  in  veiy  fine  powder,  ten  parte 10 

Beiizoinat«d  lard,  ninety  parte 90 

To  make  one  hundred  parts 1(X) 

Rnit  the  iodoform  with  the  benzoinated  lard,  gradually  added,  until 
they  arc  thoroughly  mixed. 

inffuentiim  Mezerd,  U.  S.  P.     (Mezereum  OiJitment.) 

Fluid  e:(tract  of  mezereuni,  twenty-five  parts      ....     25 

Lard,  eighty  parta ?W 

Yellow  wax,  twelve  parta li 

Melt  together  the  lard  and  wax  with  a  moderate  beat,  add  the  fluid 
extniL-t,  and  stir  the  mixture  conatontly  until  the  alcohol  has  evapwated ; 
theu  continue  to  stir  until  cool. 

Unguentum  Pieis  Liquid<e,  U.  S.  P.     ( Tar  OtTiiment.) 

Tar,  fitlv  parte 50 

Suet,  fiiiy  parta 50 

To  make  one  hundred  parte 100 

Mix  die  tar  with  the  suet,  previously  melted  with  a  moderate  heat, 
aud,  having  Btraiued  the  mixture  (hrough  muslin,  stir  it  constantly 
until  cool. 

Unguentum  Humbi  CarboncUis,  U.  S.  P.    {Ointment  of  Qirbonate  of 
Lead.) 

Carbonate  of  lead,  in  very  fine  powder,  ten  parta                        .      1<^ 
Benzoinated  lard,  ninety  parta 0(> 

To  make  one  hundred  parts 100 

Rub  the  carbonate  of  lead  with  the  benzoinated  lard,  gradually 
added,  until  they  are  thoroughly  mixed. 

Ungaentum  Ptambi  lodidi,  U.  8.  P.     (OinfoneiU  of  Iodide  of  Lead.) 

Iodide  of  lead,  iti  very  fine  powder,  ten  parts     ....      10 
Benzoinated  lard,  ninety  parte 90 

To  make  one  hundred  parte 100 

Rub  the  iodide  of  lead  with  tlie  benzoinated  lard,  gradually  added, 
wntil  they  are  thoroughly  mix«l. 
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Vnguentum  Potassii  Ioduii\  U,  S.  P.     {Ointment  of  Iodide  of 

Polassium.) 
Iodide  of  potassium,  in  fine  powder,  twelve  parts      ...      12 

Hj^poealpnite  of  sodium,  one  part 1 

Boilinp  water,  eix  parU 6 

BetiEoinated  lard,  eighty-one  parts 81 

To  make  one  hundred  parte 100 

DUsolve  the  iodide  of  potessium  and  the  hyposulphite  of  wdium  in 
the  boiling  water,  in  a  wann  mortar ;  then  add  the  benzoiuated  lard 
gradually,  and  mix  thoroughly. 

Unguoitum  Stramonii,  U.  S.  P.     {Stranumium  Ointment.) 

Extract  of  stramonium,  ten  parts 10 

Water^  five  parts 5 

Benzomated  lard,  eighty-five  parts 85 

To  make  one  hundred  parts 100 

Rub  the  extract  with  the  water  until  uniformly  soft;  then  gradually 
add  the  benzoinated  lard,  and  mix  thoroughly. 

Unguentam  Sttlpharis,  U.  S.  P.     (Sulphur  Ointment) 

Sublimed  sulphur,  thirty  parta 30 

Beneoinated  lard,  seventy  parts 70 

To  make  one  hundred  parts 100 

Rub  the  eulphur  with  the  benzoiuated  lard,  gi-adually  added,  imtil 
they  are  thoroughly  mixed. 

Unguentam  Sidphuris  Alkalinum,  U.  S.  P.    {Alkaline  Sulphur 
Ointment.) 

Washed  sulphur,  twenty  parts 20 

Benzoinated  lard,  sixty-five  parts 65 

Carbonate  of  potassium,  ten  parts 10 

Water,  five  parts 5 

To  make  one  hundred  parts 100 

Triturate  the  Bulphnr  with  the  carbonate  of  potassium  and  the  water, 
gradually  add  the  benzoinated  lard,  and  mix  the  whole  tlioroughly 
together. 

Unguenium  Tabad.     (Tbbacco  Ointment.) 

Take  of  Toliacco,  in  fine  powder 1  troyounce. 

Lard 8  troyouncea. 

Water Sufficient. 

Moisten  the  tobacco  with  a  little  water,  introduce  it  into  a  conical 
glass  peroolator,  and,  having  pressed  it  firmly,  pour  water  upon  it  until 
4  iluiaounces  of  filtered  liquid  have  passed.     Evaporate  this  to  the  con- 
fiistence  of  a  soft  extract,  and  mix  it  thoroughly  with  the  lard. 
69 
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Unguentum  Veratrin<e,  U.  S,  P,     ( Veratrtrte  Ointment.) 
{Ungueatam.  Veratrue,  Pharm.,  1870.) 

Veratrine,  four  parte 4 

Alcohol,  BIX  parte 6 

Benzoinated  lard,  ninety-six  parU 96 

Rub  tlie  veratrine  with  the  alcohol  in  a  warm  mortar  until  difsolved ; 
then  graJuallj  add  the  benzoiuated  lard,  and  miy  thoroughly. 

'am  Zinci  Oridi,  U.  S.  P.    {Ointment  of  Oxide  of  Zitic.) 


Oxide  of  zinc,  twenty  parts 
Bensoiiiated  lard,  eighty  parts    . 

To  make  one  hundred  parts 


Bub  the  oxide  of  zinc  with  20  parts  of  benzoiuated  lard,  previously 
melted,  until  the  mixture  is  perfectly  smooth ;  then  add  the  remainder 
of  the  benzoinated  lard,  and  mix  thoroughly. 

It  is  to  be  r^retted  that  the  revisional  committee  did  not  recommend 
the  use  of  benzoiuated  lard  in  the  preparation  of  the  omtments  of  red 
and  yellow  oxides  of  mercury ;  the  experience  of  the  late  Prof.  Procter 
demonstrated  tliat  lard  so  prepared  aid  not  reduce  the  mercuric  oxide 
even  after  a  lapse  of  15  years. 

Selections  prom  Unoppicinal  Cerates  and  Ointments. 
Cold  Cream.     (Dr.  L.  Tumbull's  Recipe.) 


Take  of  White  wax    . 

Oil  of  almonds 
Eose-water    . 

Oil  of  rosea   . 


f3ij. 
ntv. 


Let  the  wax  be  melted  and  dissolved  in  the  oil  of  almonds  by  a  gentle 
heat;  then  dissolve  the  borax  in  the  rose-water  and  add  the  sohition  to  the 
heated  oil,  stirring  constantly  till  cool ;  then  add  the  oil  of  roses,  stirring. 
It  is  well  to  warm  the  rose-water  a  little,  or  to  add  it  to  the  ointment 
before  it  is  muclj  cooled,  thus  preventing  any  granulation  of  the  wax ; 
to  secure  the  advantage  of  the  borax  the  quantity  of  rose-water  ought  to 
be  increased  to  at  least  IBv,  and  that  slightly  warmed,  as  borax  requires 
12  parts  of  water  for  solution. 

Thus  prepared,  cold  cream  is  a  beautiful  snow-white,  smooth,  bland 
ointment,  about  the  consistence  of  good  lard,  and  an  admirable  substitute 
for  that  excipient.  It  is  too  sofV  for  a  convenient  lip  salve,  aud  the 
following  is  preferred  : — 

Rose  Lip  Stdvr, 

Take  of  Oil  of  almonds Jiij. 

Alkanet 3ij. 

Digest  with  a  gentle  heat  and  .strain ;  then  add — 
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Melt  with  the  colored  oil,  and  stir  it  aotil  it  b^ns  to  thicken ;  then 
add— 

Oil  of  ro«e  geranijm gtt.  xxiv. 

litis  may  be  put  into  small  metallic  boxes  for  the  waistooat  pocket 

Memi  Ointment. 

Takeof  E]ein'i(re8in) gij. 

Simple  cerate |ij. 

Besin  cerate Iw- 

Peruvian  balsam Ibs. 

Fase  together  and  mix  thoroughly. 

It  was  much  prescribed  by  ftof.  Pancoast,  of  the  Jefitrson  Medical 
College,  as  an  elegant  substitute  for  resin  cerate. 

The  London  Pharmaeopceia  contains  another  formula,  which  nearly 
i^rees  with  the  following,  of  the  Pruwton  Pha/rmofxypaia : 

Take  of  Elemt, 

Turpentine, 

Suet, 

Lard,  each,  equal  parte. 

Fuse,  strain,  and  mix. 

Gli/ceriii  Ointment.     (J.  H.  Eckey.) 

Take  of  Spermaceti Jss. 

White  wax Sj. 

Oil  of  almonds ^ij. 

Glycerin f^. 

Melt  the  wax  and  spermaceti  with  the  oil  of  almonds  at  a  moderate 
heat ;  put  these  int^i  a  wedgewood  mortar,  add  the  glycerin,  and  triturate 
until  cold. 

Glycerin  can  only  be  incorporated  with  fats  when  they  are  softened 
to  about  its  consistence ;  it  is  not,  like  an  oil,  a  solvent  for  fats.  This 
is  a  bland  and  pleasant  application,  which  if  desired  may  be  appropriately 
perfumed  to  render  it  more  popular. 

Gompouiid  Ckrate  of  Lead. 
Take  of  Cerat  plumbi  euhacet., 

Cerati  simp.,  each Jaa. 

Hydrarg.  clilor.  mit., 

Pulv,  opii,  each 3j. 

Mix,     Used  in  eruptions  of  local  character.     (J.  Parrish,  Sr.) 

Improved  Tobacco  Ointment. 

Tobacco  leaves 5"- 

Vinegar Oij. 

Digest  and  evaporate  to  Oss,  strain  and  express  the  liquid,  then  evap- 
orate to  Riij,  with  this  sofien  1  oz,  of  extract  of  belladonna,  which  is 
to  be  incorporated  with  6  J  troyounces  of  resin  cerate,  in  which  Sviss  of 
camphor  have  been  thoroughly  mixed  to  a  smooth  ointment. 
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Thii  is  a  very  superior  stimulating  and  anodyne  application.     (W.  J. 
Allinson.) 

Garlic  Ointment. 


Digest  at  a  moderate  heat  for  half  an  hour,  and  strain.  It  is  a  veiy 
good  application  to  the  chest  in  croup. 

Tetter  Ointment  prescribed  by  the  late  Dr.  S.  G.  Morion. 
Take  of  Calomel, 

Alam  (driedV  in  powder. 
Carbonate  or  lead. 

Oil  of  turpentine,  each 5'j- 

Simple  ointment iiea. 

Triturate  the  powders  together  till  they  are  impalpable  and  thoroughly 
mixed,  then  incorporate  them  with  the  oil  and  cerate, 

This  is  one  of  the  very  best  ointments  of  its  class,  as  proved  by  trials 
during  a  series  of  years. 

The  mode  of  using  it  is  to  apply  it  at  night,  wash  off  with  pure 
castile  soap  in  the  morning,  wipe  dty,  and  dust  with  pure  starch. 


Tetter  Ointment  prescribed 
Take  of  Hydrarg.  ammoDJat.     . 
Hjdrarg,  chlor.  corros. 
Alcobolis 
Plumbi  acetatia     . 


/  Dr.  Physic. 


Triturate  the  corrosive  chloride  with  the  alcohol,  add  the  white  pre- 
cipitate and  sugar  of  lead,  and  make  an  ointment,  to  be  applied  twicie 
daily. 

A  Salve  resembling  "  Becker's  Eye  Balsajn." 
Take  of  Calamine, 

Tutty,  of  each jiBs. 

Red  oxide  of  mercury 3vj. 

Camphor,  in  powder 
Almond  oil    . 
White  wax 
Fresh  butt«r  . 

Seduce  the  mineral  substances  to  a  veir  fine  powder,  and  incorporate 
with  the  oil  in  which  the  camphor  has  been  dissolved  with  the  wax  and 
butter  previously  melted  tc^ther.  The  butter  must  be  deprived  of 
salt,  if  present,  by  washing  with  warm  water. 

The  reputation  of  Becker's  Eye  Balsam  is  widely  extended. 


Compound  Iron  Oiniment. 
Take  of  Common  iron  met       .... 
Powdered  red  oxide  of  mercury 

Make  into  an  impalpable  powder,  and  add  to — 
Washed  lard 


|iiJ8B. 
S,3J. 
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For  the  cure  of  chronic  inflammation  of  the  eyelid  (conjunctiTa), 
particularly  of  a  scrofulous  character,  eruptions  on  the  face  aud  body  dT 
young  children,  etc 

Vhffuentum  Or&tse.     (Westminster  Hospital.*) 

Take  of  Prepared  chalk 3ij. 

Olive  oil 3iBS. 

Lard givBe. 

Mix. 

AconiHa  OiiifyaenL 

Take  of  Aconitia gra.  xi}. 

Olive  oil 388. 

Bub  together,  and  then  incorporate  with 

Lard 3). 

A  good  substitute  for  thia  expeosiTe  preparation  will  be  found 
among  the  liniments.    (See  also  Ung.  Ac<mika,at.  P.) 

Uiiguefnivm  Belladonna  Compoeitum.f 

B.    Extractum  belladonnce gr8.  x. 

Eztractum  atramonii gas. 

Acidi  laDDici gn.  viij. 

Adipis 5j- 

Mix  thoroughly. 

Unguenimn  Hydrargyri  Oomposibmv.^ 

B.  Unguentum  hydrargyri, 
Ungiientum  belladonntB, 
Unguentum  iodi,  each 3ij. 

Mix  thoroughly. 

Unguenium  Pvna  C.  Svlphure.    (Middlesex  Hospital.) 

Take  of  Sulphur  and  tar,  each 2  drachms. 

Hyaroeolphide  of  ammonium  ....  5  minims. 

Prepared  chalk 1  drachm. 

Lard,  to  make 7  drachms. 

Mix. 

Unguentum  Fcrri  Odoridi.*    (HcEmodaiic  OmtmeTit.) 

Take  of  Ferri  chloridi Sij. 

Adipis 3]. 

Mix, 

Ointment  of  Cod-IAver  (HI. 

Take  of  Freeh  cod-liver  oil,  seven  parts 7 

White  wax. 

Spermaceti,  each,  one  part 1 

■  Froni  Squire's  Pharni.  of  LondoD  Hospitals. 

t  Phana.  of  Hoapital  of  UaiTerdty  of  FeoiuylTania. 
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Melt  together,  atirring  constantly  till  cool. 

This  is  used  in  ophthalmia  and  opacity  of  the  oomea,  either  alone  or 
combined  with  a  little  citrine  ointment ;  also  aa  a  friction  or  dreeranK 
fur  scrofulous  indurations  and  sores,  in  rheumatism,  stiff  joiute,  ana 
several  skin  diseases.  It  is  said  to  have  been  used  eucceasfully  in  pru- 
rigo or  scald  head  when  other  remedies  have  &iled. 

Oiniment  of  Ootow  Oil. 


Mix  the  croton  oil  with  a  small  portion  of  the  lard  first,  and  add  the 
remainder  gradually.  It  is  used  as  a  rubefacient  in  rheumatism,  and 
when  repeated  is  likely  to  produce  a  pustular  eruption. 


HufelaruPa  Stimulating  Oivimmi. 

Take  of  Beef  gall 

White  soap 

Althfeft  ointment 

Petroleum 


siij. 

3iij. 
3V. 


Mix  by  heating,  and  add,  as  it  cools, 


Althfea  ointment  is  now  dismissed  from  nearly  every  Pharmacopoeia. 
It  is  directed  to  be  made  by  Beral  in  the  following  manner :  Flaxseed 
and  altheea,  each,  4  parts;  water,  12  parts;  form  a  thick  mutnlage; 
strain,  and  add  lard,  6  parts;  evaporate,  and  add  reein,  2  parte;  tur- 
pentine  and  yellow  wax,  each,  4  parts.  Melt  all  tc^ther,  and  sdr  till 
cool. 

Pile  Oiniment, 

Acetate  morphine gra.  v. 

Acid,  tannic -      .    Sm. 

Linim.  aubacetate  of  lead f,^. 

Simple  ointment 5vij. 

Triturate  the  tannic  acid  with  the  liniment,  and  then  mix  all  to- 
gether. 

Olbata — Oleates. 

ThU  class  of  preparations  was  proposed  and  introduced  in  1872  by 
Marsliall  as  a  more  cleanly  method  of  preparing  ointments,  and  form- 
ing substitutes  for  them,  having  the  advantage  of  being  more  rapidly 
absorbed  than  the  corresponding  ointments. 

In  a  pajier  by  Dr.  L.  WolfF,  published  in  the  Amer.  Jour.  Pharm., 
vol.  li.,  p.  8,  a  process  for  preiiaring  oleic  acid  is  given  by  saponifying 
oil  of  sweet  almonds  with  litharge,  dLssolving  the  oleate  of  lead  in 
benzine,  and  decomposing  this  solution  with  diluted  hydrochloric  add  (1 
to  9),  which  precipitates  the  chloride  of  lead.  The  benzine  eolution  of 
oleic  acid  should  fx:  tUtered,  the  benzine  evaporated,  and  the  oleic  acid 
is  then  suitable  for  any  pharmaceutic  uses. 

The  oleaie  of  nwrfury  is  directed  to  be  prepared  by  heating  the  oleic 
acid  to  near  165°  F.,  gradually  adding  the  mercuric  oxide  in  proportvHi 
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of  10  parts  of  the  oxide  to  90  of  the  acid,  and  Btirring  coostaDtly  uutil 


Oleate  of  morphine  may  be  made  by  dissolving  the  morphine  in  the 
acid  in  the  proportion  of  4  per  cent. ;  it  ia  frequently  osed  in  combina- 
tion with  ofeat^  of  mercury. 

Oleaie  of  zinc  may  be  prepared  by  treating  oxide  of  zinc,  5j ;  oleic 
acid,  .?j.  Heat  the  acid  to  165°  F.,  add  the  oxide,  and  stir  constantly 
antil  combination  is  effected.  For  ointment  of  oleate  of  zinc  add  1 
ounce  of  cosmoline. 

OUaU  of  bmauth  and  oleate.  of  iron  may  be  prepared  in  similar 
manner. 

Oleate  of  verairine  is  directed  to  be  made  by  adding  2  parts  of 
vcratrine  to  98  parts  of  oleic  acid,  heated  over  a  n'ater-bath  until  dis- 
solved. 

Oleaie  of  acaniUne  is  frequently  prepared  of  the  same  strength. 

It  should  be  borne  in  mind  that  the  oleates  are  Tiot  definite  chemical 
compounds  of  the  bases  with  the  acid,  but  only  solutions  of  the  oxides 
in  a  lai^  excess  of  the  acid  present 

The  true  oleates  may  be  prepared  by  Dr.  Wolff's  process,  which  con- 
sists of  dissolving  castile  soap  in  8  parts  of  water,  which  solution  is  allowed 
to  cool  and  stand  for  24  hours,  when  the  sodium  palmibate  will  be  largely 
deposited ;  the  supernatant  liquid,  containing  mostly  sodium  oleate,  is 
drawn  off  and  decomposed  with  a  oonoentrated  solution  of  the  metallic 
salt,  which,  if  obtainable,  should  contain  no  free  acid,  A  heavy  deposit 
of  oleo-palmitate  formed  is  strained  off,  pressed  out  in  a  stnuncr,  and 
the  adherent  water  is  evaporated  in  a  water-bath ;  afler  this  it  is  dis- 
solved in  about  6  to  8  times  its  weight  of  petroleum  benzine,  which 
solution,  containing  the  oleate,  is  decanted  from  the  insoluble  palmitate ; 
this  should  be  then  filtered,  and  the  benzine  evaporated. 

plasters,  plasmata,  and  cataplasms. 
Emplastra.    (Plasters.) 

Thee  arc  external  applications  of  a  oonsistence  thicker  than  cerates, 
and  of  mich  tenacity  and  adhesiveness  at  the  temperature  of  the  body 
that  when  warmed  and  applied  they  will  adhere  firmly.  They  are  used 
for  two  principal  objects  i  1st,  to  furnish  mechanical  support  and  to 
l)rotect  the  part  from  the  air ;  and,  2d,  to  convey  medicinal  effects, 
csiKK^ially  of  a  stimulant  and  discutient  character. 

In  the  chapter  on  Fixed  Oils,  the  subject  of  the  preparation  and 

Dperties  of  lead  plaster,  oleo-margarate  of  lead,  is  fully  presented, 
'hi.1  preparation  is  the  basis  of  most  plasters,  though  many  are  made 
from  rcT^inous  substances,  which  are  treated  of  under  the  appropriate 
head. 

In  accordance  with  the  general  plan  of  this  work,  a  syllabus  is  pre- 
sented embracing  the  composition  of  the  officinal  plasters,  and  remarks 
MIKin  them,  and  the  working  formulas  from  the  Phtii-macopceUi  are  ap- 
pended with  .^lections  from  uuofliciual  formulas.  Some  practical  direc- 
tions for  tlieir  preparation  and  the  mode  of  spreading  them  follow. 


1^1 
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S  parte.     Bubefitcieiit  vanning  planter. 
Emplastnim  plumbi.    Oxide  of  lead,  poirdered,  '■ 
sulIicleDt.     Alecbamt-iil  support,  sedative. 
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Syllabus  op  Officinal  pLASTEits. 

Emplastrum  ammaDlad.    Ammoniac,  100  parts,  diluted  actlic  ai-id,  140  parts.    Stiaiu- 

lacing  resolvent. 
Emplasinim  ammoniaci  cum  hydrareyTo.     Ammoniac,  720  parts,  mercniy,  180  pana, 

olive  oil,  S  partu,  sulphur,  1  part,  dUuled  awtic  add,  1000  parts,  lead  plaster,  sulB- 

cienl.     Discutient  resolvent. 
Eniplastnim  amioe.     l^xUact  of  amica,  SO  parts,  resin  plaster,  100  parta.     Anodvue 

stimulant  in  bruises. 
Emplaslrum  as&fcetida.    Asaf<etida,  35  parts,  lead  plaster,  35  parts,  ^banum,  15  parte, 

yellow  wax,  15  paxtn,  alcohol,  120  parts.    Stimiilant  antispasmodic 
Emplastrum  belladonnte.     Alcohol   extract  from   100  parts  of  root  added  to  man 

plaster  to  make  100  parts.     Anodyne. 
Emplastrum  capaici.     Oleoresin,  capaicum,  reain  plaster,  each,  sufficient.    Stimnlaiit 

rubefacient. 
Emplastnim  ferri.    Oxide  of  iron,  10  parts,  Canada  turpentine,  10  parts,  Buigiindy 

pitch,  10  parts,  lead  plaster,  TO  parts.     Strengthening  mechanical  support. 
Emplastrum  galbani.      Galbanum,  16  parts,  turpentine,  2  parts,  Burgundy  pitch,  6 

parts,  lead  plaster,  76  part<>.     Stimulating  antispasiuodic 
Eroplaatrmn  hydram-ri.     Mercury,  30  parts,  olive  oil,  10  parts,  reun,  10  parts,  lead 

plaster,  50  parts.     Discutient  alterative. 
Emplastrum  ichthyocolla.     Jsiuglssa,  10  mrts,  alcohol,  40  parts,  glycerin,  1   part, 

water,  tincture  benzoin,  each,  sufficient.     Mechanical  support. 
Emplastrum  opii.     Extract  of  opium,  6  parts,  Burgundy  pitch,  18  parts,  lead  plaMer, 

76  parts,  water.  3  parts.     Anodyne. 
Emplastrum   picis  Burgundies.     Burgundy  pilch,  90  parts,  yellow  wax,  10  pans. 

Stretigthening  rubefacient. 
Emplastrum    picis    Canadensis.      Cuiada   pilch,  90    parts,   yellow   wax,   10    part». 

Strengthening  rubefacient, 
"mplastrum  picis  cum  cantharide.    Bnrgtmdy  pitdi,  92  parts,  cerate  of  cautharides, 

2  parts,  olive  oil,  60  parts,  water, 
.  _   .    ._..    d  support,  sedative. 
Emplastrum  resina.     Resin,  powdered,  14  parts,  lead  plaster,  SO  parts,  yellow  wax, 

6  parts.    Adhesive  plaster. 
Empta'ftrum  sainnis.     Soap,  in  coaiBe  powder,  10  parts,  lead  plaster,  90  parts,  water, 
sufficient.     Mild  dressing. 

WoHKisQ  Formulas  fob  Officinal  Plasters. 

Bmplaatrum  Ammoniaci,  U.  S.  P.     (Ammmiiac  Plaster.) 

Ammoniac,  one  hundred  parts 100 

Diluted  acetic  acid,  one  hundred  and  forty  part«       ,        .        .     140 

Digest  the  ammoniac  in  the  diluted  acetic  acid  io  a  suitable  vessel, 
avoiding  contact  with  metals,  until  it  is  entirely  emulsionized ;  then 
strain,  and  evaporate  the  strained  liquid  by  means  of  a  water-bath,  stir- 
ring constantly,  until  a  small  portion,  taken  from  the  vessel,  hardens  on 

cooling, 

Mmplasirum  Ammoniad  cum  Hydrargyro,  U-  S.  P.     {Ammoniac 

Plaster  with  Mercury.) 

Ammoniac,  seven  hundred  and  twenty  parts     ....     720 

Mercury,  one  hundred  and  eighty  pans 180 

Olive  oil,  eight  parte 8 

Sublimed  sulphur,  one  part 1 

Diluted  acetic  acid,  one  thoiiHaiid  parts 1000 

Lead  plaster,  a  sufficient  quantity 

To  make  one  thousand  parU        ......  1000 

D,qit,zeabvG00»^lc 


WORKING    P0HMDLA8 — PLASTERS.  937 

Digest  the  ammoniac  ia  the  diluted  acetic  acid  in  a  suitable  vcuscl, 
avoiding  contact  with  metals,  until  it  is  entirely  emulsionized ;  then 
strain,  and  evaporate  the  strained  liquid  by  means  of  a  water-bath,  gtir- 
ring  constantly,  until  a  small  portion,  taken  from  the  vessel,  hardens  on 
cooling.  Heat  the  olive  oil,  and  gradiially  add  the  sulphur,  stirrinc 
constantly  until  they  unite ;  then  add  the  mercury,  and  triturate  until 
the  globules  of  the  metal  cease  to  be  visible.  Next  add,  gradually,  the 
ammoniac  while  yet  hot ;  and  finally,  having  added  enough  lead  plaster, 
previously  melted  by  means  of  a  water-bath,  to  make  the  mixture  weigh 
1000  parte,  mix  the  whole  thoroughly. 

Emplastrum  Amicse,  U.  S,  P.     [Arnica  Plaster.) 


Extract  of  arnica  root,  fifty  paria 
Resin  plaster,  one  bondrea  parts 


Add  the  extract  to  the  plaster,  previously  melted  by  means  of  a  water- 
bath,  and  mix  them  thoroughly. 

Emplastrum  Aeqfcelida,  U.  S.  P.     {Asa/cetida  PlasUr.) 

AsafcBtida,  thirty-five  parte 35 

Lead  piaster,  thirty-five  parts 35 

Oalbanum,  fifteen  parts 15 

Yellow  wax,  fifteen  parte 15 

Alcohol,  one  hundred  and  twenty  parta 120 

Digest  the  asafcetida  and  galbanum  with  the  alcohol  on  a  water-bath, 
separate  the  liquid  portion,  while  hot,  from  the  coarser  impurities  by 
straining,  and  evaporate  it  to  the  consistence  of  honey ;  then  add  the 
lead  plaster  and  the  wax,  previously  melted  together,  stir  the  mixture 
well,  and  evaporate  to  the  proper  consistence. 

Emplastrum  Belladonnee,  U.  S.  P.     {Belladonna  Plaster.) 

Belladonna  root,  in  No.  60  powder,  one  hundred  parte      .        .     100 

Alcohol, 

Besin  piaster,  each,  a  sufficient  quantity 


To  make  one  hundred  parta 


Moisten  the  powder  with  40  parts  of  alcohol,  and  pack  it  firmlv  in  a 
cj-lindrical  percolator ;  then  add  enough  alcohol  to  saturate  the  po««ler 
and  leave  a  stratum  above  it.  When  the  liquid  Ix^ns  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  jier- 
colator,  macerate  for  48  hours.  Then  allow  the  percolation  to  proct^l, 
gradually  adding  alcohol,  until  the  belladonna  root  is  exhausted.  Reserve 
the  first  ninety  parte  of  the  percolate ;  evaporate  the  remainder,  at  a  foni- 
peraturc  not  exceeding  50°  C.  (122°  F.),  to  10  parts,  mix  this  with  the 
reserved  portion,  and  evaporate,  at  or  below  the  a{)ove-meationed  temper- 
ature, to  a  soft,  uniform  extract.  Add  to  this  enough  resin  plaster,  pre- 
viously melted,  to  make  the  whole  weigh  100parte,and  mix  thoroughly. 
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Etnplattrum  Capaici,  U.  S.  P.     {Gapaicum  Plaster) 
Resin  plaster, 

Oleoresin  of  capsicum,  each  ....     A  sufficient  quantity. 

Melt  the  resin  plaster  at  a  gentle  heat,  spread  a  thin  and  ev«i  li^rep 

of  it  upon  muslin,  and  allow  it  to  cool.     Then,  having  cut  off  a  piece 

of  the  required  size,  apply  a  thin  coating  of  oleoresin  of  capsicum  bj 

means  of  a  brush,  leaviug  a  narrow  blanK  margin  along  the  edges. 

A  space  of  4  inches  or  10  centimeters  square,  should  contain  4  grains, 
or  25  centigrammes  of  oleoreran  of  capsicum. 

Einplaiitram  Ferri,  U.  S.  P.     {Iron  Plaster.)    (Strengthening  I^aster.) 
Hydrated  oxide  of  iron,  dried  at  a  temperature  not  exceeding 

80°  C.  (ire"  P,).  ten  parte 10 

Canada  turpentine,  ten  parts 10 

Burgundy  pilcb,  ten  parta 10 

Lead  plaster,  seventy  parts 70 

To  make  one  hundred  parts 100 

Melt  the  lead  plaster,  Canada  turpentine,  and  Burgundy  pitch  by 
means  of  a  n'ater-Dath ;  then  add  the  oxide  of  iron,  and  stir  constantly 
until  the  mixture  thickens  on  cooling. 

Emphstrum  GaWani,  U.  S.  P.     {Galbanum  Plaster.) 

Qalbanum,  sixteen  parts 16 

Turpentine,  two  parts 2 

Burgundy  pitch,  six  parts 6 

Lead  plaster,  seventy-six  parts 76 

To  make  one  hundred  parts 100 

To  the  galbanum  and  turpentine,  previously  melted  togetfier  and 
strained,  add,  fiist,  the  Burgundr  pitt^,  then  me  lead  plaster,  melted 
■over  a  gentle  lire,  and  mix  t^e  whole  thoroughly. 

Mnplastrum  Hydrargjpi,  U.  8.  P.    (Mercurial  Plaster.) 

Mercury,  thirty  parts 30 

Olive  oil,  ten  parts 10 

Besin,  ten  parts 10 

Lead  plaster,  fifty  parts 60 

To  make  one  hundred  parts 100 

Melt  the  olive  oil  and  resin  ti^ther,  and,  when  the  mixture  has 
be^>onie  cool,  rub  the  mercury  with  it  until  globules  of  the  metal  cease 
to  !«  visible.  Then  gradually  add  the  lead  plaster,  previously  melted, 
and  mix  the  whole  thoroughly. 

Eiiiphstrum  Ichthyocollm,  U.  S.  P.    (Tsutglass  Piaster.)    (Court 
Plaster.) 

Isinglaaa,  ten  parts 10 

Alcohol,  forty  parts 40 

Glycerin,  one  part 1 

Water, 

Tincture  of  benzoin,  each    ....       A  sufficient  quantity. 
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Diaeolve  the  iainglaes  in  a  sufficient  quantity'  of  hot  water  to  make 
the  solution  weigh  120  parts.  Spread  one-half  of  this,  in  successive 
lavers,  upon  taffi:ta  (streb^ed  on  a  level  surface),  by  means  of  a  bruMh, 
waiting  ailer  each  application  until  the  laver  ifi  diy.  Mix  the  second 
half  of  the  isinglaBB  solution  with  the  alcohol  and  glyi:«rin,  and  applv 
it  in  the  same  manner.  Then  reverse  the  taffeta,  axtt  it  on  the  back 
with  tincture  of  beozoiu  and  allow  it  to  beoome  perfectly  dry. 

Cut  the  plaster  in  pieces  of  suitable  length  and  preserve  them  in  well- 
closed  vessels. 

Substituting  gramme  (15,5  grains)  for  part,  the  above  quantities  are 
sufficient  to  cover  a  piece  of  t^eta  15  inches  or  38  centimeters  square. 

Emplastrum  Opu,  U.  8.  P.    {C^ium.  Plaster.) 

Extract  of  opium,  six  parts $ 

Burgundy  pitch,  eighteen  parts 18 

Lead  plaster,  BeTeDty-«ix  parts 79 

Water,  eight  parts 8 

To  make  one  hundred  parts 100 

Rub  the  extract  of  opium  with  the  water,  until  uniformly  soft,  and 
add  it  to  the  Burgundy  pitch  and  lead  plaster,  melted  together  by  means 
of  a  water-bath ;  then  continue  the  beat  for  a  short  time,  stirring  con- 
stantly, until  the  moisture  is  evaporated. 

Emphstrum  Fids  BurgundiccB,  U.  S,  P.    {Burgundy  Piteh,  MaHer.) 

Butvundy  pitch,  ninety  parts 90 

Yellow  wax,  ten  parts 10 

To  make  one  hundred  parts 100 

Melt  them  together,  strain  the  mixture,  and  stir  constantly  until  it 
thickens  on  cooling. 

Mnplastrum  Rcis  Qmadensis,  U.  S.  P.     {Canada  Pitch  Plaster.) 
{Hemlock  Pitch  Plaster.) 

Canada  pitch,  ninety  parts 90 

Yellow  wax,  ten  parta 10 

To  make  one  hundred  parts 100 

Melt  them  t^^cther,  strain  the  mixture,  and  stir  constantly  until  it 
thickcmi  on  cooling. 

JSini>lastrum  Pids  ciim   Ointharide,  U.  8.  P.      {Btck  lister  with 
Cantbarides.)    { Warming  Plaster.) 

Burgundy  pitch,  ninety-two  parts 93 

Cerate  of  cantharides,  eight  parts S 

To  make  one  hundred  parts 100 
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Heat  the  cerate  as  Dearly  as  possible  to  100°  C.  (212°  F.)  on  a  water- 
bath,  and,  having  continued  the  heat  for  15  minutes,  strain  it  through 
a  close  strainer  which  will  retain  the  cantharides.  To  the  strained 
liquid  add  the  pitch,  melt  them  together  by  means  of  a  water-bath,  and, 
having  removed  the  heat,  stir  the  mixture  constantly  until  it  thickens 
on  cooling. 

Emphstnim.  Humbi,  U.  S.  P.     {Lead  Plaster.)    {Diachylon  Plaster.) 

Oxideof  lead,  in  very  fine  powder,  thirty-two  parts     ,        ,        .32 

Olive  oil,  sixty  purtrt' 60 

Water A  sufficient  quantity. 

Rub  the  oxide  of  lead  with  about  ^  of  the  olive  ml,  and  add  the 
mixture  to  the  remainder  of  the  oil,  contained  in  a  suitable  vessel  of  a 
capacity  equal  to  3  times  the  bulk  of  the  ingredients.  Then  add  10 
paJts  of  boding  water,  and  boil  the  whole  t<:^ther  until  a  horat^neous 
plaster  is  formed,  adding,  from  time  to  time,  during  the  process,  a  little 
water,  as  that  first  added  is  consumed. 

Lead  plaster  is  white,  pliable,  and  tenacious,  free  from  greasineae  or 
stickiness.  It  should  be  entirely  soluble  in  warm  oil  of  turpentine 
(absence  of  uncombined  oxide  of  lead). 

Mnplastrum  Resiim,  U.  S.  P.     (Sesin  Plaster.)     {Adhesive  Haster.) 

Beein,  in  fine  powder,  fourteen  pnrta 14 

I^ead  planter,  eighty  parts 80 

Yellow  wax,  six  parta 6 

To  make  one  hundred  parts 100 

To  the  lead  plaster  and  wax,  melted  tc^ether  over  a  gentle  fire,  add 
the  resin,  and  mix  them. 

Mnplastrum  Saponis,  U.  S.  P.    {Soap  Plaster.) 

Soap,  dried  and  in  coarse  powder,  ten  parte 10 

Lead  plaster,  ninety  parts 90 

Water A  sufficient  quantity. 

Rub  the  soap  with  water  until  brought  to  a  semi-liquid  state;  then 
mix  it  with  the  lead  plaster,  previously  melted,  and  evaporate  to  the 
proper  consistence. 

REMARKS   ON   THE   PLASTERS. 

When  lead  plaster  is  associated  with  soap  it  is  rendered  less  adhesive 
and  irritating  in  its  character,  and  furnishes  a  sedative  emollient  prep- 
aration ;  it  should  not  be  confounded,  as  it  often  is,  with  soap  cerate. 

By  mixing  resin  with  lead  plaster,  a  more  adhesive  plaster  is  d}- 
taiued,  but  the  stimulating  effect  of  the  resin  sometimes  is  irritant  to 
the  skin  of  those  susceptible  to  such  applications ;  spread  on  muslin  it 
forms  the  well-known  adhesive  plaster  cloth. 
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Plastere  should  be  kept  in  tin-cans,  standing  on  their  ends,  in  a  cool 
place,  and  if  they  seem  disposed  to  crack  should  be  carefully  unrolled 
and  warmed  before  a  gentle  fire,  permitting  it  to  cool  before  rolling  it 
up.  The  skilful  preparation  of  the  plasters  in  which  the  medicinal 
extratrts  enter,  is  accomplished  mainly  by  bringing  the  plasters  into  a 
semi-liquid  state,  and  stirring  them  into  the  plasters  while  fused ;  if 
care  is  taken  most  excellent  rcsulte  can  be  thus  obtained. 

In  mercurial  plaster  the  olive  oil  and  resin  are  fused  tc^tber,  and 
this  furuishe»)  a  viscid,  tenacious  mass,  in  which  the  mermiry  can  be 
extinguished  very  rapidly,  while  in  ammoniac  plaster  with  mercury  the 
same  result  is  attained  by  using  "  balsam  of  sulphur,"  a  substance 
formed  by  heating  olive  oil  and  sulphur  together,  which  possesses  in  a 
mwt  remarkable  degree  the  power  of  extinguishing  the  mercury ;  the 
very  offensive  smell  renders  its  employment  very  objectionable  in  any 
considerable  quantity.  The  gum-resins,  which  are  sparingly  soluble, 
reiiuire  to  be  oflen  digested  with  alcohol,  as  is  the  case  of  asafcetida  and 
galbanum,  or  with  diluted  acetic  acid  in  the  case  of  ammoniac  phister. 

The  manufacture  of  plasters  by  large  establishments  has  changed  the 
trade  in  plasters  almost  entirely  within  the  laet  few  years.  The  incor- 
poration of  india-rubber  with  various  medicinal  and  resinous  matters 
renders  the  plasters  very  fiesible,  and  the  process  of  perforating  them 
with  holes  about  -^e  of  ao  inch  in  diameter,  termed  "  porousing,"  per- 
mits the  escape  of  perspiration,  are  improvemente  of  no  questionable 
character. 

The  omission  of  aconite  and  antimony  plaster  remove  two  which 
have  been  used  effectively,  the  latter  for  a  very  long  time.  In  prepar- 
ing antimonial  plaster  the  tartar  emetic  should  be  reduced  to  an  im- 
palpable powder,  which  is  best  effected  by  throwing  a  hot  a(]ueous 
solution  of  it  into  a  quantity  of  strong  alcohol ;  by  this  means  it  falls, 
in  consequence  of  its  msolubilit}',  in  that  menstruum ;  after  it  has  been 
dcixwited  it  should  be  filtered  out  and  carefully  dried. 


Unoppicinai,  Plasters. 
EinpktstTum  AconUL 

Take  of  Aconite  root,  in  fine  powder    ...        16  troyouncee. 
Alcohol, 
Resin  plaster,  each    .        ...     A  sufficient  quantity. 

Moisten  the  aconite  root  with  6  fluidounces  of  alcohol,  and  pack  in  a 
conical  percolator.  Cover  the  surface  with  a  disk  of  paper,  and  pour 
upon  it  10  fluidounces  of  alcohol.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice  with  a  cork  and  set  it  aside 
for  4  days.  Then  remove  the  cork,  and  gradually  pour  on  alcohol  until 
2  pints  of  tincture  have  been  obtained,  or  the  aconite  root  is  exhausted. 
Distil  off  IJ  pints  of  alcohol  by  means  of  a  water-bath,  and  evaporate 
the  residue  to  the  consistence  of  a  soft  uniform  extract.  Add  to  this 
sufficient  resiu  plaster,  previously  melted,  to  make  the  mixture  weigh 
16  troyounces,  and  then  mix  thoroughly. 
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£Implaelrum  An^monii. 
Take  of  Tartrate  of  antimony  and  potasaium,  in  very 

fine  powder 1  troyounce. 

Bui^ndy  pitch 4  troyouncee. 

Melt  the  pitch  by  means  of  a  water-bath,  and  stnun;  tbeo  add 
the  powder,  and  Etir  them  well  together  until  the  mixture  thickens  od 
cooHng. 

Tartar  emetic,  if  precipitated  by  pouring  its  eolutdoo  into  alcohol,  95 
per  cent.,  is  reduced  to  a  very  fine  powder,  which  when  dried  is  in  the 
Best  condition  for  making  ointment  or  plaster, 

Logan's  Hosier. 
Take  of  Lithai^, 

Carbonate  of  lead,  of  each 1  ft.  com. 

Castile  aoap 12  oi.  com. 

Fresh  butter 4  oz. 

Olive  oil 2i  pints. 

Powdered  gum  maetich 2  drachma. 

Mix  the  soap,  oil,  and  butter  together ;  then  add  the  oxide  of  lead, 
and  boil  it  gently  over  a  slow  fire  for  an  hour  and  a  half,  or  until  it  has 
a  pale-brown  color,  stirring  constantly;  the  heat  may  then  be  increased, 
and  the  hwiling  continued,  till  a  portion  of  the  melted  plaster  being 
dropped  on  a  smooth  board  is  found  not  to  adhere ;  then  remove  it  from 
the  fire,  and  add  the  powdered  gum  mastich. 

EmpJastrum.  Universalis. 

A  plaster  is  officinal  in  several  of  the  European  PharToacopceiaa  under 
different  names,  which  appears  to  be  identical  with  Keyaer's  Universal 
plaster,  sold  extensively  in  this  countiy  as  a  nostrum. 

The  following  is  the  formula  of  the  Prussian  JPharmae&poeia ;  the 
proportions  are  by  weight : — 

Take  of  Red  lead,  in  very  fine  powder Sviii. 

Olive  oil.        .        .      - Isvj. 

Boil  them  in  a  proper  vessel,  with  constant  agitation,  until  the  whole 
has  assumed  a  black  ish-brown  coio;- ;  then  add — 

Yellow  wax  .        ^ |iv. 

And  after  this  has  been  melted  aud  well  mixed — 

Camphor Jij, 

Previously  dissolve  in  a  little  olive  oil. 

Now  pour  it  out  into  suitable  boxes,  or  into  paper  capsules,  to  be  cut 
into  square  cakes  when  cold. 

Dewees'  Breast  Plaster.    (A  modified  Formula.) 

Take  of  Lead  plaster |iij. 

Ammoniac  plaeter Sgs. 

Logan's  phtster  ^iss. 

Spermaceti, 

Camphor,  of  each ,  3ii- 
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Melt  the  plasters ;  then  add  the  spermaceti  and  camphor,  and  remove 
from  the  fire. 

Pancoa^a  Sedative  Plaster. 

Take  of  Extract  of  belladonna, 

Mercurial  plaster, 

Lead  plaster Equal  parts. 

Mix  hy  fusion  and  trituration. 

Plaster  for  Mammary  Abaoesa.     (Dr.  Ellwood  Wilson.) 

Take  of  Belladonna  plaster 1  part 

L(^:an'a  plaster 2  parts. 

Melt  them  together  and  spread  upon  chamois  leather.     (See  page  946.) 

SPREADING    OP   PLASTERS. 

Plasters  are  spread  on  skin  of  various  kinds  and  finish,  on  cotton  cloth 
of  different  qualities,  and  rarely  on  silk  and  paper ;  of  those  spread  upon 
skin,  the  size  is  indicated  in  prescription,  by  the  number  of  inches  in 
each  direction,  or,  when  irregular  shapes  are  ordered,  by  a  pattern 
furnished  the  pharmacist. 

The  spreading  of  plasters,  which  was  formerly  an  important  part  of 
the  business  of  Sie  apothecary,  has  now,  like  many  other  operations  of 
his  art,  been  monopolized  by  manufacturers,  who,  by  making  this  single 
branch  of  manufacture  a  specialty,  acquire  facility  for  the  production  of 
cheap  and  salable  varieties.  ^lachine-spread  etrengthenhig  plastei-s  are 
immensely  popular  outside  tlie  profession  for  a  great  variety  of  ailments, 
and  they  are  undoubtedly  better  adapted  to  meet  the  public  demand  for 
cough  remedies,  and  "  pain  eradicators,"  than  the  great  majority  of  the 
"  pectoral  sj-mps,"  "  hot  drops,"  and  anodynes,  so  extensively  vended. 
EeccTitly,  the  manufacturers  have  prepared  specific  kinds  of  plasters,  and 
sold  them  under  appropriate  names  as  Burgundy  pitch,  hemlock,  and 
warming  plasters,  so  as  to  put  them  within  the  nin^  of  physicians' 
prescriptions.  Some  of  them  should  make  the  scries  of  olficinal  plasters 
in  appropriate  sizes  and  compounded  of  the  best  ingredients  and  strictly 
according  to  the  Pharmacopceia ;  there  would  certainly  be  a  demand 
for  tlicni,  as  apothecaries  seldom  covet  the  labor  of  preparing  them 
extemp*  )raneously . 

In  I*rof.  Procter's  edition  of  Mohr  and  lUdicofHl's  Pharmacy,  a 
machine  for  spreading  the  ordinary  strengthening  plasters  is  figured ; 
it  consists  of  a  block  of  hard  wood,  about  12  inches  long,  8  inches  wide, 
and  3J  inches  high ;  the  upper  surface  is  cur\'eil  from  end  to  end,  a 
tinned,  iron,  or  steel  frame  cut  out  of  the  size  and  shape  of  the  pla.ster 
to  be  spread  is  secured  to  the  block  by  a  hiuge-joint,  and  when  the  end 
is  brought  down  and  fastened  by  hasps,  it  presses  evenly  and  with  force 
over  the  convex  surface ;  a  frame  accompanies  it  for  marking  out  the 
pattern  ou  the  leather,  which  is  to  be  cut  previously  to  being  put  on  the 
machine. 

Another  part  of  the  apparatus  is  a  bar  of  castreteel  an  inch  square, 
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pct^ectly  smooth,  the  ends  drawn  out  and  mounted  with  wooden  handles ; 
this  id  to  be  warmed  gently  by  an  alcohol  lamp  or  by  immersion  in  hot 
water  previously  to  beine  U9«i  to  Bmooth  the  gurface  of  the  plaster  for 
which  it  is  designed.  The  material,  being  melted  in  a  copper  skillet,  is 
poured  on  the  sliiu,  properly  secured  on  the  curved  surface  by  the  steel 
frame,  aud  smoothed  by  the  warmed  smoothing  iron  till  of  uniform 
thickness,  theexcess  of  plaster  being  pushed  on  to  the  frame  and  afterwards 
removed ;  the  plaster  is  then  removed  and  laid  away  to  harden.  Skill 
in  the  use  of  this  apparatuB  can  only  be  acquired  by  experience ;  but 
the  most  obvious  precautions  in  this,  as  in  the  case  of  extemporaneoos 
plasters,  depend  on  the  proper  regulation  of  the  tem]>erature,  both  of  the 
melted  plaster  when  poured  on,  and  of  the  smoothing  iron  applied ;  if 
too  hot,  the  skin  will  be  penetrated,  and  the  plaster  will  show  cm  the 
unspread  side,  besides  in  most  instances  being  deteriorated ;  if  not  hot 
enough,  the  plaster  will  be  laid  on  too  thickly,  and  with  an  unpolished 
surface. 

Plasters  to  be  spread  extemporaneously,  of  various  sizes  and  patterns, 
may  be  melted  in  a  small  metallic  vessel  over  a  gas  or  spirit  lamp,  and 
poured  directly  upon  the  skin,  properly  secured  upon  a  flat  surface,  with 
several  thicknesses  of  paper  under  it,  thea  smoothed  with  a  small  plaster 
iron,  modenitely  heated,  or  a  large  spatula,  which  skilfully  managed 
answera  equally  well ;  or  the  plaster  may  be,  as  is  perhaps  more  com- 
mon, fused  by  the  heat  of  the  plaster  iron  upon  a  piece  of  stout  paper, 
transferred  from  this  to  the  akin,  and  then  smoothed  by  the  gradually 
cooling  iron. 

Figs.  232  and  233  show  plaster  irons  of  the  hinds  adapted  to  different 
sizes  and  kinds  of  plasters,  the  larger  sizes  being  suitable  to  spread  a 


Fig.  232. 
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lai^  pLister  of  .slowly  fusible  material.     When  the  heat  necessary  to 
melt  the  plaster  is  derived  from  the  iron,  it  should  be  first  warmed  to 
such  temperature  that,  while  it  will  occasion  the  plaster  to  flow,  it  will 
not  scorch  it.     The  iron  should  also  retain 
Fig.  233.  sufficient  heat,  till  the  operation  is  com- 

>  plete,  to  impart  a  smooth  surface  to  the 
stiffened  plaster.  The  small  iron  will  do 
well  to  spread  a  w^-miDg  plaster,  bella- 
donna plaster,  or  the  similar  easily  fusible 

kinds. 

"  ^  The  pattern  of  the  plaster  is  iwuallv 

cut  out  of  a  piece  of  smooth,  stiff  hard- 
ware paper,  which  is  then  pasted  on  to  the  skin  with  a  good  deal  of 
flour  or  tragacanth  paste,  so  that  it  shall  not  dry  and  adhere  too 
firmly  to  the  skin  before  its  removal  is  allowable.     When  the  plaster  is 

1>roperly  smoothed  over  the  leather,  the  paper  pattern  is  torn  up,  and 
eaves  a  clean  neat  edge  of  the  prescribed  shape ;  where  the  material  is 
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brittle,  it  may  be  requisite  that  the  warm  plaster  iran  should  be  passed 
arouud  the  edge  while  removing  the  pajter  pattern.  The  mai'giii  of 
pla'^ters  should  be  at  least  .}  au  inch  wide  where  the  material  is  very 
fusible  and  adhesive,  thus  saving  much  aunoyanoe  to  tho^  requiring  to 
use  them  ;  iu  a  few  instates,  however,  as  in  tlie  case  of  soap  plat^tei's  to 
be  applied  to  l)e<l  sons*,  any  required  extent  of  the  skin  may  be  spread, 
and  jKjrtions  of  the  required  size  and  shape  may  be  cut  off  as  needed ; 
this  plaster,  not  being  liable  to  "  nm,"  retjuires  no  margin. 

The  material  ou  which  plasters  are  spraitl  may  be  varied  according  to 
their  use.  R«sinous  plasters  or  warming;  plasters  to  l)e  n])plicd  ti>  the 
back  or  breast,  as  counter-irritants  and  mechanical  supports,  are  spread 
on  thick  shM'pskin,  while  opium  and  Ixdladouiia  plasters,  which  are  gen- 
erally smaller  and  frequently  applied  about  the  ^ce,  may  be  spixiud  on 
kid,  split  skin,  or  cotton  cloth,  and  if  they  have  precisely  the  consiJ^leiice 
proper  for  this  kind  of  application,  they  are  less  cumbrous  and  dis;igree- 
able  than  tbosespnjod  ou  kid.  I  have  found  advantage  in  spi'eacling 
the  large  circular  plasters  Ut  be  applie<l  over  the  breast  of  the  Icnialo  on 
the  kind  of  skin  odled  "  cJiamoin,  which  18  more  flexible  and  yielding, 
though  equally  durable  with  the  di^rently  drtssed  "  bliee[>skin." 

liit'tuU  Plakfr. — The  frequent  demand  for  stimulating,  emollient,  and 
sedative  ap])liutt!ous  to  the  mainmse  of  females,  as  preventives  or 
remedies  for  mammary  abscess,  has  given  rise  to  several  combinations, 
dcscril)ed  on  jtago  94;J ;  it  now  remains  to  indicate  a  suitable  pattern  I'or 
tliis  kind  of  plaster. 

The  usual  sliape  prescribed  is  that  of  a  circle,  al>out  8  inches  in 
diameter,  with  a  bole  in  the  middle;  the  diameter  t-hould  be  varied  with 
the  size  of  the  mammie,  and  tlie  hole  should  in  no  case  bo  less  than  au 
inch  in  diameter,  so  as  to  allow  ample  room  for  the  nip]ile  to  project  and 
even  for  the  infant  to  be  nursed  if  requirctl. 


Fig.  234. 


Fig.  235. 


Patloni  for  breast  plaMer. 


Hammary  abaccw  plaster. 


In  order  to  supply  these  to  physicians  in  distant  localities,  who  have 
not  facilities  for  spreading  them  or  ready  resort  to  competent  pharmacists, 
I  have  made  the  pattern  shown  in  the  drawings.     The  diameter  of  the 
60 
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Spread  plaster  is  7  inches,  the  mar^n  1  inch,  the  orifice  for  the  nipple 
is  placed  nearer  to  one  side,  in  conformitv  with  tlie  yha[»c  of  the  enlarged 
manimre,  and  the  fact  that  the  hardness  is  apt  to  be  on  the  under,  swag- 
ging  portion.  This  hole  haw  the  diameter  or  IJ  inch,  besides  a  very  nar- 
row margin.  The  strip  remaining  unspread  is  designed  to  be  cut  open 
on  the  dotted  lines,  Fig.  235,  adajrting  the  plaster  to  the  ouired  sha]>e 
of  the  breast  and  to  breasts  of  different  sizes.  The  pattern  of  tinned 
imn,  Fig.  234,  is  designed  to  be  tacked  over  tlie  smooth  akin  to  facilitate 
the  spreading  of  these  plasters,  which  are  of  various  materials,  the  most 
higliiy  esteemed  composition  being  that  given  on  p«^  943,  as  recom- 
mended by  Dr.  Ellwood  Wilson.  In  some  cases  the  simple  Logan's 
plaster  is  spread,  for  others  tobacco  ointment,  and  for  others  Deshler's 
salve.  The  plasters  proper  are  best  spread  on  chamois  skin,  but  oint- 
ments and  cerates  will,  iKrhaps,  do  better  on  highly  glazed  cotton  cloth, 
which,  as  it  is  less  elastic  and  flexible  than  the  skin,  may  require  to  be 
somewhat  nicked  to  adapt  it  to  the  convex  surface  for  which  it  is 
designed. 

Anniilai-  Com-Pfasiers. — Under  this  name  is  prepared  a  very  con- 
venient application  to  coma.  Adhesive  plaster  is  spread  on  thick  buck- 
skin, and  then,  with  a  punch,  cut  into  small  round  plasters,  about  §  inch 
in  diameter,  then  with  another  punch  a  smalt  hole  is  cut  in  the  middle. 
Applied  over  a  sore  com,  it  protects  from  the  pressure  of  the  shoe  and 
gives  great  relief. 

White  felt  and  amidou  plmters,  imported  from  England,  have  the 
same  shape  and  general  character  of  tliese ;  they  consist  of  a.  gelatinous 
prepai-ation,  similar  to  that  used  in  making  court-plaater,  spread  upon 
peculiar  thick  material  of  great  .wftness  and  elasticity. 

Plwter  Cloth. — ^The  melliod  of  spreading  planter  on  muslin  or  cotton 
cloth,  for  sale  by  the  yard,  requires  the  use  of  i>eculiar  apparatus,  whidi 
is  kept  with  great  secrecy  by  the  few  manufacturers  who  possess  them, 
and  1  do  not  know  of  their  being  heretofore  figured  in  works  on 
pharmacy.  This  material  is  not  so  well  adapted  as  sheepskin  to  plasters 
which  require  to  be  spread  thickly,  or  which  are  very  volatile  or  easily 
deteriorated  by  exposure ;  it  has  been,  until  recently,  employed  almost. 
exclusively  in  spreading  adhesive  plaster  for  the  surgeon  and  for  popular 
uso. 

Since  procuring  the  ap])aratus  shown  in  Fig.  236,  I  have  used  it  for 
belladonna  and  mercurial  plasters,  and  find  it  applicable  to  almost  any 
of  the  kinds  having  load  platter  as  a  banis,  which  from  their  convenience 
of  applii.'ation  and  comparative  cheapness,  when  spread  in  this  way,  are 
well  atlajitcd  to  popular  employment. 

The  frame  of  this  machine  is  of  cast-iron;  its  construction  will  be 
obvious  from  a  study  of  the  drawing;  the  cotton  oloth  Ls  wound  tightly 
on  to  the  roller  on  tJie  extreme  right,  by  the  aid  of  the  crank,  and  passed 
under  the  iron  rod  beneath,  and  is  thence  dra^ru  by  a  gentle  and  uni- 
form motion  under  the  receptacle  for  the  plaster,  which  is  shown  near 
the  lelit  end  of  the  machine ;  this  consists  of  a  marble  slab  at  bottom, 
and  two  movable  hea%'y  steel  knives  fitting  into  grooves  in  the  ends, 
and  preR'^ing  by  their  weight  upon  the  cloth  passing  under  them;  this 
pressure  is  designed  to  be  so  adjusted  as  to  occasion  the  proper  tliickneab 
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of  plaster  to  be  left  smoothlj  deposited  upon  the  cloth  as  it  is  diawu 
from  under  them ;  this  thickness  will  also  be  much  inilueuced  by  the 


Machloe  for  Bpreadtnir  plaster  cloths. 

heat  and  eonsequcut  fluidity-  of  the  melted  plaster.  One  of  the  steel 
knives  is  shown  in  the  lower  figure,  removed  from  its  position,  with  the 
tin  vessel  in  which  it  is  designed  to  be  wurmed  by  the  application  of 
hot  wafer  previous  to  being  used. 

The  muslin  selected  for  spreading  must  be  first  "  calendered,"  a  proc- 
ess of  smoothing  between  hot  rollers  which  gives  it  a  perfectly  smooth 
and  close  surface,  and  prevents  the  melted  plaster  from  being  too  much 
absorbed.  The  art  of  using  the  machine  consists  in  securing  the  proper 
de^i-ee  of  smoothuess  and  fluidity  of  the  plaster,  upon  which  the  thick- 
ness of  the  coat  left  upon  the  cloth  will  depend,  and  in  the  steadiness 
with  which  the  cloth  is  drawa  through  the  machine.  Any  irregularity 
in  this  motion  will  occasion  variations  in  the  thickness  and  a  streaked 
appearance  across  the  plaster;  variations  are  produee<l  longitudinally  by 
any  deflection  or  irregularity  of  surface  of  the  scrapinj;  and  smoothing 
irons,  or  by  any  solid  particles  present  in  the  melted  plaster.  On  the 
whole,  it  appeal's  to  be  the  conclusion  of  all  who  attempt  the  spreading 
of  plaster  cloth,  that  the  operation  is  too  di£ficult  to  justify  any  in  under- 
taking it  whose  demand  for  the  plaster  will  not  be  such  as  to  make  it  a 
frequent  operation.  Probably  those  who  practise  plaster  spreading  on 
a  large  scale  have  expedients  for  regulating  the  flow  of  the  mdted  plaster, 
the  pressure  of  the  smoothing  irons,  and  the  steajly  movement  of  cloth, 
which  are  not  present  in  the  machine  alKive  described. 

A  description  of  plaster-cloth  is  imported  from  England  under  the 
name  of  doeskin,  the  tissue  of  which  is  much  thicker  and  has  a  nap  on 
the  unspread  surface ;  it  is  not  unlike  canton  flannel.  Its  superiority 
consists  in  its  greater  body  and  thickness,  adapting  it  to  some  applica- 
tions to  which  ordinarv  muslin  is  less  suited. 
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Plasmata.* 
Under  the  name  of  glyceroles,  glyeamils,  and  plasmata,  some  imoffi- 
cinal  preparations  of  the  coDsistence  of  pomades  nave  been  iutroduced 
into  medieine  within  a  few  years.  They  are  made  by  heating  starc'ii 
and  glycerin  together ;  the  glycerin  may  be  previously  medicated,  and 
the  preparation  thus  adapted  to  therapeutical  applications,  or  medicinal 
sulratances  in  powder  may  be  incorporated  mechanically  with  the  stanh, 
and  thus  susi>ended  in  the  preparation.  They  do  not  vary  with  clianges 
of  temperature  as  ointments  do,  and  are  not  liable  to  become  rancid  or 
change  in  their  chemical  composition,  though  their  consistence  becomes 
thinner  by  tinie.  The  following  are  introduced  as  among  the  most 
useful  formulas  of  thb  class : — 

Plasma.     (G.  F.  Schacht.) 

(Pee  OhjcTita.) 

Take  of  Glycerin 1  fluidounce. 

Stai'cli,  in  powdei 70  grains. 

Mix  the  powdered  starch  with  the  glycerin  and  gradually  heat  the 
mixture  to  about  240°,  constantly  stirring. 

This  constitutes  a  Iwisis  from  which  may  be  produced  prepirations 
cornH|X)ndtng  with  moat  of  the  cerates  and  ointments  of  the  Pkai-ma- 
copcekt. 

Plasma  of  Tar.    {Glycerole  de  Goudron.) 

Take  of  Glycerin 1  ounce. 

Purified  tar i  drachm. 

Powdered  starch j  ounce. 

Heat  the  starch  with  the  glycerin  and  tar,  stirring  them  together. 

This  applittitiou  is  recommended  as  an  astringent  and  resolvent, 
without  producing  irrititioii ;  It  allays  itching,  dries  up  excoriations, 
and  dissiiKitcs  cutaneous  phlegmasias. 

Plasma  Belladonna:.     (London  Ophthal.  Hospital.)t 

Take  of  Extract,  of  iHjIlail.Hiuft 30  grains. 

Glycfi'in 1  ounce. 

Starch 1  drachui. 

Make  a  plasma  secundum  arlem. 

Plama  Plumbi.     (C.  S.  Tilyard.) 

Take  of  Glvcerin 2  fiuidouncea. 

Sol.  aubacetate  of  load        ....      3  fluidrachma. 

Caniphnr 10  grains. 

Beiniuda  arrowroot IJ  arachms. 

Rub  the  arrowroot  into  a  line  powder,  and  having  mixed  the  glycerin 
and  extract  of  lead,  stir  it  into  the  mixture.  Pour  the  whole  into  a 
capsule  and  heat  over  a  spirit-lamp  cautiously,  constantly  stirring  until 
it  becomes  trans|jareut,  and  assumes  the  consistence  of  paste.     Having 

•  See  Phnrm.  Jour,  and  Tmns,,  Feb.,  IRW,  and  .\nier.  Joar.  Pharm.,  1858,  p.  252. 
f  E^m  Squire's  I'biinaacapceia  of  the  liondon  Hoepittds. 
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powdered  the  camphor  by  means  of  a  few  drope  of  alcohol,  rub  a  little 
of  the  plasma  with  it  in  a  mortar  until  well  iucoqwrated,  then  add  the 
remainder  and  etir  a  few  minutes. 

M'hen  first  made  it  is  viscid  and  ropy,  but  in  a  day  or  two  loses  these 
properties  and  becomes  at  the  ordinary  temperature  (say  60°  F.)  of  the 
consistence  of  soft  ointment. 


Glyeamyl  Sinapig.     (M.  Grimault.) 

Take  of  Glycerin 13  drachmB. 

Starch 2        " 

Volatile  oil  of  musinrd 80  drops. 

Mix  the  stan-h  and  glycerin  to  a  smooth  paste,  and  heat  until  the 
stari'h  lias  dissolved ;  tlien,  when  it  has  be(.x>rae  cool,  add  the  oil  of 
mustanl ;  this  forms  an  elegant  though  costly  substitute  fur  the  ordinary 
mustard  plaster. 

Glycerin  Pomade  of  Iodide  of  Potaadum.     (M,  Thiranlt) 

Take  of  Glycerin,  one  thouaand  parta 1000 

Almond  BOap,  fifty  parts 50 

Powd.  iodide  of  potassium,  one  hundred  and  thirty 

parte 130 

Dissolve  in  a  water-bath,  pour  immediately  into  a  warm  mortar,  and 
triturate  briskly  for  a  quarter  of  an  hour.  It  may  be  aromatized  at 
pleasure. 

This  is  a  permanent  preparation ;  the  iodide  being  in  solution  is  readily 
absorbed,  and  does  not  discolor  the  skin  or  the  linen. 

BaMa  for  Topical  ApplieaHona.    (M.  Startin.) 

Take  of  Gum  tr^acanth  (white) )  oz. 

Glycerin 1  oz. 

LimeWHt€r 2  ok. 

Rose-water   ....     Sufficient  to  form  a  soft  jelly. 

This  preparation  is  nn  elegant  one  for  its  purpose,  and  b  free  from 
the  objection  of  being  deliquescent  like  the  plasma  of  Schacht. 

Cataplasms. 

The  following  are  intnxluced  as  specimens  of  the  unofficinal  class  of 
cataplasms,  to  which  mustard  plaster  and  the  numerous  varieties  of 
poultices  belong. 

CtUaplasma  Lini.    {Flaxseed  PouUice.) 

Take  of  Flaispwl  meal 4  ounces. 

Boiling  water Sufficient. 

Stir  them  tf^thor  till  of  a  suitable  consistence.  The  oil  peculiar  to 
the  flaxseed  meal  renders  this  a  very  excellent  application. 


;vGoo»^lc 


950      CEEATES,   OINTMENTS,  OLEATES,   AND    PLASTERS. 

Chtaplasma  SinapU.    {Mustard  Plaster  or  Sinapiem.') 

Take  of  Mustard  flour 4  ounces. 

Whent  or  rye  flour      .        ,  ,    3       " 

Boiling  wat«r )  pint,  or  sufficient 

Stir  the  whole  into  a  soft  mass  upon  a  suitable  dish. 

The  strength  of  the  sinapism  is  varied  by  changing  the  relative  pro- 
portions of  the  ingredients.  For  children  there  should  be  about  half 
the  proportion  of  mustard.  Care  should  be  taken  to  remove  it  before 
a  blister  is  created. 

Spice  Plaster.     (Dr.  Parrish,  Sr.) 

Take  of  Powd.  capsicum, 
Powd.  cinnamon, 

Powd.  clovee,  each 2  ounces. 

Bye  meal, 

Honey,  of  each Sufficient. 

To  be  made  into  a  cataplasm  by  trituration  on  a  plate,  and  spreading 
upon  a  close  fabric.  It  should  be  made  up  extemporaneously  when 
required. 
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EXTEMPORANEOUS  PHARMACY. 


CHAPTER    I. 

ON  PRESCRIPTIONS. 

IX  assigning  a  place  in  this  work  to  prescriptions,  and  to  the  art  of 
prescribing  mediciues,  it  is  with  a  full  appreciation  of  its  intimate 
connection  with  tlierapeutii's,  a  branch  of  knowledge  with  which,  as  a 
pliarmacist,  I  lay  claim  to  but  little  practical  acquaintance ;  and  yet  this 
subject  has  bcarmgs  which  are  peculiarly  adapted  to  arrest  the  attention 
of  one  whose  daily  avocation.4  place  him  directly  between  the  physician 
and  the  patient,  and  give  liini  favorable  oppoitunities  for  judging  of 
the  pharmaceutical  eligibility  of  combinations,  and  not  unfrequently  of 
their  effeite. 

The  art  of  pixs^Tibing  medicines  has  eo  intimate  a  connection  \vith 
that  of  preparing  and  dispensing  them,  that  a  treatise  on  the  latter  sub- 
ject, not  embracing  the  former,  would  be  wanting  in  its  most  interests 
ing  feature  to  the  student  of  medicine  and  the  phyBioian,  In  a  work 
like  the  present,  it  seems  appropriate  to  approach  the  art  of  dispensing 
through  a  brief  general  treatise  on  that  of  prescribing. 

It  is  a  common  remark  of  recent  graduates  of  medi<'ine,  that  one  of 
their  greatest  difficulties  is  in  writing  prescriptions;  lacking  the  means 
of  systematic  Instruction  in  this  most  mi[>ortant  practical  duty,  they  are 
apt  to  fall  into  confitsod  and  unscientific  methods  of  prescribing,  from 
whioh  no  amount  of  experience  entirely  rids  them. 

The  art  of  proscribing  is  the  practical  application  of  the  knowledge 
of  t!K'rapeuti<-8,  chemistry,  and  pharmaty,  to  the  cure  of  disease.  Xo 
dejiartment  of  his  duties  puts  the  skill  of  the  physician  to  a  closer  test; 
none  calls  fur  the  exercise,  to  a  greater  extent,  of  that  invaluable  quality. 
whether  intuitive  or  ac(|uirpd,  called  tact;  and  j'ct  few  departments  oi 
medical  knowledge  are  less  insisted  upon  as  necessarj'  branches  of  a 
medical  education. 

Aldiough  the  art  of  prescribing  can  only  ise  acquired  practically,  the 
genera]  principles  pertaining  to  it  are  capable  of  classification,  and  have 
been  fully  discussed. 

The  celebrated  Pkarmaco/of/in  of  Dr.  Paris,  of  London,  published 
originally  in  1812,  contains  die  fullest  difwortation  in  our  language  uiKin 
"the  science  and  art  of  prescribing."     Many  of  the  views  taught  at 
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that  time,  however,  are  uow  abaiidoued,  and  the  subject  is  capable  of 
being  :simphficd  in  accordance  with  luixJern  improvomcubi  in  pharuiatT. 
Tlie  large  number  of  efficient  and  pernianeut  galenical  preparatiuus 
makes  prescribing  comparatively  easy  to  the  practitioner  wh()  has  kept 
pace  with  the  advance  of  the  times,  while  the  publication  of  Forma- 
lancfi,  in  which  a  variety  of  preparation  of  eai-li  drug  are  detaile<l,  has 
to  a  certain  extent  superseded  an  original  and  extemporaneous  sni-stem 
of  selwtion  and  combination  of  rcniodies. 

Aledicinal  pre^ramtions  which  arc  kejtt  on  hand  by  the  apothecary,  to 
be  dispouRcd  alone  or  used  in  conipuunding  ]irescnptionfi,  are  called 
permaninf,  while  those  coni{X)undeu  by  direction  of  the  practitioner 
to  meet  the  indications  as  they  arise  iu  practice,  are  called  exlcm^/ora- 
neoiin. 

Tliis  distinction,  however,  is  far  from  being  well  marked.  Some  of 
those  called  permanent  are  known  to  deteriorate  in  a  greater  or  less  de- 
gree by  age,  while  many  classed  as  extemporaneous  will  keep  an  indefi- 
nite length  of  time,  lor  most  of  the  permanent  claiss  we  have  reciiies 
or  prescriptions,  puhlislied  in  PkarHiaeopceias,  DiitaensitUrrU^,  or  Medical 
Fonnularicft,  while  the  extemporaneous  are  usually  the  product  of  the 
skill  and  ingenuity  of  the  prcscriber  at  the  bedside  of  his  patient. 
Objections  lie  against  the  use  of  established  prescriptions  to  the  exclu- 
sion of  those  dictated  by  the  emergencies  of  the  case,  from  the  imprac- 
ticability of  adapting  any  set  of  formulas  to  every  shade  of  disease  and 
of  idiosyncrasy,  and  from  the  impossibility  of  the  practitioner  storing  , 
m  his  meniorj'  their  ingredients,  proportions,  etc. ;  bo  that  the  thorouf^ 
student  does  well  to  acquire  a  know-ledge  of  the  priTtdples,  to  regulate 
the  selection  and  combination  of  remedies,  and  to  learn  the  art  of  pre- 
scribing experimeixtaily. 

A  limit«l  number  of  prescriptions,  framed  with  a  view  of  illustrat- 
ing these  principles  and  modes  of  combination,  will,  with  this  object  in 
view,  Iw  highly  useful  to  the  student ;  but  these  must  be  regarded  as 
stepping-stones  to  a  knowledge  of  the  art  of  prescribing  rather  than  as 
emWlying  that  knowledge.  The  vast  extent  and  variety  of  adaptation 
of  the  Materia  Mcdica  preclude  the  possibiliff  of  t«mprcflsing  into  any 
series  of  prescrijitions,  a  complete  view  of  all  the  modifications  attain- 
able  on  enlightened  tlicrai>eutical  and  pharmaceutical  principles. 

Under  the  head  of  Galenical  preparations,  a  prominent  distinction 
has  Ijocn  drawn  between  those  which  arc  officinal  in  the  U.  S.  and  lirifiah 
Phar  111.1100 jiinnn  and  those  which  are  not ;  the  use  of  italic*  for  the  un- 
officinal,  calling  attention  to  their  comparatively  unimportant  position, 
has  iM-en  a  conspicuous  feature  in  the  syllabi  intended  for  the  use  of  the 
stu<lent  in  coniinitting  to  memory  their  names,  proportions,  properties, 
and  dose's.  Jn  the  part  of  the  work  which  follows,  this  distinction  is 
regarded  as  lis«  imi>ortant,  and  most  of  the  formulae  are  introduced  I»s8 
with  a  view  to  imiiress  them  ujmn  the  memor\',  than  to  illustrate  the 
pliarmacentical  principles  on  which  they  are  ha-ied. 

The  verj-  obvious  division  of  prciMirations  into  simple  and  compound 
needs  no  other  mention  than  to  explain  that  the  addition  of  a  vehicle 
or  menstruum,  not  added  with  a  view  to  its  medical  effect,  does  not  ren- 
der a  pi-cpai'ation  compound,  iu  the  sense  in  which  that  term  is  ordinarily 


;vGoo»^lc 


THE    LANGUAGE    DSED    IN    PRESCKI PTION8 .  953 

applied.  Nimpfe.  rhubarb  pills  contain  rhubarb  and  soap ;  while  the  com- 
pound rhubarb  pilla  contain  rhubarb,  aloc«,  myrrh,  and  oil  of  pepper- 
mint ;  and  with  a  view  to  fumi^ih  distinctions  between  pi-eparations 
which  have  very  similar  compoettion,  the  term  conipound  is  sometimee 
useful. 

The  Language  uxed  in  PrescrijMons. 

In  Great  Britain  and  the  North  of  Europe,  prescriiitions  are  written 
in  Latin  ;  in  France,  in  the  vernacuiar  language.  We  mostly  tbllow 
the  British  custom,  although  some  of  our  pi-actitiouers  depart  I'roni  tlie 
usual  style,  and  follow  the  Pkai-macopceia  by  inditing  their  prescriptions 
in  plain  English.  The  relative  adaptation  of  Idtin  and  English  for  the 
purpocse  has  long  been  discussed,  and  is  still  a  mooted  point  among  phy- 
sicians and  plmrmacists.  It  is  uuneeessary  to  dwell  upon  the  arguments 
advanced  on  either  side,  and  which  seem  naturally  to  sufi^est  themselves. 
The  chief  desideratum  is  to  secure  accuracy  without  an  unnecessary  and 
cumbersome  phraseology,  and  for  this  purpose  the  ojic'mal  names  of  all 
medicines  are  to  be  preferred  to  either  of  their  common  and  changing 
6ynonymfl. 

Many  medicines  are  called  by  very  different  names  in  different  parts 
of  the  country,  and  the  same  name  is  liable  to  be  applied  to  either  of 
several  different  drugs.  If  tmakeroot  were  ordered,  the  pharmacist  m^ht 
he  at  a  loss  whether  serpentaria,  cimicifuga,  asarum,  seuega,  eryngium, 
or  some  of  the  numerous  other  roots  occasionally,  or  perhaps  locally, 
denominated  snakeroots,  were  desired ;  while,  if  the  specific  Knglish 
name,  as  Virginia,  Canatia,  black  or  button  suakeroots,  was  applied,  the 
merit  of  conciseness  would  l»e  sat^rifired. 

If  chamomile  were  ordered,  it  would  be  neoeisaiy  to  specify  whether 
Roman,  German,  or  American  ;  while  in  Latin,  auUiemis,  matricaria,  or 
maruta  wouki  ha  both  Rhort  mid  distinctive. 

In  the  foregoing  illustrations,  however,  we  have  the  least  forcible 
instances.  There  can  be  no  comparison  in  eligihili^  between  the  names 
sugar  of  lead  and  plumbi  acetas,  white  vitriol  and  zinci  sulpha;*,  liver 
of  sulphur  and  pota«sii  sulphuretum,  salt  of  tartar  and  potassii  curl>onas. 
The  name  which  exprcfwos  the  chemical  composition  of  a  substance  is 
generally,  of  all  that  can  be  devised,  the  l)est ;  and  hence,  even  in  com- 
mon language,  many  familiar  chemicnl  sulistanccH  are  t)eginning  to  be 
called  by  their  chemiral  names.  Although  there  Ls  little  ditterence 
between  the  English  aiul  the  I^tin  chemicnl  names,  the  latter  lias  the 
advanti^^e  for  use  in  prescription :  it  is  easier  of  abbreviation,  or  its 
abbreviations  are  more  familiar  ;  while  the  omission  of  the  connecting 
preposition  f/,  iKitwcen  tiie  two  parts  of  the  names,  reduces  it  toufiingle 
compound  word,  rendering  it  shorter  and  more  quickly  written. 

It  is  often  urged  that  the  Ijatin  ased  in  prescription  is,  for  the  most 
part,  quite  incorrect,  especially  when  the  terminations  are  attempteil ;  but 
grammatiral  errors  are  certainly  far  less  important  than  citlier  chemical, 
pharmaceutical,  or  therapeutical ;  and  when  we  cs>nsidor  how  few  phy- 
«icians,  even  amonp:  those  clnssieally  educated,  have  advantages  ibi-  Vwy- 
ing  up,  throughout  the  busy  scenes  of  their  pnifessional  career,  the 
knowledge  of  Latin  acquiixxl  in  their  schoollwy  days,  we  can  scarcely 
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wonder  that  many  errors  of  this  descriptloa  occur.  Moreover,  die 
langu^G  u:$ed  in  presc^ription,  viewed  with  refureiioe  to  its  abbreviations, 
sigDS,  and  L^tiDized  naiiietj  of  various  origin,  must  be  r^arded  aa  dis- 
tinct from  the  Latin  taught  ia  scliools,  aud  requires  to  be  studied  in  cod- 
nection  with  scientific  nomenclature  generally,  and,  in  fact,  constitutes  a 
part  of  the  study  of  Materia  Medica  and  Pharmacy.  Every  officinal 
drug  and  preparation  has  its  particular  name  given  to  it  authoritatively 
in  the  Pliarmacopoeia,,  and  thow  not  there  mentioned  may  be  distinguished 
by  their  appropriate  botanical  or  chemical  depignatiuus.  The  ground- 
work of  the  correct  writing  of  prescriptions  is  a  knowledge  of  these 
names ;  and  it  matters  little  whetlier  the  physician  writes  hLs  prescrip- 
tions in  Latin  or  English,  if  he  designates  each  individual  article  by  its 
officinal  name. 

The  propriety  of  using  the  officinal  latinized  names  in  a  plain  English 
formula  may  admit  of  a  doubt,  but,  if  sanctioned  by  custom  and  author- 
ity, might  be  adopted,  and  thus  the  principal  objection  to  the  English 
presoription  would  bo  removed.  The  officinal  name,  though  framed 
upon  a  Latin  model,  might  be  separated  from  the  idea  of  its  origin,  and 
need  in  the  prescription  a*i  a  distinctive  pharmaceutical  term,  following 
the  genius  of  the  language  in  which  it  is  iLsed  :  in  a  Idtin  prescription, 
its  terniinatioas  wouhl  be  varied  as  the  construction  of  that  language 
requires ;  and  in  an  English  prescription,  might  follow  tlie  rules  for  the 
construction  of  a  correct  English  sentence.  \V  e  have  very  many  officinal 
names  tliat  are  as  commonly  incorporated  into  our  language  as  the  Eng- 
lish synonyms  atticlicd  to  them,  and  the  obje<'tions  to  considering  all  the 
names  in  the  American  and  British  Pluiriiuicopwlas  as  English  words 
are,  it  appears  to  me,  not  such  as  to  overrule  a  custom  which,  on  so  many 
accounts,  is  to  be  desired. 

The  officinal  names  are  spoken  of  in  detail  in  the  chapter  on  the 
P/iannarnposiii,  and  the  importance  of  a  study  of  them  has  been  else- 
where referred  to ;  and  1  repeat,  if  tliese  were  properly  mastered  by  the 
student,  and  invariably  used  to  designate  the  drugs  and  preparations  to 
which  they  belong,  tlie  framework  in  which  the  prescription  is  inclosed 
would  be,  comparatively,  of  little  importance. 

Tliere  are  some  cases  in  which  the  ust^  of  an  explanatory  synonym  in 
parentheses  seems  quite  ncces^ry,  whether  the  name  be  Latinized  or 
not ;  and  in  such  cases  it  should  never  be  omitted  for  the  sake  of  el^ance 
or  attempted  correctness  of  diction.  In  prescribing  the  finer  kinds  of 
magnesia,  there  is  no  other  resource  than  to  say  in  parentheses  (Henry's"), 
(Husband's),  or  (Ellis'),  as  the  case  may  be.  Liquor  aloes,  comp.  would 
be  quite  indefinite  without  (Mettauer)  appended,  and  tinct.  guaiaci  oomp. 
would  be  misunderstood  uulcss  accompanied  by  the  added  (Dewees')  to 
explain  it. 

The  remarks  before  made  apply  to  the  namen  of  substances  designated 
in  preficri prions ;  the  other  parts  of  the  prescription,  \vhich  will  be 
referred  to  more  particularly  in  tlie  sequel,  consist  chiefly  of  abbrevia- 
tions and  signs  which  ciu^tom  lias  long  sanctioned,  and  which  are  con- 
sidereal  to  pertain  particularly  to  the  Latin  prcscriprion,  though,  as  before 
8tat«l,  ocrasionally,  an<l  without  any  bi'each  of  propriety,  used  in  con- 
nection with  the  Englisli. 
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In  the  prescriptions  appended  to  the  iseveral  chapters  which  follow, 
numerous  examples  are  given  of  both  Latin  and  Eoglish  prescript ona, 
and  they  will  be  appropriately  preceded  by  the  following,  taken  from 
Dr.  Pereira's  "Selecta  e  Preseripdi." 

Grammatical  Explanaiion  of  a  PreseripHon. 

n)  B. — Ferri  cftrbonstia,  drachmam  cum  «emiae  (SJm). 

(2)  Rhei  puIverLj.  gntna  quindecim  (gr.  iv). 

i'S)  Olei  anlliemidin,  guttw  qllinqlie  Igtt.  v). 

(4)  Conserve  rngte,  quantum  Bufficiat  ut  Gat  massuk  in  piliilas  viginti  divi- 

denda,  qiianim  sumat  axei  trea  octavia  horis. 
(I)  Recipe,  verb  active,  imp.  mood,  ^d  pere.  ging.  agreeing  with  Tu,  uudenitood ; 
fmni  Hecipin,  irr,  eepi,  ceptnm,  3d  conj.  act.    Governs  an  accusative. 
Drachmam,  noun,  aubst.  ace.  sing,  from  Ih-nehma,  a,  f.  1h(  decl.     Governed  by  Meeipe. 
Cum,  preposition.     Governing  an  ablative  case. 

Semisse,  aubet.  abl.  case,  from  Stmi-uik,  u,  f.  3d  decl.     Governed  by  cum. 
Cabbosatis,  subst.  gen.  sinp.  from  Caibanm,  alU,  f.  3d  decl.    Governed  by  Dradatuaa. 
Ferri,  suhst.  f^a.  Ming,  from  Farmn,  t,  n.  'id  decl.    Governed  by  Garbonata. 

i'i)  &ECIPE,  understood. 
Grana,  subBt,  Bcc.  pi.  from  Qraawm,  i,  n.  2d  decl.    Governed  lay  Recipe,  undenttood. 
QuisBR-iM,  adj.  indeclin. 

PuLVERis,  BubM.  gen.  sinj-.  from  Pulrit,  rrit,  m.  3d  decl.     Governed  by  Grana. 
Khei,  Bubst,  gen.  itinK.  from  SAeum,  i,  n.  2d  decl.    Governed  by  Palreru. 

13)  Recipe,  unaerstood. 
GfTTAS,  subst.  aoc.  pi.  from  Oulla,  a,  f.  let  decl.    Governed  by  Reeipe,  understood. 
Ql'ixqi'e,  adj.  indeclin. 

Olei,  aubel.  gen.  sing,  from  Oleum,  ei,  a.  2d  decl.    Governed  by  OuUat. 
Aunt  KM  I  DID,  aahet.  gen.  sing,  from  ATUhemu,  idis,  f.  3d  decl.     Governed  by  OteL 

[4)  Becipe,  understood. 
QUANTI'M,  adverb.    Governing  tbe  genitive  ca«e. 
SirFFlC'lAT,  verb  impers.  potent,  mood,  pros,  tense,  from  SvffiiM,  tn,  Jta,  feetwn,  neilL 

and  act.  3d  conj. 
CoNSERV.^,  suhut.  ^n,  sing,  from  Om$erva,  m,  f.  Ist  decl.    Governed  by  QwiMiaa. 
Kox^  Biibst.  gen.  sing,  from  Aim,  <x,  f.  1st  decl.    Governed  by  Contmse. 
Ut,  coiyunct.    Ooverning  a  eiibjunct.  mood. 
MassuIjA.  subgt.  nom.  case  a,  tt,  f.  Ist  di.'cl. 
Fiat,  verb,  sulij.  mood,  preu.  l«nse,  3d  person  Biniciilar,  from  Pio,  fis,  faHu»  mm  vel  fat 

fieri,  neiiL    Governed  by  Ul,  nad  agreeing  with  tbe  nominative  cose  Miwufa. 
DiyiDENDA,  ijarticip.  nom.  rase,  fem.  gend.  from  Dicidendui,  a,  am  (il  diviihr,  i,  sue, 

paat.  3d  coi\).}.     Aj>rt«ing  with  M<uisiiia. 
In,  preposition.    Governing  an  accusative  case. 
PiLULAB,  snbst.  occ.  pi.  from  PihUa,  a,  f.  lai  decl.     Governed  by  in. 
VlOiKTi,  adj.  indecl. 
QuARt'M,  relative  pronoun,  gen.  pi.  fern,  from  Qui,  ana,  ijood.     Agreeing  with   its 

antecedent  PUuia»  in  gender  and  number.     Govemea  id  tbe  gen.  case  by  Tre*. 
JEatia,  adj.  mas.  gend.  nom.  ^jer,  (enra,  agrum.     Agreeing  witb  homo,  understood. 
Si;.HAT,  verb,  3d  pent.  sing.  imp.  mood,  from  .S'nmo,  ere,pd,plam,  act.  3dcoi^.     Agreeing 

witb  iomo,  unaerstood ;  governing  an  ace.  case. 
Tres,  ad.  ace.  pi.  fem.  from  Tru,  tren,  Iria.     Agreeing  with  Pilulai,  undarBtood,  and 

which  U  goveiTied  by  i^nmiif. 
HoRis,  snbs,  abl.  plural,  from  Horn,  a,  (.  1st  decl. ;  signifying  part  of  time,  and  there- 
fore put  in  the  abl.  ca.-<e. 
OcTAvi!*,  adj.,  abl.  pliir.  fem.  from  Oetaciu,  a,  urn.     Agreeing  with  korii. 

AhbrecUUiotiH. — Mistakes  not  unfrequently  arise  from  unskilful  abbre- 
viations, for,  while  there  can  be  no  objection  to  shortening  many  of  the 
long  names  given  to  medicines,  there  is  certainly  great  danger  fi"om  the 
inordinate  and  unskilful  exercise  of  this  privilt^;  the  word  caL  is  an 
o«a.sional  and  very  poor  abbreviation  for  hydrarg^"ri  chloridum  mite. 
Through  a  cm'eless  termination  of  familiar  wortlw,  »;rioiis  acci<lentfl  are 


;vGoo»^lc 


966  ON    PRESCEIPTION8. 

liable  to  occur.  Several  years  have  elapsed  siocc  I  received  a  prescrip- 
tion for  hydrate  potasntx  5j,  to  be  dissolved  in  water  igiij  (dofie,  a  tea- 
spoonful),  and  it  \\~ja  only  throuffh  a  care  which  has  become  habitual 
that  I  saved  a  doliuite  lady  in  that  case  from  taking  large  doees  of 
hydrate  of  (iraustic)  )K>tas!^  instead  of  hydriodatc  of  potassa.  There 
were  no  directions  for  uite  appended,  so  that  I  had  not  the  advanti^ 
they  ^ve  in  cases  of  doubt.  The  abbreviations  allowable  in  prescriptions 
might  fill  some  pages  ii'  tabulated,  but  to  the  physician  for  nis  own  use, 
no  practical  advantage  would  result  from  it,  while  the  habit  once 
acquired,  of  writing  every  word  so  Jully  thai  it  could  be  viistaken  for  no 
other,  would  quite  obviate  the  evils  complained  of,  yet  for  the  phar- 
macist's sake  most  of  them  will  be  given. 

SynAola  or  Slffm  used  in  Preseriptiona. 

ni.  Minim,  A  part  of  a  fluidrachm. 
-"   Gutta,  a  drop ;  gulUf,  drops. 

ScrupuIuB  vel  Hcnipulum,  a  scruple  =  20  gruDB. 

I>raclima,  a  drachm  =^  60  grains. 
(^.  Fiuidrachma,  a  fluid  or  meaflured  drachm. 
"     Uncia,  a  troyouDue  ^^  4tt0  grains. 

Fluidiincia,  a  fluidnunce. 

Ltbn,,  a  pound,  understood  in  prescriptions  to  sppl;  to  a  pound  of  5700  grains 
that  wta  formerly  officinal. 
Oj.  Odorius,  a  pint. 

gr.  GroDum,  a  grain  ;  plural  grana,  grains. 
as.  Semis,  half,  affixea  to  signs  as  above. 

The  Latin  aumeraU  are  employed  in  prescription — i,  ij,  iij,  iv,  v,  vi, 
vij,  viij,  ix,  X,  xi,  xij,  xv,  xx,  XL,  L,  0,  etc. ;  and  in  the  directicuDs, 
when  written  in  Latin,  a  variety  of  antiquated  terms,  expliuned  in  Dr. 
Pereira's  little  work  before  mentioned,  but  requiring  too  much  space  for 
insertion  here. 

Before  leaving  the  subject  of  the  signs  employed  in  prescriptions,  it 
seems  proper  to  ad\ert  to  the  errors  v«iich  frequently  occur  from  their 
careless  use,  and  which  have  led  some  practitioners  to  advocate  their 
entire  abandonment.  They  are,  however,  too  well  established  in  the 
actual  practice  of  tliis  country  and  Eugland,  and  too  convenient,  to  be 
readily  supplauted.  The  angle  and  curve  5  niay  be  made  so  carelessly 
as  to  resemble  the  \d  with  a  flourisb  at  top,  and  .^j  may  look  like  a  5Ji 
or  may  be  so  completely  [M!r\'erted  from  its  recognized  shape  as  to  leave 
the  reader  in  doubt  whether  a  '.<)  or  5  is  intended.  Notwithstanding 
the  apparent  absurdity  of  this,  there  are  not  a  few  prescriptions  on  our 
files  iu  which  the  sign  intended  has  been  reached  only  by  guessing,  or 
by  reasoning  upon  the  known  dose  of  the  drug,  rather  thau  upon  the 
shape  of  tlie  sign.  Ajiouridunrf  style  of  chirography  is  nowhere,  less  in 
jilacf.  titan  on  a  physician^ s prescription.  The  numerak  are  equally  liable 
to  error  if  carelessly  made,  the  difference  bi^tween  j  and  v,  and  between 
iv  aud  iij,  and  between  x  and  v,  is  often  quite  obscured  by  a  neglect  of 
the  plain  and  neccisiry  precautions  of  accuracy  and  cai-e.  It  is  not  easy 
to  illustrate  in  print  what  an  e.\amination  of  the  chir<^Taphy  of  many 
prescriptions  would  make  apparent,  that  the  reading  of  a  prescription 
iiwiueutly  requires  more  skill  aud  judgment  than  oumpoaruling  it. 
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Method  of  Writing  Prescriptions. 

The  first  care  to  oltsorve  in  writing  a  prescription  is  to  have  suitable 
paper  and  pencil,  or,  preferably,  pen  and  ink.  The  habit  of  some  of 
using  the  mai^in  of  a  newspaper,  the  fly-leaf  of  a  school-book,  or  any 
piece  of  flimsy  material  at  hand  for  inditing  a  prescription,  upon  which 
may  depend  the  life  of  the  patient^  cannot  be  too  strongly  condemned. 
It  indicates  a  want  of  care  in  the  physician,  which,  if  carried  info  other 
duties,  would  quite  unflt  him  for  the  responsibilities  of  his  profesiion. 
Many  physicians  adopt  the  plan  of  cutting,  from  time  to  time,  suitable 
fragments  of  good  paper,  wnich  are  earrieil  in  a  pcK'ket-book  or  wallet, 
and  are  always  at  haud  on  emeigenoies.  With  a  view  to  etwnoniy  the 
fly-leaves  of  letters  aud  notices,  which  would  be  otherwise  wasted,  may 
be  pressed  out,  and  a])propriatcd  to  tliis  object.  Some  pliamiacists  are 
in  the  Irnbit  of  printing  their  rards  at  the  head  of  suitable  prescription 
sheets,  and  distributing  them  among  physicians  with  a  view  to  attracting 
business  to  their  shops.  Although  from  ethical  considerations  the  pro- 
viding of  prestTiption  blanks,  with  tlie  business  card  of  the  pharmacist, 
is  considered  objectionable,  the  practice  has  become  so  common  that  it 
is  now  almost  a  necessity,  and  iu  arranging  such  a  blank  several  im- 
portant items  should  be  attcndLtl  to :  the  patient's  name  and  ra-idcnce 
are  both  desirable ;  the  date  and  the  doctor's  name  and  address  ought 
invariably  to  be  di.-^tinctly  printed  on  it  where  the  prescription  blank 
is  one  which  the  physician  has  prepared  for  his  own  use;  then  his 
office  hours  should  also  be  printed  tliereon.*  The  pharmacist,  in  filing 
his  prescriptions,  will  find  that  a  great  deal  of  trouble  will  be  saved  by 
cutting  a  hole  in  the  jwiper  with  a  punch,  such  as  is  used  by  leather- 
workers;  this  prevents  die  pre«-riptions  from  "sticking"  on  the  file 
and  tearing,  and  saves  a  great  deal  of  time  in  referring  to  them.  Some 
physicians  provide  prescription  papers  with  their  name  and  address 
attached,  which  is  not  without  one  advantage — it  enables  the  phar- 
nia<ri«t  always  to  trace  the  prescription  readily  to  its  source  in  ca.se  of 
difficulty. 

Having  the  proper  prescription  paper,  the  next  step  is  to  write  at  tlie 
top  the  name  of  the  patient;  this  precaution,  which  is  veiy  often 
n^Iecte<I,  is  important  for  several  reasons :  1st.  It  enables  the  nurse 
or  attendant  to  distinguish,  by  a  certain  and  ready  means,  between  pre- 
scriptions dcsignetl  for  diftercut  patients;  and  the  name  being  transferred 
to  the  label,  there  is  no  excuwe  for  a  similar  mistake  in  "  administering." 
2d.  It  enables  the  apothecary  in  every  case  to  avoid  the  mistake,  so 
often  made  in  tlie  hurry  of  basiness,  of  dispnsing  a  package  of  medi- 
cine to  one  of  several  customers  in  waiting,  which  should  have  Ik-cu 
given  to  another,  3d.  It  facilitates  the  recognition  of  the  _  j)rcscription 
upon  the  apothecary's  file  when  its  renewal  is  called  for ;  and,  finally, 
it  evinces  a  care  which  is  commendable  on  so  important  aa  occasion  as 
prescribing  for  the  sick. 

The  practic-e  of  heading  a  pi-cscription  with  the  generic  name  of  the 

class  of  medicines  to  which  it  belongs  should  be  observed  when  there 

are  two  or  more  in  use ;  as  the  Gargle,  the  Liniment,  or  the  Fever  Mix- 

*  See  specimena  of  these  blanka  on  page  958. 
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hire.  Frequently,  however,  this  la  superseded  by  j^iving  its  designation 
in  the  Su/)tieription,  accompanied  by  direotions  for  its  use.  Aa  a  general 
rule,  I  would  say  that  all  topical  remedies  should  be  distinctly  marked 
For  ej-femal  me.  Some  mistakes  have  originated  from  neglect  of  this 
precaution  which  would  be  most  ludicrous  if  the  subject  was  not  often 
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\  for  merriment :  for  instance,  the  administration  of  ammo- 
niated  liniment,  in  tablespoonful  doses,  while  a  cinchona  bark  mixture 
is  applied  over  the  scat  of  rheumatic  pain. 

It  is  well,  in  some  cases,  to  copy  on  the  label  the  entire  prescription. 
A  physician  in  large  practice,  unless  he  has  a  very  retentive  memory, 
win  foi^t  the  detaib  of  his  prescription  of  the  previous  day ;  this 


;vCoO»^lc 


METHOD    OP    WRITING    FEESCEIFTION3.  959 

precaution  Is  important  in  prescribing  for  patients  travelling  from  home. 
It  is  often  |)nident  for  tlie  physician  to  direct  the  ajxithecaiy  to  mark 
the  medicine  preseribed  Poison,  or,  as  is  sometimes  done,  "  live  with 
care;"  giving,  at  the  same  time,  the  particular  instructions  for  its 
use. 

The  prescription  may  be  divided,  for  the  purpose  of  study,  into  the 
following  parts,  each  of  which  viW  be  separately  considered :  1,  The 
superscription.  2.  The  inscription.  3.  The  subscription.  4.  The 
signatura. 

The  Superscription  consists  of  a  very  short  abbreviation  of  the  Ijatiu 
verb  Recipe,  im|)erative  mood  of  Iteeipio,  I  take,  viz. :  the  letter  ^, 
which  is  often  printed  near  the  top  of  the  prescription  sheet.  In  French 
the  letter  I'  is  ased  for  Prmez.  In  English  (ormulas  the  ^  sh<}u!d 
be  substituted  by  TaJcc  of. 

The  Inncription  ia  the  indication,  seriatim,  of  the  names  and  quan- 
tities of  the  remedies  proscribed.  The  order  in  which  these  are  written 
h  not  a  matter  of  much  real  importance,  as  a  competent  pharmacist 
will,  in  mixing  tliem,  depart  from  the  sequence  observed  in  the  pre- 
scription, if  thought  best ;  while  the  physician  will  find  it  more  con- 
venient to  follow  the  order  of  their  theraiwutical  iraporti»»ce  rather  than 
tlie  rotation  in  which  they  should  be  added  to  the  mixture. 

In  the  sequel  I  shall  refer  to  the  therapcutital  classification  of  in- 
gredients, which,  in  a  well-contrived  prescription,  would  be  written  in 
the  following  order:  1.  The  basis.  2.  The  adjuvant.  3.  The  cor- 
rective.    4.  The  excipienL     5.  The  diluent. 

This  is  not  only  tlie  most  elegant,  but  the  most  natural  rotation  to  be 
observed. 

One  of  the  greatest  difficulties  to  the  beginner,  in  connection  with 
this  subject,  is  in  determining,  as  the  prescription  proceeds,  the  appro- 
priate quantity  of  each  ingi-edient,  so  as  to  have  eac-n  in  due  pmportion,  , 
and  with  its  right  dose ;  this  becomes  easy  by  the  employment  of  the 
following 

liiile  for  Apportimiing  Quantities. — Write  down  the  names  of  the 
several  ingredients  first,  without  regard  to  quantity ;  then  having  deter- 
mined upon  the  quantit>-  of  the  whole  prepration,  and  the  dose  to  be 
prescribed,  the  whole  number  of  doses  will  lie  readily  calculated,  and 
tlie  quantiti/  of  each  ingredient  may  be  affixed. 

As  doses  are,  at  best,  only  approximate,  we  may  depart  from  the 
precise  figures  obt^ned  by  dividing  the  whole  nund)er  of  drachms, 
grains,  etc.,  in  the  preparation,  by  the  numlwr  of  doses  it  will  contain, 
as  far  as  neces.-^!;)'  to  get  even  numbers,  or  convenient  fractions  of  a 
drachm  and  ounce. 

In  directing  pilk,  or  powders,  we  have  the  means  of  attaining  consid- 
erable a<*uracy,  and  may  readily  direct  a  combination  of  ingredients  to 
be  divided  into  10,  20,  or  30  parts,  from  the  very  convenient  relations 
of  these  numbers  to  the  drachm  and  scruple  weights ;  but  it  will  be 
found  more  convenient  in  dispensing  and  administering  the  prepara- 
tiinis,  to  have  6,  or  12,  or  24  parts  ordered,  as  these  numbers  nave 
relation  to  the  number  of  grooves  in  the  pill  machine,  and  to  the 
number  of  hours  in  a  day. 
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Tbc  tabic  below  will  assist  the  be^nner  in  prtscribiDg  liquids,  and 
will  servo  for  iviVrence  until  he  becomes  atfurtonieil,  prat-tically,  to  this 
rather  difficult  jjart  of  his  duties.  Having  tixe<i  uiwu  the  bulk  of  his 
mixture  or  solution,  h«  will  renieniber  that  there  are  about 

6  irtne>;lafiiifitlH  (each  fX'})  in  a  pini  (f^xvj). 
32  tnblespounfulB  (tach  txe~-')  in  a  pint  if^xvj). 
16  tableapoonfuLt  (each  T^ee)  in  half  a  pint  ((^""j)- 
12  lablcspoonfulH  (each  f^nu)  in  6  flui(lounoe!>  (^vjl. 
24  deHsfrtHpoonfuls  (mch  t^^)  in  6  fliiidouncex  (f^vj). 
16  deNterti^iioonfiils  (each  f^ij)  in  i  fluidnimctm  lltiv). 
32  teiiMpoonfula  (each   Ijji     in  4  fliiidouoces  (Riy). 

16  leaupoonfulB  («ich    f^j)     in  2  fluidounce^  (^^ij). 

S  toaspnontulB  (each    f^)     in  I  flniduuncc  (f^j). 

Wc  have  an  illu.-<tratiou  of  this  method  of  division  in  the  liquor 
morphinn;  sulphatis,  in  which  1  grain  of  the  salt  is  dissolved  iu  1  fluid- 
ouuco  of  water ;  as  there  are  about  8  teaspoonfuls  in  an  ounce,  one  tea- 
spoonful  represents  about  J  grain,  which  is  the  dose. 

In  the  case  of  liquids  to  be  given  by  drop,  care  niui^t  be  taken  to 
distinguish  between  aqueous,  alcoholic,  and  oily  liquids.  By  reference 
to  the  table  given  in  tlie  chapter  on  Weights  and  Measures,  the  relative 
size  of  droiw  jwrtainiiig  to  different  liquids  will  appear ;  iu  tliis  connec- 
tion it  will  lie  only  necessarj'  to  refer  to  that  table,  and  to  apply  the  name 
general  mode  of  calculation  to  the  apwrtionment  of  dose»  of  the«(. 

One  cause  of  fallacy,  with  the  student,  in  prescribing  by  drops,  arises 
from  confounding  the  size  of  droiw  of  one  ingredient  of  a  preparation 
with  the  size  of  drois  of  tlic  prejiaration  after  it  is  made.  Thas,  if  a 
iluidraehm  of  tincture  of  vcrutrum  viridc  were  added  to  7  fluidraohms 
of  an  aqueous  solution  of  morphine,  or  tartar  emetic,  we  should  calculate 
about  60  drops  to  each  fiuidrachm,  not  1 20,  which  would  be  projKT  were 
the  altwholic  liquid  in  mu(Ji  the  lai^T  proportion. 

The  HiibucrljMo)!  has  reference  to  the  manner  of  mixing  and  dividing 
tlie  medicine.  In  Ijitin  prescriptious,  it  usually  consists  of  short  abbre- 
viations, or  signs,  whit-h  su^  familiar  to  pharmaeists,  though  in  some 
eiis(»t  it  is  A\'ritteu  out  in  full  in  Latin,  aiul  in  others  in  plain  English. 
The  vei'b  MImci:  (iinjierative  mood  of  misceo,  I  mix),  or  the  letter  .1/., 
defigue<l  to  represent  it,  constitutes  the  most  cttmmon  subscription. 
Sometimes,  where  especial  skill  or  cure  is  retiuircd  hi  the  prepanitioii, 
ni-minilum  aiiem,  or  H,  A,,  is  afiixed  to  it ;  when  omitted,  however,  this 
is  understood.  The  verb  Solrc  (imjjcrative  of  solvo,  I  dissolve)  Ls  more 
appropriate whereasimple solution  is  prescribed;  or  J/ijwrn (imperative 
of  raacero),  where  the  process  of  maceration  is  directed ;  where  filtration 
is  necessary,  HTite  thereafter  rf  cola.  When  a  medicine  is  directed  in 
veiy  fiue  |)owder,  the  practitioner  may  make  choice  of  Tcre  bene  (tritu- 
rate well),  or  Ji'iai  pulvk  sti/ifillmrinmii  (make  a  very  fine  powderl.  It 
L*,  |x;rhaps,  an  improvement  on  the  above  to  direct  more  specifically  the 
soi-t  of  preparation  designed ;  it  gives  the  pliarmaoist  a  clue  wliich  Is 
stiinetinics  useful  to  him  in  coniijoniidinp,  as  well  as  in  correcting  gross 
errors.  The  following  terms,  with  their  proper  abbreviations  and  trans- 
lations, may  ser\-e  to  guide  the  student  iu  writing  his  Subscription.  They 
include  the  appropriate  directions  for  dividing  medicines  into  powders, 
pilk,  lozeugef,  etc.,  and  will  approj)riately  cl<)se  the  notice  of  tliis  part 
of  the  pn-w  i-iption. 
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Fi»t  puIviH,  Fl.  ]>iilv.     Make  a  powder. 

Fi«it  pulveree  xij ;  Ft.  i«ilv.  lij.  1     w  i^ 

Fiu  jnilviK  et  dtTide  in  chanulaH  xn ;  Ft.  pulv.  et.  divid.  in  chart,  xij.  1    ^^^ 

Fiat  pulvisinchBTlulsijxijdivideitda:  Ft.  pnlv.  in  ch.  xij  div.  I    '    jH 

Fistit  chartiilie  xy ;  Ft,  chart.  lij.  J  P"™*". 

Fiat  Holutio,  Ft.  Halut.     Make  a  sotution. 

Fiat  injectio,  Ft.  iiyect.     Make  an  iiyjectiun  (for  urethra). 

Fiat  collyriiiin.  Ft.  collyr.     Make  an  eye-wash. 

Make  an  injection  (for  nictuni). 
Huppouit.     J    ' 
Fiant  Hiippcxitoria  iv ;  Ft.  auppoo.  ii 
Fiat  maxtia,  Fl.  matfa.     Make  a  maiw. 
J-iant  pilulK  x'u;  Ft.  pil.  xij.  I  ■u-.i,„  ,„„i„. 

Fiat  nfawa  in  .rilu!;!.  xij  dividenda;  Ft.  nia«.  in  piL  xy  div.  [  M«l«f  Ive 
Fiat  mntea  et  divide  in  pilulaa  xij  ;  Ft.  moB.  div.  id  pil.  xij.  J         ^"^ 
Fiat  infiisum,  K.  infuB.     Make  an  infusion. 
Fint  liaustUH,  Ft.  haiiat.     Make  a  draught. 
Fiat  KargariBma,  Ft.  gaiy.     Make  a  gaixle. 
Fiat  miBtiira,  Ft.  luiat.     Make  a  mixture. 
Fiat  emuliuo,  Ft.  emulg.     Make  an  emnbion. 
Fiat  elecluarium,  Ft.  elect.    Make  an  electuary. 
Fial  confertio,  Fl.  confect.     NFake  a  confection. 
Fiat  emplaalruni,  Sx  4 ;  Kl.emp.6x4.     Make  u  plaster  0  by  4  inches. 

riS  !'°,p  SSiiZ;  ri  Im';  'S'"  1  ■""'"  ■  ""■"■ 

Fiat  unguentnm,  Fl.  ung.     Make  an  iiintmenl. 

Fiat  ceratum,  Ft.  cerat.     Make  a  cerate. 

Fiat  calaplaama,  Fl.  cala^lanni.     Make  a  poiiltiix. 

FlbC  linimentuiii,  Ft.  linim.     Make  a  liniment. 

Fiat  trochiHci  xxiv,  Ft.  Iroch.  xxiv.     Make  24  lozenges. 

Fiat  luaasa  in  Irochiscoit  xl  diiidenda,  Ft.  man.  in  trocli.  xl  dir.     Hake  40  lozenges. 

The  habit  of  writing  the  Hignatura  or  direi^tiona  for  takiug  th<;  lutdicine 
prescribed  in  Latin  has  become  so  utatrly  ol>solete  that  large  auiubers  of 
juite  skilful  apothecaries  would  be  at  a  loss  to  append  the  <lirections 
tliufl  given  to  a  jinseription ;  espe<-ially  so  is  this  the  case  since  many  of 
the  more  recentlv-publmhed  treatises  on  pharmacy  have  omitted  the  lists 
of  terms  generally  used  and  their  abbreviatioiLs.  With  the  design  of 
supplying  this  want,  the  following  list  is  compiled,  and  made  as  full  as 
is  thought  necessary  to  .serve  tlie  purposes  of  tlie  pharmacist 

X.  OH,  ana.     Of  each. 

.\bdoni..  abdomen.    The  belly. 

Abs.  febr.,  aheente  febre.     Fever  beinn  abaenl. 

\d  2  vie,  ad  secunduiu  vicem.     To  the  eocond  time. 

Ad.  or  add.,  adde  or  addaniur.     Add,  or  let  them  Iw  added. 

Ad  def.  an.,  ad  defectioncm  unimi.     Tu  fainting. 

Ad  del.  an.,  ad  deliquium  animi.     To  Anting. 

.\cl  grat.  acid.,  ad  gralam  acidilatem.    To  an  agreeable  acidity. 

Ad  lib.,  ad  libitum.     At  pleasure. 

Adjac.,  adjacent.     Adjacent. 

.Idmor,,  admove,  Hdmoveatitr,  adnioveantur.    Apply,  let  it  be  applied,  let  them  be 

applied. 
Ads.  febr.,  adiitante  febre.     While  the  fever  ie  premmt. 
Alter,  hora,  altemis  horis.     Every  other  hour. 
AIt.  adet,  alvo  adstrictL     The  bowels  being  confined. 
Aq.  astr.,  aqua  astricla.     Frozen  water. 
Aq.  bull.,  aqua  bulliena.     Boiling  water. 
Aq.  comro.,  aqua  commimix.     (Common  water. 
.\q.  ferv.,  aqua  fervenh.     Hot  water. 
Aq.  fluv.,  aqua  fluviatilis.     River  water. 
Aq.  font.,  aqua  fontjs.     Spring  water. 
Aq.  mar.,  aqua  marina.     Sea  water. 

61 


tij 


IJiqitaeOwGoOl^lc 


962  ON    PRESCEIPTI0X8. 

Aq.  niv.,  aqiin  niyalw.     Snow  water. 

Aq,  pluT.,  aqua  pluviatiliB  or  pluvUlis,     Bain  water. 

B.  A.,  balnei.ni  arenie.     Sand-bath. 

Bals.,  balEaiulim.     Balaam. 

B.B.,  B.I1.S.,  Barbadeiuis.     Barbados. 

Bib.,  bibe.  _  Drink. 

Bis  in  d.,  bin  in  die.     Twice  a  A&j. 

B.  M.,  l^neum  maris.     A  salt-vraler  bath. 

Bol.     Bolus. 

Bait.,  bulliaC    Let  it  boil. 

But.,  butjnim.     Butler. 

B.  v.,  ba'lnentn  vaporis.     A  vapor-bath. 
Cjerul.,  e»rnleu8.     Blue. 

Calom.,  calomel.    AIil<l  chloride  of  mercury. 
Cap.,  capiat.     Let  him  (or  her]  take. 

C.  C,  corriu  cerfi.     Harlehom. 

C.  C.  U.,  pomu  oer\-i  uMum.     Burnt  harlshom. 
C.  M.,  eras  m;ine.     To-morrow  morning. 

C.  N.,  crag  nocte.    To-morrow  night. 

C  v.,  craa  vesper*.     To-morrow  evening. 

Cliart.,  charta,  chartula.     Paper,  or  small  paper. 

VAxMeM^  coL'hleatim.     By  spoonfuls. 

Cocb.  ampl.,  uochleare  aniplum.    A  large  (or  liible-)  spoonful,  about  half  s  fluidounn^ 

C(>ch.  infant.,  cochleare  infantis.     A  child's  spoonful. 

Coch.  magn.,  cochleare  magnum.     A  large  spoouful. 

Coch   ITod      ^  •nedium  or  moderate  spoonful,  a  deaiertspoonful,  about  2  fluidraf^ms. 

Coch.  parv.,  cochleare  parvnm.     A  small  (or  tea-)  apoonfnl,  about  1  fluidrachm. 

Col.,  ooln,  colntur.     Stniin,  let  it  be  ttirained. 

Coliit.,  colntiine.     To  the  strained  liquor. 

Ci>l(jr.,  coloretur.     Let  it  l>e  colored. 

Ci)llyr.,  collyriiira.     An  eye-waah. 

L'omp.,  componitus.     LVimiioimded, 

Conf,  confectio.     Confeilion. 

Cong.,  congiiiB.    A  gallon. 

Con^,  conaerva.    A  conserve;  maj-  mean,  keep. 

Cont.,  continuetur.     Let  it  be  continued. 

Coq.,  coqne.  coquantur.     Boil,  let  tbem  be  boiled. 

Coq.  ad  med.  conetimp.,  coque  or  coqualur  ad  medielatis  conaumplionem.     Boil,  or  let 

it  be  boiled,  lo  the  cumnimption  of  one-half. 
Coq.  8.  A.,  ciH[iie  senindutn  arleni.     Boil  according  to  art. 

Coq.  inS.  A.,(iH)ueiniiufiicieDtequantJtateaqiue.    Boil  in  a  Bufficient  quantity  of  warn. 
Cort,  coriex.     Bark. 
Cras.,  craaliniis.     For  to-morrow. 
Ciy.,  cujuB.    iX  which. 
Cujufll,  ci\jn*lil>et.    Of  any. 
Qyath.  the.,  cyatho  Iheie,     In  a  cup  of  lea. 

C^vinir'^CTathus  vinarius  }  "'^  "'"eg'"".  »l»»t  U  to  2  fluidounce* 
D.,  dosis.     A  dose. 

D.  et  a.     I>elur  el  signetur. 

D.  D.,  delur  ad.     Lei  it  be  given  in  or  to. 

I).  D.  vil.,  delur  ad  vilnim.     Let  it  be  given  in  a  fcltss. 

I>eaur.  pil.,  deaurentur  pilulie.     Let  the  pills  be  gilded. 

Beb.  apiss.,  dehiia  spissiludo.     A.  due  consUlence. 

I>ec.,  decanla.     Four  off. 

I>eciib.  hor,,  decubilflii  horfl.    At  the  hour  of  goii%  to  bed. 

I)e  d.  in  d.,  de  die  in  diem.    From  day  to  da;. 

De^lut.,  defclntintur.     Let  it  be  swallowed. 

I>q'.  alv.,  d^ectione^  alvi.    ijtools. 

Det.,  detur.    Let  it  t>e  ^Iven. 

Dieb.  alt.,  diebuB  allemiH.     Every  other  daj. 

Dieb.  ter.,  diebus  lertiis.     Every  third  day. 

Dig.,  digenWur.     Let  it  be  digested. 

Dil.,  dihie,  dilutus.     Dilute,  diluted. 
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IKluc,  dilucnlo.     At  day-break. 

Dim.,  dimidiiiH.     One-half. 

Diit,  dUtills.     DiHlil. 

Div.,  divide.     Divide. 

D.  in  2  plo.,  detiir  in  tiiplo.    Let  it  be  given  in  twice  the  nuuitity. 

D.  in  p.  Kq.,  dividalnr  in  partes  lequates.     Let  it  be  divided  iu  equal  part& 

D.  P.,  direclione  propria.     With  a  proper  direction. 

Donee  alv.  bis  dej.,  donee  alviu  bis  dqecerit.     Until  the  bowels  have  been  twice  upened. 

Donee  dol.  nepli.  exiilav.,  donee  dolor  nepbriticue  exulaverit    Until  the  nepliriiic  pain 

liai)  been  removed. 
Drachni,  drafhma.     A  draehm. 
Ebiim.,  eburneu)'.     Made  of  ivory, 
I^d.,  edulcorata.     KduliHiraled. 
£JuBd.,  eiusdem.     Of  the  same. 
Eleet,,  efecluariom.     Eleeluar/. 
Eneni.,  enema.     A  clyster, 
Exhib,,  exhiberatur.     Let  it  l>e  adminiMeted. 

ICxt.  Hiiper  alul.  moll.,  extende  super  alutam  mollem.     Spi«ad  npon  soft  leather. 
F.,fcc.    Make. 

Ft.,  lial,  fiant.     Let  it  be  mtide,  let  them  be  made. 
F.  pil.,  liant  uilulie.     Let  pills  be  made. 
¥a£c..  foscimalus.     A  bundle. 
Feb.  dur.,  febre  durante.     During  tlie  fever. 
Fem.  intern,,  femoribiis  intemis.     To  the  inside  of  the  thighB. 
Fict.,  firtilis.     Fjirthen. 
P.  H.,  fiat  hatiBiua.     l«t  ii  ilraiifcht  be  made, 
F.  vonasi,  tiat  venaitetlio.     Let  bleeding  be  performed. 
Fil.,  liltrum.     A  tiller. 

Fiat,  arm.,  fistula  armala.     A  clv:-ter-pipe  and  bladder  ready  for  lue. 
FUfluiduH.     Fluid. 

¥.  L.  A,,  tial  l^e  arti*,     I^et  it  be  made  by  the  rules  of  art 
F.  M.,  fiat  miHtiira.     Let  a  mixture  be  made. 
F.  S.  A.,  fiat  MecLindDm  ertem.     Let  it  be  made  acoording  to  art. 
Flor.,  florew.     Flowers. 
FruHt.,  fniMlilUliiu.    In  small  pici'es. 
Gaix-,  itargarj'sma.     A  RfirRle. 
<^i)el.  (|uav,.  Kclatini  quavis.     In  any  jelly. 
Ci.  U.  G.,  giiinrai  giitia  gamble.     Carabiige. 
Or.,  grannm.     A  grain, 

Ur.  vl  pond.,  grana  sex  pondere.    ijix  grains  by  weight. 
Git..  KUtta,  guttK.     A  drop,  drops. 
Gtt.  quibiiHii.,  giiitis  ijuibusdem.     With  norae  drops. 
Gum.,  giimmi.    Gum, 
Giitiat..  RUltalim.     lly  dmpn. 

Har,  pil.  ^im.  iij,  harnm  piluUriim  snmantur  tres.    Of  these  pills  let  3  be  t^ken. 
llaUM.,  haustiis.    A  draught. 
Jlor.  ilcc,,  hon\  decubitus.     At  bedtime. 
JI.  S.,  hiirft  somni.    At  the  hour  of  going  to  steep, 
Ilor,  iniemi.,  borft  interinedj  ik.     In  tbe  intermediate  honrs. 
Hor.  im.  spatio,  hone  imiiti  !>pa(io.     At  the  expiration  of  one  hotir, 
Hor.  1  Imft  mat.,  horU  undecimH  nuttutinit    .\t  eleven  o'clock  in  the  m 
In  d.,  in  dies.     Puily. 
Inf,  infund.     Infune. 

Juj.  enem.,  injtreatur  enrnia.     Lei  »  dystor  be  injected. 
Id  pulm.,  in  pulmcnlo.     in  ^niel. 
JuL,  julepus.  julapiiiai.     A  julep, 
Kal.  ppt.,  kali  (irvparatuni  (potasiii  carbonaa). 
LaL  dol.,  laleri  dulenti.    To  tbe  aHected  ude. 
Lb.,  lib,,  libra.    A  pound ;  lib.,  librs,  poundu. 
Liq.     Liquor. 
M.,  misce.    Mix. 

.Muie  pr.,  mane  primo.     Early  in  the  morning. 
Manipulus.    A  handful. 
Mcniuira.     By  measure. 
Minimum.     A  minim ;  ^th  part  of  a  fluidracbm. 
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M,  P.,  massa  pilulnnini.     A  pill  muu. 
^lass,,  msMa.      A  nuum. 
M.  R.,  raifltu 


Crumb  of  bread. 

...untur.     Let  them  be  Rent. 

Milt.  Bang,  ad  f  jsij,  mitte  !>siiguinem  ad  (^xij.    Take  blood  to  12  fluidoancea- 

Mod.  pneacr.,  modo  iineBoripto.     In  the  manner  prescribed. 

Mor.  die,  more  dicto.     In  tbe  way  ordered. 

Mor.  Bol.,  more  solito.     In  the  usual  way. 

Muc,  muciligo.     MiicilsKe. 

X.  M.,  nux  mosrhnta.     A  nutm^. 

Ne  tr.  B.  num.,  ne  tisdas  sine  nummo.     Do  not  deliver  it  without  the  monej. 

No.,  numero.     In  number. 

O.,  odarius.     A  pint. 

01.  lini  i,  i.,  oleum  tioi  sine  igne.     Cold-pressed  linseed  oil. 

Omn.  hor.,  omni  horft.     Ever;  hour. 

Omn.  Ind.,  omni  biduo.     Every  two  days. 

Omn.  bih.,  omni  bihoiio.     Every  two  hours. 

O.  M.,  or  omn.  man.,  omni  mane.     Every  momiag. 

<).  N.,  or  omn.  noct.,  omnu  node.     Every  night. 

Omn.  quad,  hor.,  omni  quadranta  lioril.     Every  qoarter  of  an  hour. 

O.  O.  O.,  oleum  olivic  optimum.     Best  olive  oil. 

Ov.,  ovnm.     An  egg. 

Ox.     Oxymel. 

Oi.    The  avoirdupois  ounce,  in  contradistinction  to  tbf^  prescribed  by  physiciBOa. 

F.,  pondere.     By  weiglit. 

F.  IF,,  part.  Equal.,  partes  equates.     Equal  parla. 

P.  d.,  per  deiiquium.     Bv  deliquescence. 

Past.,  [lastillufl.     A  pastil,  or  a  ball  of  paste. 

Part,  vie,  parlitie  vicibus.     In  divided  doses. 

Per  op.  emet.,  per  BCtA  operatione  emetici.    Tbe  operstion  of  the  emMic  being  onr. 

Ph.  Br.     Pharmacopceift  Britannica. 

Ph.  D.     Pliarmacopcua  DublinensiR. 

Ph.  E.     Pharmacopceia  Edinensi>. 

Ph.  L.    Pliurmacopiaia  LondiQen>.i,i. 

Ph.  U.  S.    Piiamiacopceia  of  the  United  States. 

HI.,  pilula,  pihllK.     Fill  or  pilU. 

Pocii).,  pocLilum.     A  cup. 

Poc'il).,  podllum.     A  small  cup. 

Post  sing.  sed.  liq.,  poet  singulas  sedex  liqaidas.     After  every  loose  stooL 

Pot.,  potio.     A  potion  ;  a  liquid  medicine  from  4  1o  S  ounces  in  quantity. 

Ppt.,  prseparatiis.     Prepared. 

P.  r.  n.,  pro  re  natl.     Occasionallv. 

P.  nil.  letat.,  pro  rations  Eclatis,     According  to  the  age. 

FuK'i  piigillus.     A  pincli ;  a  gripe  between  the  thumb  and  two  fiiat  fingets. 

Pulv.,  pulveris,  pulveriialus.     A  powder;  pulverized. 

I  kis;.'::'^^-..^- —'■">■■■">'■"- 

Q.  8.,  quantum  sufficial.     As  much  as  may  suffice. 

Quar.,  quamm.  ^    J.  ^j  j^ 

Quor.,  quorum,  j 

Quantum  vis.     As  moch  as  you  will. 

Kad.,  radix.     A  root. 

Ras.,  rasurs.    Shavings. 

Bed.  in  ]>ulv.,  redactus  in  ^ulverem.     Beduced  to  powder. 

Redig.  in  pulv.,  redigatur  in  oulverem.     I.«t  it  be  reduced  into  powder. 

Reg.  umbilici.     The  umbilical  region. 

Kepet.,  repetstur  or  repetantur.     Let  it  or  them  be  repeated. 

a.,  signa.     Write. 

S.  A.,  secimdnm  artem.     According  to  art. 

Scat.,  BCtttula.     A  box. 

.Scm.,  semen.     A  seed. 

Semidr.,  semidracbma.     Half  a  drnchm. 

Seniih.,  semihora.     Half  an  hour. 
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Seaqaih.,  denquihora.    An  hour  and  a  half. 

Si  n.  val.,  si  nnn  valeat.     If  it  does  nut  onHirer. 

Si  op.  sil,  Bi  opua  sit.     If  it  be  neoeeaary. 

8i  ver  perm.,  »i  vires  permittant.     If  the  Btrenglh  allmr  it. 

Signal.,  Bignatun.     A  label. 

Sign.  n.  pr.,  signetur  nomine  proprio.     Lei  it  be  written  upon ;  Jet  it  be  ugned  with 

the  proper  name  (not  the  IraHe  name). 
IJing.,  mngiilonim.    Of  each. 
Sot  v.,  solve.     FHisnlve. 

S.  S.  S,,  stratum  Buper  Rtratum.     Lajer  upon  laver. 
Sh.,  nem'iB.     A  halfC 

SL,  iitet,  gtent.    Let  it  stanil,  let  them  staad. 
Bull  fin.  cocl.,  sub  finem  coctionis.     Towards  the  end  of  (he  boiling ;  when  the  boiling 

ia  nenrlj  Gnished. 
Sum.  tal.,  Buniiit  talem.    Let  him  take  such  a  one  aa  this. 
Bumtn.,  Bummitales.    The  siimmitB  or  tops. 
Sum.,  sunie,  HUmat,  sumatur,  aumantur.    Take,  let  Mm  or  lier  take,  let  it  be  taken,  let 

■hem  he  taken, 
a  v.,  Spiritus  vini.    Spirit  of  wine. 

8.  V.  R.,  Spiritus  vini  reotificatiis.     Beciified  spirit  of  wine. 
S.  V.  T.,  Spiritiia  vini  tenuis.     Proof  spirit. 
Syr.,  syrupusL    Syrap. 
l^bcl.,  tabella.     A  lozenge. 

Temp.  <lext.,  tem^ri  dextro.    To  the  right  temple. 
T.  O.,  linctura  opii.     Tincture  of  opium. 

T.  O.  (.'.,  tinclum  opii  camphorata.    Camphorated  tincture  of  opitim. 
Tra.,  linctura.    Tincture. 

Ult.  jira«cr.,  ullimo  prsscriptua.     Last  prescribed. 
V.  U.  S.,  vilello  ovi  solutun.     Dissolved  In  the  yolk  of  nn  e^. 
Vom.  urg.,  Tomltione  urgente.    The  vomiting  Deing  troublesome. 
V.  S.,  vecswectio.    Veneaection. 
V.  S.  B^  venfesectio  brachii.    Bleeding  from  the  ana. 
Zr.,  zinfi^l>er.    Ginger. 

The  Signahtra  is  rarely  written  Id  LatJo.  It  compriaes  the  directions 
as  to  the  dose  and  mode  of  administering  the  medicine,  and  is  especially 
addrefwed  to  the  patient,  or  thoee  in  attendance  upon  him.  This  should 
be  distinctly  written  in  familiar  language.  None  of  the  resLSons  for  the 
employment  of  a  learned,  or  techoical  language,  lu  the  other  portionB 
of  the  prescription,  apply  to  this ;  on  the  contrary,  a  due  regard  to  tha 
avoidance  of  mistakes  by  the  apothecar}',  aud  by  the  patient  or  his 
attendant,  forbids  it.  It  is  very  common  to  omit  this  ^Ktt  of  the  pre- 
scrijttion  entirely,  and  to  depend  upon  a  verbal  direction  as  to  the  use  to 
be  made  of  the  medicine.  Sometimes  two  boxes  of  pills  are  ordered  for 
the  same  patient  simultaneously,  or  at  short  intervals,  without  any  reliable 
means  of  dintinguifbing  them,  and  when  they  are  to  be  renewed,  the 
apothecary  may  confound  them,  in  consequence  of  the  patient  sending 
the  wrong  box,  or  through  a  slight  error  in  his  own  labelling.  Of  500 
prc?«'ription8  taken  indiscriminately  from  the  files  of  three  diiferent  dis- 
pensing stores,  I  find  4^  per  cent,  have  no  definite  directions,  and  a  con- 
siderable proportion  have  no  aignniura. 

The  practice  of  writing — "  To  be  used  as  directed  " — ii'  equivalent  to 
omitting  this  part  of  the  prewcription,  and  in  labelling,  this  is  adopted 
by  the  apothecary  in  all  cases,  where  the  physician  has  omitte<l  giving 
any  directions. 

As  an  example  of  the  results  which  may  follow  from  this  kind  of 
direction,  the  following  incident  has  been  related  by  a  professional  friend : 
Two  vials  were  in  the  chamber  of  a  patient,  each  containing  a  fluidounce 
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of  liquid,  and  eacli  about  the  same  size ;  one  contained  sweet  spirit  of 
nitre,  and  the  other  blistering  collodion.  The  spirit  was  to  be  given  in 
teaapoonful  doses  oocasionally,  and  the  blistering  liquid  was  of  course  to 
be  applied  externally.  At  twilight,  the  nurse,  not  noticing  the  difference 
in  the  color  and  consistency  of  theliquids,  and  finding  them  both  labelled 
alike,  put  in  the  patient's  mouth  what  she  should  have  applied  over  her 
chest,  thus  producing  a  most  distressing  inflammation,  which  long 
deprived  tlie  poor  patient  of  her  proper  food,  and  doubtless  contributed 
to  exhaust  her  straggling  vitality. 

The  danger  of  this  kind  of  mistake  is  lenseued  by  using  for  any  two 
prescriptions  of  very  different  properdes,  different  kinds  of  vials ;  thus, 
for  a  preparation  to  be  taken  internally,  a  fluted  flint  vial,  and  for  a 
liniment,  one  of  the  plain  Germaii  flint,  or  bett«r  still,  in  the  one  case  a 
round,  and  in  the  other  an  oval  vial. 

The  only  remaining  part  of  the  prescription  to  be  mentioned,  is  the 
addition  to  the  forgoing  of  the  name  or  initials  of  the  writer,  and  the 
date ;  of  these,  it  may  be  remarked,  that  the  name  in  full  b  on  every 
account  preferable.  In  a  large  city,  where  there  are  hundreds  of  phy- 
sicians, it  is  impossible  for  pharmacists,  and  much  less  all  their  assistants, 
to  become  familiar  with  the  handwriting  and  initials  of  everv  one  of 
them,  to  say  nothing  of  those  instances  in  which  two  or  more  nave  the 
same  initials.  Now  if  this  practice  of  signing  prescriptions  has  any 
utility  at  all,  it  must  be  that  it  should  be  understood  by  the  apothecary, 
so  that  if  he  suspects  an  error,  or  requires  any  explanation,  he  may  make 
the  necessary  inquiries  to  correct  it,  without  intern^ting  his  customer 
and  exciting  alarm.  Bet^ides,  there  are  some  dangerous  substances,  and 
such  as  are  used  for  criminal  purposes,  that  the  druggist  is  only  justified 
in  vending  l^  the  sanction  of  a  responsible  name,  and  this  name  shoald, 
therefore,  oe  clearly  and  intelligibly  written. 

The  date  of  the  prescription  is  almost  universally  written  in  numerals, 
at  least  in  Philadelphia ;  this  convenient  fashion  is  probably  owing, 
mainly,  to  a  large  number  of  eminent  practitioners  of  the  last  genera- 
tion being  members  of  the  Society  of  Friends,  and  to  the  wide  ditlmon 
of  the  peculiarities  of  this  sect  in  the  "  Quaker  City,"  and  from  it,  as 
the  centre  of  medical  instruction,  to  other  localities. 

When  the  patient  is  in  moderate  circumstances,  the  physician  indicates 
that  fact  to  the  apothecary  by  the  letter  P,  in  one  of  the  lower  comers 
of  the  paper.  If  very  poor,  PP  is  written ;  from  a  conscientious  apoth- 
ecary, either  of  these  marks  secures  a  reasonable  reduction  in  the  price 
chained,  and  its  omission  by  the  physician  leads  to  suspicion  that  the 
patient  is  not  deserving  of  special  chari^. 
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CHAPTER   II. 

ON  THE  ART  OF  SEhECTlNQ  AND  COMBINISG  MEDICINES. 

THE  stady  of  Materia  Medica  and  Therapeutics  b  designed  to  acquaint 
the  student  with  the  uses  and  powers  of  remedies,  and  to  pre{>are 
liini  to  make  a  proper  selection  fi-om  these  to  meet  the  ever-varying 
phases  of  diseases. 

Tlie  tniportance  of  this  kind  of  knowledge  cannot  bo  appi-eciated  until 
the  actual  emei^noies  of  practice  arise,  and  the  necessity  becomes 
apitarent  of  an  extended  and  a  tJiorough  knowledge  of  the  weapons  for 
combating  dii^ease. 

A  full  and  recent  treatise  on  Materia  Medica  should  always  be  within 
reach  of  the  pliysician,  and  one  or  more  of  the  beat  medical  journals 
should  replenish  bin  Ubi-ary  with  the  most  recent  discoveries  and  improve- 
ments ;  nowhere  can  a  professional  man  less  afford  to  economize  than  in 
his  books. 

A  very  few  years  suffice  to  produce  important  changes,  both  in  the 
theory  and  practice  of  medicine ;  and  the  physician  who  stands  still 
while  prepress  is  all  around  him  can  expect  no  better  fate  than  that  of 
the  mechanic,  the  farmer,  or  the  man  of  business  who  is  content  with 
the  appliances  of  the  past  age  in  endeavoring  to  compete  with  those  pos- 
sessed of  the  facilities  of  the  present. 

While  a  sound  consen'atism,  a  becoming  deference  to  those  who  have 
gone  before  us,  and  to  the  great  medical  authorities  in  our  own  time, 
should  prevent  a  hasty  dejMirtmre  from  established  principles  or  modes 
of  treatment,  there  is  a  wide  and  profitable  range  for  experiment  in  the 
vast  extent  and  variety  of  the  materia  medica,  and  the  combinations  of 
which  individual  remedies  are  susceptible. 

It  is  true  that  many  skilful  physicians  employ  a  very  restricted  materia 
medica ;  there  are  hundreds  in  the  United  States  who  carry  the  weapons 
they  use  for  treating  the  usual  forms  of  disease,  in  some  20  or  30  vials, 
carried  about  their  person  or  inclosed  in  a  pair  of  saddle-bags ;  while, 
for  unusual  cases,  they  keep  perhaps  as  many  more  on  their  office  shelves. 
Though  the  frequent  success  of  sucn,  through  skill  and  experience,  cannot 
!>e  questioned,  we  can  draw  no  inferences  from  this  fact  to  disparage  the 
employment  of  an  extended  and  varied  a.-!6ortment  of  remedies. 

To  what  purpose  has  the  bounty  of  nature  spread  e\'erywhere  plants 
of  such  s-aried  and  unsuspected  properties ;  and  why  Ls  art  from  the 
exhaastless  mine  of  nature  ever  turning  up  some  new  pnxluct,  cndowtKl 
with  varied,  and,  |HTha{)s,  health-restoring  powers,  if  the  physician,  into 
whose  special  kee|jing  the  business  of  testing  their  A'irtues  is  given, 
neglects  tlie  injunction,  "Prove  all  things;  hold  fast  that  which  is  good?" 

In  the  foregoing  remarks,  I  would  not  be  understood  as  countenanc- 
ing a  departure  from  tlie  usual  materia  medica,  except  where  called  for 
by  the  requirements  of  practice,  and  justified  by  souud  discretion ;  and 
much  loss  would  I  en<«urage  any  of  those  innovations  upon  well-estab- 
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lished  principles,  which  have  taken  shape  in  the  various  pafhiea,  now  so 
prevalent  and  so  lamentably  deficient  in  the  indi»{)en.-<il)lc  elements  of 
common  sense  and  common  honesty. 

In  the  selection  of  medicines,  then,  let  the  physician  have  before  his 
mind  the  whole  materia  medica,  with  a  complete  knowledge  of  which 
he  should  be  equipped  from  the  start.  Let  him  find  select  an  individual 
from  its  class,  with  a  view  to  all  its  properties,  as  likely  to  a^ct  the 
immediate  sympt<)ns  he  is  combating,  and  the  general  result  of  the  case ; 
and  iKcojuf,  let  him  select  the  Ijeat  preparation  of  it  with  reference  to 
efficiency,  to  safety,  to  physical  properties,  and  to  all  other  circumstances. 

When  there  is  a  single  medicine,  which  will  fully  meet  the  indica- 
tions, tliere  is  no  use  of  mixing  it  with  others,  except  so  far  as  its  prep- 
aration in  eligible  form  reqmres,  aa  in  the  sequel;  when  there  is  an 
officinal  preparation,  whether  simple  or  compound,  which  is  adapted  to 
the  case,  it  is  generally  better  to  prescrjtie  it  by  its  officinal  name,  than 
to  attempt  a  similar  original  combination  ;  thus  PUula:  caihartUxB  cora- 
posUce  are  found  to  answer  a  common  indication  in  diseases  so  verj- 
frequently,  that  they  have  almost  superseded  extein|K>raneoua  prepara- 
tions of  the  same,  or  nearly  the  same  ingredients;  this  is  the  case, 
though  to  a  less  extent,  of  other  officinal  preparations.  A  common 
exception  is  furnished  in  PilidcE  ffuininoB  sulphatis,  which  are  frequently 
prescribed  extemporaneously,  in  proportions  varying  from  the  officinal 
in  order  to  secure  their  being  freshly  prepared,  and  still  more  frequently 
varied  somewhat  in  composition  to  secure  greater  solubility  or  adapta- 
tion to  the  case  in  hand. 

Officinal  preparations  are  best  selected  in  emergencies,  since  they  arp 
ready  without  the  delay  of  compounding  them,  while  most  fomw  of 
extemporaneous  prescription  require  time  for  their  preparation.  Physi- 
cians should  be  somewliat  infiueueed  by  economical  motives,  in  prescrib- 
ing for  persons  of  moderate  means ;  preparations  which  are  kept  on 
hand  by  the  apothecary,  are  clieaper  than  tnoee  which  are  mixed  extem- 
poraneously. In  almost  every  class  of  uifdioincs,  there  are  those  which 
are  very  costly ;  and  it  is  well  when  they  can  be  superseded  by  others 
in  prescribing  for  the  poor.  Many  practitioners  are  in  the  habit  of 
directing  for  such,  the  sulphate  of  cm(monine  or  chinoidine,  instead  of  a 
salt  of  quinine;  a  plan  much  resorted  to  by  those  residing  in  remote 
situations,  who  have  to  act  as  their  own  apothecaries,  ana  find  their 
practice  among  the  poor  a  source  of  expense  rather  than  revenue. 

The  Art  op  Combining  Medicines. 

Notwithstanding  the  advanb:^  obtained  by  combining,  in  a  single 
preparation,  the  virtues  of  .several  medicines,  there  is,  I  think,  more 
danger  of  the  inexperienced  attempting  complications  not  sanctioned  by 
soimd  science,  than  of  erring  on  the  side  of  simplicity. 

In  the  remarks  which  follow,  I  shall  endeavor  to  treat  methodioilly, 
and  as  briefly  as  possible,  the  several  advantages  to  be  attained  by  medic- 
inal com bi nations,  and  the  means  by  which  they  may  Ije  most  readily 
and  safely  fulfilleil ;  and  in  tlie  scries  of  presci-iptions  appended,  shall 
endeavor  further  to  illustrate  the  subject. 
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In  compound  preacripriona,  we  usually  rettignize  one  iDgrcditiiit 
selected  from  the  materia  medica  as  the  most  important  in  a  thenipeu- 
tical  point  of  view.  This  is  (ksignat«l  as  the  6u«'«,  Sometimes  two 
or  three  remedies  may  be  combined  to  form  the  baeiis,  but  if  tliey  have 
different  therapeutical  effects,  tliey  are  considered  as  (uljiirmile,  correc- 
tlveXf  etc. 

Although  this  classification  of  ingredients  is  not  absolute,  it  facili- 
tates the  study  of  tlic  subject,  and  we  proceed  to  notice — 

First.     Tlte  Objects  to  be  attained  by  a<i<hng  to  the  Ititxis. 

Dilution. — A  p^reat  nuiny  remedies  are  too  strong  tn  be  eligible  for  use 
without  the  addition  of  a  menstruum,  to  increaw  the  dow;  luid  to  allow 
a  more  ready  division.  In  giving  calomel,  in  verj'  small  alterative 
doses,  it  is  impossible  to  apportion  it  properly  without  dilution  with 
some  suitable  pub^tance,  sutrh  ai  sugar,  sugar  of  niilk,  or  gum-arabi<'.. 
In  using  small  doses  of  tarter  emetic,  sulpliate  of  morphine,  or  other 
soluble  salts,  in  the  liquid  form,  it  is  usual  to  dilute  them  with  wut^r. 
In  the  case  of  concentrated  liquid  preparations,  as  tiucttires  of  aoonite 
root,  nux  vomica,  et<^,  a  less  active  liquid  should  geuemlly  i>e  added,  so 
as  to  bring  the  strength  of  the  preparation  to  a  less  dimgerous  point, 
especially  when  prew-ribal  for  ignorant  or  larelcss  persons. 

The  simple  act  of  dllutiim  may  then  Ix"  reganled  as  the  first,  though 
one  of  the  least  important  objects  in  view,  in  adding  Ut  the  basis  or 
starting-point  of  tlie  prescription,  and  the  substance  so  cmploycil,  if 
simply  for  this  end,  may  be  called  the  diluent.  Mimv  prescriptions 
consist  merely  of  the  basis  and  diluent. 

To  Heighten  or  give  Direction  to  the  Effeda  of  the  Basin. — It  whs 
formerly  considered  that  substanoes  of  similar  tlierapeutical  powers 
were  mutually  increased  In  energy  by  admixture.  Tliis  idea  is  now 
generally  abandoned,  except  in  so  far  as  the  powers  of  medicinw  may 
be  heightened  by  combining  them  with  others  capable  of  rendering  tlie 
sv'stem  more  susceptible  to  their  action,  or  of  ^ving  specific  direction ; 
thus  aromatic  stimulants  greatly  heighten  the  ejects  of  tonics,  and  will 
be  found  generally  combined  with  them  in  tonic  preparations.  (Sei- 
Tonic  Tinriiirejt  and  PratcrintionJt.)  Rliubarb,  by  its  astringcncy,  modi- 
fies the  effects  of  other  catiiartics,  as  in  A\'arner  s  (»rdtal.  We  have  a 
further  illustration  of  this  in  the  use  of  tartar  emetic,  to  give  a  sedative 
and  diaphoretic  direction  to  saline  remedies ;  and  of  Dover's  powder,  to 
render  extract  of  colchicum  more  sedative. 

Xot  to  multiply  illustrations,  many  of  which  will  be  found  in  the 
context,  it  requin-s  to  be  mcntione<l  that  in  some  eas*^*  the  adjuvant  may 
be  best  given  ut  a  different  time  from  the  basis,  or  rather  that  the  two 
may  be  most  profitably  separated.  Thus,  it  is  customary  to  purge  a 
patient  affected  with  intermittent  before  giving  quinine ;  but  few  practi- 
tioners would  combine  the  cathartic  with  the  antiperiodic 

There  are  sometimes  ingredients  in  a  prescription  which  may  be  i-<)n- 
siderwi  either  in  the  light  of  adjuvants  or  of  vehicles.  Thus  sulphuric 
acid  in  quinine  solutions  both  adds  to  the  effect,  as  is  commonly  ^«n- 
aidered,  and  affords  a  means  of  solution.     So  extracts,  <-oml)in('d  witli 
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Other  remedies,  may  heighten  their  action,  ivhile  affording  a  convenient 
vehicle  for  making  tliem  into  a  pilular  niai^.  The  adjuvant  is,  how- 
ever, rarely  introduced,  practitioners  generally  relying  upon  the  inde- 
pendent action  of  one  agent,  modified,  if  required,  by  another,  which 
is  used  for  the  next  object. 

To  Correct  sovie  Objecli-onable  Property  in  one  or  both  of  the  Active 
Ingredients. — ^The  instances  in  whiA  this  motive  for  adding  to  the 
basis  is  called  into  play  are  fully  illustrated  in  the  prescriptions  which 
follow.  The  combination  of  opium  with  calomel,  in  dysentery,  is  one 
of  the  strongest  cases  in  point.  The  mercurial  is,  by  this  means,  adapted 
to  conditions  of  tlie  system  in  which,  if  employed  singly  in  the  same 
<lose,  it  might  a^ravatc  the  symptoms.  Certain  effecbs  of  opium,  as  a 
basis,  are  obviated  by  correctives,  as  compound  spirit  of  ether,  which  ia 
said  to  diminish  its  nauseating  eficct  on  me  stomach. 

In  administering  oil  of  turpentine,  or  wormseed  oil,  as  a  vermifuge, 
some  corrective  is  needed  whicli  will  insure  a  purgative  effect,  and  pre- 
vent its  undue  absorption.  Oil  of  turpentine  and  laudanum  arc  used 
as  correctives  to  castor  oil,  in  irritable  conditions  of  the  bowels  dimin- 
ishing its  pui^ative  effects  and  preventing  griping.  In  prescribing 
senna  the  custom  is  almost  universal  of  adding  some  aromatic  seed  to 
tiie  infusion  to  prevent  griping. 

We  may  frequently  maKe  one  substance  answer  the  double  purpose 
of  a  corrective  and  diluent  or  vehicle.  In  this  oonnediou  we  find  the 
medicated  waters  useful  for  liquid  preparations;  soap  for  pills;  an>- 
matics  for  powders;  and  certain  stimulating  oils  in  ointments  uid 
liniments. 

It  will  be  observed  that  the  corrective  may  be  either  therapeutical  or 
chemical  in  its  operation,  or  both ;  while  the  effect  of  adding  essential 
oils  or  opiates  to  cathartics  is  purely  ther^)eutical,  that  of  combiniiu; 
soap  with  resins,  to  correct  insolubility,  is  oaAnical  or  pharmaceudcal. 
So,  in  combining  mastich  or  other  insoluble  resin  with  aJoes,  the  effect 
of  that  cathftrtic  is  diminished  and  protracted,  as  in  Chapman's  dinner 
pill  and  the  ofBeinal  pilulie  aloes  et  masdche. 

The  j/roper  ineorporntion  of  the  ingre/lients  together  is  an  object  of 
paramount  importance  in  tlie  preparation  of  medicines.  The  exeipieni 
added  for  this  purpose  may  be  either  chemical  or  mechanical,  or  both ; 
it  may  be  connected  with  the  thcnqwntic  plan  of  the  prescription,  or 
may  be  added  solely  to  make  the  preparation  more  agreeable  to  the 
taste  and  more  uniform  in  consistence.  This  ingredient  is  important  to 
be  designated  by  the  physician,  from  the  fact  that  it  cannot  always  be 
left  to  the  choice  of  the  pharmacist,  who  is  ignorant  of  the  therapeutical 
indications,  though  his  practical  acquaintance  with  the  subject  would 
qualify  him  to  select  the  best  excipieut  The  niles  that  suggest  them- 
selves in  regard  to  the  proper  incorporation  of  ingredients  together  can 
be  best  brought  into  view  in  connecticm  with  tlie  different  forms  of 
medicines,  which  will  next  be  treated  of  in  detail,  and  in  such  rotation 
as  experience  has  shown  to  be  most  convenient  to  the  student. 
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CHAPTER    III. 

LIQUID  PREPABATIONS,  SOLUTIONS,  MIXTURES,  ETa 

THE  term  mixture  is  applied  strictly  to  those  liquids  in  which 
insoluble  substances  are  suspended,  but,  in  a  more  general  sense,  to 
all  liquid  medicines  uot  included  in  one  of  the  several  classefl  of  solu- 
tions, infusions,  tinctures,  etc.  In  the  present  chapter  I  shall  for  con- 
venience include  all  extemporaneous  preparations  prescribed  for  internal 
use  in  the  liquid  form,  endeavoring  to  adopt  such  a  classification  as  will 
aid  the  student  in  acquiring  a  knowledge  of  the  principles  which  should 
guide  the  practitioner  in  their  composition. 

The  hints  given  towards  the  pre])aration  of  ingredients  into  the  form 
of  pills  are  generally  quite  reveiwi  in  the  case  of  mixtures,  which 
should  mostly  be  composed  of  sul>st)inces  in  part  or  entirely  soluble,  or 
by  their  lightness  readilv  difiiisible  In  water.  In  mixtures,  the  use  of 
exeipients  is  not  limited,  as  in  the  other  case,  by  the  necessity  of  not 
exceeding  a  certain  bulk,  but  they  may  be  freely  added  with  a  Aiew  of 
improving  the  eompoeil^on  physically,  pharmaceutical ly,  and  therapeu- 
tjeally,  and  within  certain  pretty  wide  bounds,  while  the  range  of 
medicinal  agents  prescribed  ls  enlarged  by  the  addition  of  a  great  num- 
ber of  Quids,  as  the  fixed  and  essential  oils,  ethers,  solutions  of  ammonia, 
etc  There  are  reasons,  however,  which  make  the  art  of  combining  in 
the  liquid  much  more  difficult  than  in  the  solid  form.  In  the  presence 
of  water,  the  great  neutral  solvent,  the  chemical  affinities  of  various 
saline  ingredients  are  fully  brought  into  play,  which,  when  in  a  dry  or 
even  a  plastic  condition,  are  without  action  upon  each  other ;  again,  the 
physical  difficulties  to  be  overcome  in  this  form  of  preparation  are  greater 
than  in  the  forMroing,  because  the  varlebf  of  materials  tp  be  combined 
is  increased.  The  proper  suspension  of  fixed  and  essential  oils,  for 
instance,  is  a  matter  of  no  little  skill,  and  the  division  and  diffusion  of 
various  powders  require  judgment  and  skill  attainable  by  a  familiarity 
with  their  physical  properties. 

There  is  also  in  tne  introduction  of  exeipients  and  adjuvants,  great 
scope  for  the  exercise  of  ingenuity,  to  improve  not  only  the  flavor,  but 
the  appearance  of  mixtures. 

Next  to  a  considerable  range  of  practice  in  the  composition  of  mix- 
tures, I  know  of  no  better  way  to  become  familiar  with  the  subject,  than 
by  a  study  of  the  syllabus  like  that  here  presented,  tt^ther  viiili  a 
uunil)cr  of  approved  formulas,  such  as  are  grouped  together  in  this 
chapter. 
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liquid  pbepabat10n6,  60luti0ss,  etc. 
Medicines  suited  to  Liquid  Form, 


Porming  EligibU  SoltUume  vritk  Water. 

A  lumen. 
Ammon.  mnriaB. 
Antim.  et  potass,  tart. 
Barii  chluriduDi. 

Calcii  Khloridum. 
Calcii  hypophoephia. 
Peiri  sulphas. 
Feiri  et  ammon  cttros. 
Ferri  et  pot.  tartras. 
Ferri  et  quiniiue  dtras. 
Ferri  pyrophosphas. 
Mangnneaii  BUlphae, 
Magneeii  sulphas. 
Potassii  acctas. 
Potaisii  bicarbonas. 
Potassii  csrboTWB. 
Potaasii  citras. 
Potassii  chlonut. 
PoLissii  hypopliosphis. 
Potassii  tartras. 
Potassii  bromidum. 
Potassii  iodidum. 
Morphiiue  acctas. 
Morphirue  muritM. 
Morphiiue  sulphas. 
Sodil  bicarbonas, 
Sodii  boraa. 
Sodii  carbon  as. 
Sudii  chloridum. 
Sodii  hypopiiosphia. 
Sudii  sulphas. 
8odii  et  pot.  tartras. 
8odii  phosphait. 
Acidum  citriciim. 
Acidum  tarlaricum. 
Acidum  uumicum. 


Mixing  vUh  Waier,  bnt  not  Forming  CUar 


Eeouiring  Certain  Ad' 
daiong  10  farm  Eligi- 
bU Solatimu. 

Quininse  sulpliaa. 

Cinchonitue  siilphau. 

Qiiinidinie  sulpliaa. 

t'liinoldine. 

Ilydrarg.  iodid.  nab. 
lUquiriag  Vu<cid  Sub- 

ataneei,  as  Oon-eelittt 

or  VehicUg. 
Ammonii  carbonas. 
Hydrargyri     chloridi 


Sesl  Formal  into  &/u- 
liOn  tn  Tanking  the 
Chemieal  Gnapoande. 

Aramonii  acetaik 

JIagnesii  citros. 

Acid,  pliosphoric. 

Potassti  arsenitis. 

Arsenici  et  byd.  iod. 
Potassa. 

Ferri  nilms'. 
Ferri  phoephaa. 


IMfluBed  hy  agitaticm  ;- 


Sulphur  pracip. 

Pulv.  dnchonie. 

Pulv.  ipecac 

Calds  pboephas. 

QuinmK  suTph. 
MiBcible  by  trituration  alone : — 

Eztractum  acooiti. 

Eitcactum  belladoonte. 

Eitractum  conii. 

Extractum  hyoxcjami. 

Ezt Factum  utramonii. 

Eatmntura  tanutad. 

ExtriLCtum  kratueriee. 

Exlractum  glycyrrbioe. 

Confectioaes. 

AaafiBtida. 

Ammonincum. 

Guaiacum. 

Myrrhii. 

Sratmmonium. 
Suapeoded  by  the  tud  of  viscid  ezdp 

Copaiba. 

01.  anivgdalEG. 

Ol.  ricini. 

01.  olivre. 

01.  morrhuEe. 

Olea  ewentia. 

Pern  protooxb. 
Beat  combined  with  a  fixed  oil  or 

Ext.  cannabis  iniliac 
Camphora. 

Ul.  terebinthiiue. 
Chloroformum. 
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For  preparations  adapted  to  use  as  veliicles  or  correctives  of  the  un- 
pleasant taste,  and  other  properties,  especially  of  saline  sulistances,  Bee 
page  791. 

Of  the  moet  numerous  class  in  the  sy'labuB,  thoso  which  form  eligible 
solutions  without  the  addition  of  any  chemical  or  other  excipients,  it 
should  be  remarked  tliat  many  are  so  well  adapted  to  combinations 
with  other  medical  or  corrective  substances  as  to  be  rarely  prescribed 
alone.  Thus,  muriate  of  ammonia  is  nearly  always  prescribed  with 
expectorant  remedies  in  cough  mixtures.  The  bicarbonate  and  carbo- 
nate of  potassium  and  of  sodium  with  prophylactics,  as  in  hooping- 
cough  mixtures,  or  with  stimulants,  as  in  oi^inary  carminative  and 
antacid  remedies;  acetate  of  potassium  is  much  used  with  other  diu- 
retics. Alum  and  borax  are  beet  adapted  to  gai^Ies  and  astringcut 
washes,  in  which  other  medicines,  not  incompatible,  may  be  combiued, 
Bromide  and  iodide  of  potassium  arc  instances  of  mineral  substances, 
often  combined  with  vegetable  alteratives,  which  increase  their  effect 
and  take  off  at  the  same  time  their  very  unpleasant  sensible  j>roperties. 

In  the  formulas  which  follow,  these  modes  of  combination  are  illus- 
trated as  well  as  those  of  the  less  soluble  substances  displayed  in  the 
other  groups  of  the  syllabus. 

The  part  of  this  work  devoted  to  pharmaceutical  chemistry  contains 
the  mode  of  preparing  those  solutions,  the  medicinal  ingredients  of 
which  are  developed  aponlancously  in  the  process  of  preparation. 

Chemical  and  Pharmaceutical  iNCOMPA-rinLi'M. 

The  subject  of  incompatibles  is,  it  appears  to  lue,  too  much  of  a 
stumbling-block  to  the  student.  A  moderate  amount  of  chemical 
knowledge  will  serve  to  guard  the  pnutitioner  against  the  use  of  in- 
compatibles entirely,  while  the  observance  of  a  few  simple  rules  will  be 
sufficient  to  protec-t  from  glaring  errors  in  tliis  respect.  In  the  list  of 
substances  incompatible  with  each  other,  as  published  in  the  older  works, 
perhaps  a  majority  are  not  likely  to  be  ordered,  on  account  of  any  fitness 
they  nave  for  each  other  in  their  tlierapcutical  relations,  while  it  is  well 
known  that  some  of  the  most  popular  of  preerriptions  are  framed  with 
the  especial  design  of  producing  precipitates,  wnicb,  being  difiiised  in 
the  resulting  liquid,  luu  its  general  effect. 

Authors  have  given  too  absolute  a  sense  to  the  term  incompatible,  by 
giving  sanction  to  the  idea  that  all  substances  which  form  insoluble  pre- 
cipitates are  incompatible  with  each  other.  An  insoluble  compound  is 
not  necessarily  inert,  but,  as  experience  abundantly  proves,  is  frequently 
tlie  beat  and  most  eligible  form  for  a  medicine. 

The  reactions  which  occur  in  the  organism  are  not  to  be  judged  of  by 
ordinary  chemical  la»'s,  as  manifested  in  the  laboratory  of  the  chemist. 
The  difference  of  action  between  the  animal  solvents  under  the  influence 
of  the  life  force,  and  those  employed  by  the  chemist  with  the  mechanical 
means  at  his  command,  are  too  well  known  and  appretnated  to  require 
extended  notice.  Living  beings  can  dissolve,  appropriate,  and  cireulate 
in  their  fluids  substances  which,  to  ordinary  agencies,  are  most  intrac- 
table and  insoluble. 
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Corrosive  sublimate,  when  precipitated  by  albumen,  gluten,  and  casun, 
is  pi"esented  in  the  moat  iosolubie  form  possible,  and  yet  this  mode  of 
combination  is  highly  recommended  by  tJie  French  as  being  more  easily 
endured  by  the  stomach,  while  the  alterative  effect  is  both  mild  and 
certain.  This  mode  of  procedure  is  stated  by  Dorvault  to  be  adapted 
to  a  number  of  minerat  salts,  such  as  lead,  tin,  zinc,  copper,  silver, 
platinum,  and  gold,  alt  of  which  form,  with  albuminous  substances, 
compounds  insoluble  in  water  and  ordinary  solvents,  but  soluble  in  the 
liquids  of  the  alimentary  caual,  by  the  aid  of  which  they  are  placed  in 
condition  very  suitable  for  medicinal  action. 

These  facts  are  applicable  to  toxicology.  When,  in  a  case  of  poison- 
ing from  vegetable  alkalies,  tannin  or  an  astringent  decoction  is  given ; 
or,  after  the  use  of  a  poisonous  doee  of  arsenions  acid,  we  ^ve  hydrated 
peroxide  of  iron ;  or,  at^er  corrosive  sublimate,  albumen ;  an  insoluble 
compound  is  formed  in  each  case,  and  yet  it  does  not  follow  that  these 
compounds  ars  inert,  but  only  that  dieir  immediate  effects  are  destroyed, 
and  their  absorption  diminished ;  indeed  it  has  been  proved  that,  iu 
cases  of  }K)isoning,  where  antidotes  had  been  used  successfully,  the  urine 
contained  both  the  poison  and  antidote  5  or  6  days  after  thev  were 
taken.  The  practice  of  administering  pur^tives  and  emetics  tor  the 
complete  evacuation  of  poisons,  even  after  neutralization,  is  founded  on 
the  fact  that  they  are  still:  capable  of  slow  absorption. 

In  connection  with  this  subject,  it  may  be  well  to  mention  the  fact 
tliat  when  active  aietallic  sul^tances,  as,  for  instance,  the  salts  of  mer- 
cury* and  of  antimony,  are  taken  for  some  time  continuously,  they  seem 
to  be  deposited  in  the  alimentary  canal  in  an  insoluble  form,  so  that,  by 
adniiaistering  a  chemical  preparation  which  forms  with  them  soluble 
salts,  they  sometimes  display  their  arfivity  to  an  alarming  and  even 
dangcroUM  extent.  The  rationale  of  the  use  of  iodide  of  potassium, 
after  tlie  long-con tiuued  use  of  mercurials,  is,  that  it  forms  an  iodide  of 
mercuty,  which  it  dissolves  and  carries  off  through  the  secretions ;  sali- 
\'ati(>n  is  sometimes  induced,  unexpectedly,  in  this  way.  It  is  stated 
that  patients,  who  have  used  antimonials,  are  sometimes  n^iuseated  by 
lemonade  made  from  tartaric  acid,  owing  to  the  formation  of  tartar 
emetic  from  the  undissolved  oxide  of  antimony.  These  facts  are  not 
without  interest,  in  connection  ^vith  the  subject  of  prescribing. 

Considering  it  necessary,  as  a  general  rule,  to  avoid  the  n.ssociation  of 
substances  which,  by  contact,  may  produce  unknown  or  ill-defined  com- 

runds,  or  compounds  different  from  those  intended  to  be  administered, 
proc«!d  to  state  briefly  the  most  important  rules  relative  to  iucora- 
patiblcs : — 

Oonditions  resulting  in  Chemical  Incompatibility* 

1.  Whenever  two  salts  in  solution  can,  by  the  excliange  of  their 
bases  and  acids,  form  a  soluble  and  an  insoluble  salt,  or  two  insoluble 
salts,  the  decomposition  takes  place — the  insoluble  salt  is  precipitated, 
or,  rarely,  by  combining  with  the  soluble  salt,  gives  birth  to  a  double 
salt. 

2.  If  we  mix  solutions  of  two  salts  which  cannot  create  a  soluble 

*  Sm  all  the  first  cbapter  on  laorganic  Chemicals,  page  170. 
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and  an  insoluble  salt,  a  precipitate  will  not  be  formed,  though  often 
there  will  be  decomposition. 

3.  In  mixing  any  salt  and  a  strong  acid,  a  decoraposition  is  very  apt 
to  take  place;  salts  containing  feeble  acids,  especially  carbonic  and 
acetic,  are  al\^'ays  decomposed  by  strong  acids. 

4.  Alkalies  in  contact  wth  the  salts  of  the  metab  proper,  or  of  the 
alkaloids,  decompose  them,  precipitating  their  bases. 

5.  Metallic  oxides,  in  contact  with  acids,  combine  with  them  and  ' 
form  salts  the  properties  of  which  are  sometimes  unlike  either  the  acid 
or  the  oxide. 

6.  V^table  astringents  precipitate  albumen,  gelatin,  vegetable  alka- 
lies, and  numerous  metallic  oxides,  and  with  salts  of  iron  produce  inky 
solutions. 

7.  Glucosidcs,  such  as  santonin  and  colocynthin,  should  not  be  pre- 
scribed with  free  acids  or  with  emulsin. 

8.  The  condition  most  favorable  to  chemical  action  is  a  solution  of 
the  salts  in  concentrated  form  without  the  intervention  of  viscid  sub- 
stances, so  that  when  the  indications  require  the  employment  of  two 
substances  whicli  are  incompatible,  it  is  well  to  form  a  dilute  solution 
of  one  of  them  in  a  mucilaginous  or  syrupy  liquid  before  adding  the 
other.     In  this  way  the  decomposition  may  often  be  averted. 

In  the  table  appended,  some  preparations  are  mentioned  which,  as  a 
general  rule,  the  practitioner  should  avoid  combining  with  other  chemical 
substances ;  they  are  best  given  in  simple  solution,  or  some  of  them, 
with  the  addition  of  the  Galenical  preparations,  or  simple  saccharine  or 
mucilaginous  excipients: — 

Addum  hvdrocjanicum.  PotBasii  c^aniduni. 

Addnm  nitro-muriuiciim.  '  PoUudi  broinidum. 


Liquor  hTdiSfK.  el  nraeD.  iod.  Potaisii  iodidum. 

Liquor  potaxsii  anenitU.  Potassii  pcraian^nnB. 

Liquor  caloix.  Ferii  et  pol,  tariras. 

Liquor  barii  chloridi.  Quinine  sulphas. 

Liquor  caicii  chloridi.  Cinchonintc  auiphas. 

Liquor  iodi  compntitoa,  QuinidiiuB  xulphas. 

Liquor  polassB.  MorphiiuE  Hulpliaa. 

Liquor  ferri  citmtis.  Morphiiue  miirias. 

Liquor  ferri  nitralia,  MorphiDS  acetaH. 

Liquor  morphiuK  Hiilphatis.  Morphitue  valerianna. 

Tiiict.  ferri  chloridi.  Zinci  acelaa. 

Tinct.  ioili.  Polassii  acetas. 
ADtimonii  ot  potaseii  tartraa. 

In  addition  to  what  has  been  said,  it  seems  proper  to  notice  what  will 
be  more  particularly  brought  into  view  in  commenting  on  the  formulas 
which  follow ;  the  intentional  use  of  medicines,  in  one  sense  incompati- 
ble, for  the  purpose  of  producing  new  and  more  desirable  compounds. 
The  proto-carbonate  of  iron  is  in  this  way  produced  from  the  sut])hate 
and  a  carbonated  alkali ;  the  acetate  of  ammonium  by  the  addition  of 
acetic  acid  to  a  solution  of  the  carbonate.  In  the  same  way  black  and 
yellow  wash  are  extemporaneously  preparetl  by  adding  to  lime-water, 
calomel  and  corrosive  sublimate,  respectively.  The  association  of  sul- 
phate of  zinc  and  acetate  of  lead  furnishes  a  familiar  illustration  of  the 
same  fact;  the  resulting  precipitate  of  sulphate  of  lead,  occurring  as  an 
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impaljmble  jMjwder  or  magma,  'is  favorable  to  the  therapeutic  object  in 
view. 

Laudanum  in  quite  iQcoiupatible  with  subacetate  of  lead ;  but  one  of 
the  moat  {popular  of  lotiom  contains  these  ingredients  associated,  so  that 
it  w  not  correct  to  aay  that  these  subHtances  are  incompatible  in  a  medical 
senile,  however,  in  a  purely  chemical  point  of  view,  they  may  be  consid- 
ered !V>, 

I'harmaeeuti^al  ineompaiihUa  are  thotse  in  which  a  disturbance  of  a 
solution  takea  place  in  a  way  not  considered  strictly  (^emical.  Obser- 
vation has  satisfied  me  that  these  are  veiy  commonly  associated,  both  in 
pills  and  liquid  preparations.  If  we  add  tincture  of  tolu  to  an  aqueous 
solution,  the  resm  of  the  tolu  separatee  almost  entirely  as  a  coagulum, 
and  «!ollects,  on  the  side  of  the  bottle,  thus  being  lost  as  a  medicinal  in- 
gredient of  the  preparation,  besides  rendering  it  very  unsightly.  The 
same  remark  applies  to  tincture  of  myrrh  atlded  to  solution  of  astrin- 
gent salts,  and  to  other  resinous  tinctures  prescribed  in  connection  with 
aqueous  liquids. 

On  the  admixture  of  tincture  of  guaiacum  with  the  spirit  of  nitric 
ether,  the  resinous  tint^ture  gelatinizes  into  a  mass,  and  is  unfit  for  use. 
The  addition  of  tincture  of  cinnamon  to  infusion  of  digitalis  after  fil- 
tration, as  directed  in  the  Pharmacopceia,  occasions  a  precipitate. 

Ltrf  of  Pharmaceutical  Incompatible^. 
Comp.  iufiuion  of  cinchona,  with  comp.  infiuion  of  gentian. 
BiteentiRl  oili',  witti  aqueoiw  liqjiids  in  qutintilies  ei<^«ding  1  drop  to  f^. 
Fixed  oils  and  copaira,  witli  aqueous  liquids,  except  witli  eicipienta. 
Spirit  of  nitric  et  her,  with  titrong  momlages. 
Infusione  senersIlT,  with  melalltc  BsltS. 
Compound  infusion  of  gentian,  witli  infusion  of  wild  cherry. 
Tinctures  made  with  strong  alcohol,  with  ihoee  made  with  weak  aloohoL 
Tinctures  made  with  strong  alcohol,  with  infusioDa  and  aqiientis  liquids. 

EXCIPIENTS    USED    IN   MiXTTTRRS. 

The  consideration  of  excipients  will  bring  into  view  the  best  modes 
of  overcoming  some  pharmaceutical  incompatibilities. 

In  the  form  of-  mixture  the  following  liquids  are  used  as  diluents : — 

Water.  Compound  inftuion  of  rose. 

The  medicated  waters.  Emulsion  of  almonda, 

Sirups.  Honey  of  rose. 


As  excipients  or  constituents  in  a  stricter 

Powd.  Iragacanth.  Wbite  ol  egg- 

Confections. 

As  flavoring  agents  with  viscid  ingredients  as  above — 

oil  of  caraway.  llnrtnre  of  tolu. 

Oil  of  cinnamon.  Tincture  of  f^inger. 

Oil  of  cloveB.  Spirits  of  anineed. 

Oil  of  gaultheria.  Spirits  of  lemon, 

(Ml  of  RSBBafras,  Hjdrits  of  nutmeg. 

Oil  of  bitter  almond,  elc  8[»rite  of  the  mints. 

As  flavoring  and  coloring  agents  with  or  without  viscid  ingrediente^ 
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Tincture  of  cinnamoi).  Comp.  linctiire  o!  genliut. 

Ani«eed  cokHbI.  Fluid  extract  of  vsiilll&. 

Tinciure  nf  cu^damom.  Ginger  ayrup. 

Compound  tincture  of  cardamom.  Lemon  nyrnp. 

(.'-otopoDiid  spirit  of  lavender.  Tolu  syrup. 

Tincture  of  fresh  onn^re-peel.  Cuni(Oa  cotdiaL 

Klixir  of  orange.  Fruit  sjnipg,  etc. 

The  diluents  are  useful  by  eiiabliug  us  to  divide  the  doses  of  an  active 
medicine  to  almost  any  extent ;  they  correspoud  to  the  sugar,  gum,  aro- 
matic powder,  etc.,  prescribed  for  a  similar  purpose  with  powders,  and 
with  conserve  of  rose  and  other  bulky  additions  used  in  pill  massea. 

The  immeuse  utility  of  excipients,  and  Suvoring  agents  generally, 
-will  be  beat  illustrabxl  by  the  examples  which  fmlow.  The  skilful 
«mployment  of  these  adds  greatly  to  the  success  of  the  prescriber. 

The  neoessi^  of  limiting  the  assortment  of  prescriptions  given,  and 
the  importance  of  including  in  them  a  considerable  variety  of  medicinal 
^ents,  will  forbid  the  illustration  of  all  the  numerous  points  in  this  con- 
nection, and  much  is  necessarily  left  to  the  ingeimity  of  the  learner. 

Extemporaneous  Solutions,  Mixtures,  etc. 

The  great  increase  in  the  use  of  remedies  which  can  be  most  readily 
exhibited  in  the  form  of  emukion,  within  the  last  few  years,  requires  a 
fuller  description  of  the  various  methods  of  preparing  them ;  and  although 
ordinarily  emulsions  have  been  considered  to  oeloiig  to  extemporaneous 
pharmacy,  they  have  been  of  late  years  prepared  and  offered  for  sale  by 
a  number  of  manufacturers  as  permanent  and  reliable  articles  of  com- 

A  number  of  different  methotis  and  a  variety  of  substances  have  been 
recommended  for  tlie  preparation  of  emulsions. 

The  substances  used  are  those  which  furnish  mucilage,  but  all  muci- 
laginous substances  do  not  make  equally  good  emulsions.  Gum-arabic 
should  be  named  first  as  being  the  most  desirable,  all  things  considered ; 
it  is  easily  obtained  in  a  state  of  purity  and  in  good  powder,  at  the  same 
time  it  yields  a  mucilage  which  has  the  requisite  viscidity  and  freedom 
from  objectionable  taste  or  odor.  The  yolfc  of  eggs  is  next  in  order  for 
the  reauinestr  with  which  a  good  emulsion  can  be  prepared.  Mucilage 
of  tragacanth  is  also  employed,  but  with  less  .satisfactory  results  than  the 
two  just  mentioned ;  powdered  extract  of  liquorice  is  also  used  very  suo- 
■«ssfully  fur  this  purpose  in  the  same  manner  as  gum-arabic;  alkaline 
solutions  are  also  ased  to  attain  the  same  purpose,  although  they  cannot 
be  termed  emulsifiers  properly,  as  the  mixture  resulting  from  their  use 
is  a  soap  rather  than  an  emulsion.  The  tincture  of  soap  bark  (quillaite 
saponaria)  has  been  recommended  within  a  few  years  past,  although  it 
hat  not  as  yet  been  used  to  any  great  extent.  It  has  been  a  question 
whether  the  therapeutic  action  of  quillaia  bark  has  been  studied  suffi- 
ciently to  render  it  pro]>er  to  use  it  indiscriminately  as  an  emulsifying 
agent. 

The  most  usual  method  of  making  emulsions  is  to  form  the  mueJUige 
of  about  the  same  thickness  as  the  oil  to  be  emulsified,  and  add  the  oil 
by  degrees  to  the  mucil^e,  thinning  the  mixture  from  time  to  time  by 
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the  addition  of  the  diluent.     Wheo  skilfully  doae  this  method  gives 
good  results. 

The  same  method  is  pursued  with  yolk  of  ^gs  as  with  gum  mucilage. 
The  objection  to  emulsions  made  with  yolk  of  egg  is,  that  they  are  more 
liable  to  change  than  emulsions  made  with  gum.  Another  process,  and 
one  which  has  been  recommended  very  highly  of  late  years,  consists  of 
rubbing  the  fioest  j[K>wdered  gum-arabic  with  the  oil  or  i-opaiba  that  is 
to  be  emulsified  until  a  perfectly  smooth  mixture  has  been  obtained,  into 
which,  by  degrees,  the  vehicle  or  diluent  is  incorporat«d  with  careful 
rubbing.  Some  of  the  most  permanent  and  perfect  emulsions  are  made 
in  this  manner. , 

For  small  operations  the  ordinary  porcelain  mortars  answer  the  pur- 
pose, but  for  large  operations,  as  for  the  preparation  of  stock  emulsions, 
_  the  use  of  a  chum  is  a  great  convenience 

Fig.  237.  ^^j  saving.     The  ordinary  chums,  such  as 

are  sold  by  the  manufacturers  of  agricul- 
tural implements,  answers  pretty  well,  but 
are  objectionable  ou  aonunt  of  not  being 
sufiiciently  tight  aroimd  the  axle.  The  ap- 
paratus (Fig-  237)  known  as  the  Sparrow 
centrifugal  mixer,  in  an  excellent  device 
for  accomplishing  this  work.  It  -coiLSiHts 
of  t^vo  sets  of  stirrers,  operated  by  gear 
wheels,  which  throw  the  material  from  one 
to  the  other,  and  thus  keep  a  constant  agi- 
tation of  the  materia!  and  a  thorough  ad- 
mixture is  soon  effected.  It  is  miuie  of  two  sizes,  for  5  quarts  and  10 
quarts,  and  is  sold  at  the  moderate  price  of  $3.2o  and  S4.25  each. 

For  lai^Tcr  operations  an  apparatus  ased  by  Messrs.  H.  C.  Blair's  Sons 
is  pcrhajw  the  most  effective  iii.'*tniment  ust?(!  for  this  purpose.  It  con- 
skts  of  two  frames,  fastcnwl  to  separate  spindles,  playing  within  each 
other  and  revolving  in  opposite  directions ;  each  frame  carries  a  number 
of  flat  blades,  set  at  an  angle  and  working  Iwtween  each  other ;  the 
mucil:^  is  placed  in  a  tinned  bucket,  in  whicli  the  frames  revolve  and 
the  oil  is  added  to  the  mucilage  by  degretw,  and  a  short  time  suffices  to 
emulsify  several  gallons  of  materiiils. 

-VsTHINr.ESTS. 

Mstura  Odce,  U.  S.  P.     {Chalk  JTuiurcs,  or  Chalk  Julep.) 

Take  of  Compound  chalk  powder,  twenty  piirts   .  .        .    20 

Cinnamon  water,  forty  purla 40 

Water,  forty  partu  40 

Rub  them  h^ccther  uRtil  tlicy  are  tluiroughly  mixed. 

To  this,  which  is  a  iK»i»uIar  antacid  astringent,  the  addition  is  often 
made  of  tincture  of  kino,  or  some  similar  vegetable  astringent,  either 
with  or  without  tincture  of  opium.  In  the  alisence  of  cinnamon  water, 
2  drops  of  the  oil  of  cinnamon  for  each  oimcc  of  that  water  ordered 
may  be  added  to  the  diy  ingre<lients.  As  the  mixture  doe«  not  keep 
very  well,  it  is  a  convenient  plan  for  tlie  physician  and  pharmacist  to 
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keep  the  powder  ready  mixe*!,  and  add  the  water  when  required.   Chalk 
mixture  is  ^ven  in  an  adult  dose  of  a  tablespoon fuJ. 

Blue  Mass  and  Oiaik  Mixture. 
Take  of  Mercurial  mass,  in  powder Sea- 
Prepared  chalk 3j' 

Gum-arabic,  in  powder, 

Sugar,  of  each *     .        .  3bs< 

Tincture  of  opium ^'^^■ 

Aromatic  syrup  of  rhubarb fsj,  fjvj. 

Triturate  into  a  uniform  mixture. 

Dose,  f5j,  to  stimulate  the  secretion  of  bile  and  check  diarrhcea. 
Tincture  of  kino  or  other  astringents  may  be  added.  It  should  be 
sliakcD  before  being  administered. 

Carbonate  of  Binmutk  Jifixture. 

Take  of  Subcarboiiate  of  bismuth 5ii- 

Cinnamon  water, 

Syrup  of  gum-arabic,  each f^ij. 

Mix  them. 

DoBe,  a  teas[)oonful  in  cholera  infanium,  or  for  an  adult  f5sa. 

Parrkh'e  Otmjthor  Jflxlure.     (Dr.  Parrish,  Sr.) 

Take  of  Aqiiw  camphore Riij- 

Spirit  lavandulte  cumpoe. f.t). 

Sacchari 3j- 

Misoe. 

Give  a  tablespoonful  every  2  hourB  in  diarrhixa  and  cholera  morbus, 
adding  10  drojK  of  laudanum  where  there  is  much  pain. 

This  preparation,  which  was  originally  prescribed  in  1832,  has  been 
found  so  generally  useful  and  safe  that  it  has  become  a  standard  remedy, 
and  is  prei»are<l  and  sold  by  all  drut^lsts  in  I'hiladelphia,  and  prescribed 
extensively  thniughout  the  United  Htates. 

Ifopr'M  Camphor  Jfixture. 

Take  of  Ai|iiie  camphiini' fjiv. 

Acidi  nitroiti rH,xxx. 

Tincturee  opii n\,xx. 

Misee. 

Done,  a  tablespoonful  every  2  hours  in  diarrhcea  and  dysentery. 
This  formula  was  originally  made  public,  after  26  years'  ex|Xirience 
of  its  use  in  dysonter>-,  by  Thomas  Hope,  Esq.,  aui^^n,  Ciiatbam,  in 
the  iAlinburt/h  Medictil  ami  Surgical  Jouniui,  Januarv,  1^24,  Dr. 
Hope  was  in  the  habit  of  directing  nitrous  acid,  not  nitric,  which  he 
Hays  he  liai  "  not  found  to  produce  any  good  effect."  I  have  been 
t^arcful  to  follow  his  formula  literally,  and  have  for  the  purpose  pre- 
pared nitrous  acid  by  the  process  given  on  p.  200 ;  thougn  nitrous 
readily  passes  into  nitric  acid  by  contact  with  ^vater,  this  reaction  does 
Qot  iKvur  in  presence  of  an  excess  of  oitric  acid.  Few  remedies  have 
a  more  general  and  widespread  reputation  than  this;  it  is  now  fre- 
auentiy  prescTibed,  more  than  80  years  after  its  virtues  were  originally 
discovered. 
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Tonics. 
Fever  and  Affue  Wxture. 

Ta^e  of  Powdered  red  bark 3iy. 

Confection  of  opium. 

Lemon-juice,  each Siea. 

Port  wine fjiij. 


Mix  by  trituration  in  a  mortar. 

Dose,  3  tablespoonfuls  morDing,  dood,  and  night,  the  day  the  fever 
is  off. 

Some  recipes  direct  powdered  serpeotaria,  9j,  in  addition  to  the 
above. 

Though  not  an  elegant,  this  ia  a  most  efficient  and  valuable  com- 
bination. 

Solution  of  Acetate  of  Chinoidine. 

Take  of  Chinoidine ^, 

Acetic  acid Rj. 

Water f^xxix. 

Make  a  solution. 

Each  fluidrachm  contains  about  2  gr^ns  of  «diinoidine,  and  serves  as 
a  dose. 

This  ia  a  cheap  form  of  cinchona  preparation,  used  with  success  in 
the  Moyamensing  Dispensary,  Philadelphia. 

Midhira  Ferri  (hmpoaita,  U.  S.  P.     (Grid's  Myrrh  Jf/iBfatrc) 

Take  of  Myrrh,  in  small  pieces,  eighteen  parts        ...        18 

Sugar,  eighteen  parts 18 

Carbonate  of  potassium,  eight  parts    ....  S 

Triturate  together  into  a  fine  milky  mixture  with 

Rose-water,  nine  hundred  parts 900 

Then  add— 

Spirit  of  lavender  (simple),  fifty  parts         ...        BO 
Sulphate  of  iron,  in  coarse  powder,  six  parts      .        .  6 

To  make  one  tliouaand  parts        ....     1000 
Pour  the  mixture  immediately  into  a  bottle,  which  most  be  well 
stopped.    This  preparation  should  be  Ireehly  made  when  wanted  for 
use. 

Dose,  a  tablespoonfut,  as  a  tonic  in  phthisis,  and  in  amemic  casea 
generally. 

The  strict  phraseology  of  the  PharTnacopceia  has  been  departed  from 
above  in  the  hope  of  rendering  the  pharmaceutical  points  in  the  prepa- 
ration more  clear.  The  sulphate  of  iron  and  carbonate  of  potassium 
here  used  form  by  double  deeompoeition  sulphate  of  potassium  and 
protocarbonate  of  iron,  which  latter  floats  in  the  mil^  mixture  of 
myrrh  and  sugar,  giving  it  a  green  color.  This  is  in  very  small  prcK 
portion,  eo  that  in  each  fSss  dose  there  is  not  more  than  gr.  as.  This 
reparation  is,  however,  a  very  useful  and  el^ant  one.  (See  Maata 
Ferri  Oarbona^  and  PU.  Ferri  Compoeita.) 
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Ward's  Jitrfttre.     (A  Sobdion  of  Malate  of  Iron.) 

Take  of  Cranberry  juice fj't'j- 

HyUrated  seaqiiioxide  of  iron Jiv. 

Mix,  and  allow  it  to  stand  for  48  hours.     Add — 

Alcohol ijiv. 

And  filter.    The  doee  should  be  1  to  2  teaspoonfuts. 

A  good  Preparation  of  Iron  and  Cinchona. 
(SafaeUtate  for  Tinctun  Ciuchoiue  Ferrats.— See  p.  693.) 

Take  of  Tinct.  cinchonse  comp f^i"- 

Ferri  citratia 3j. 

Acidi  citrici gr.  iv. 

Triturate  the  citric  acid  and  dtmte  of  iron  tt^ther,  and  dissolve  in 
the  tincture  of  cinchona  and  quassia.  Liq.  ferri  citratis  f3ii  {see  p. 
348)  may  be  used  as  a  substitute  for  the  rather  insoluble  dry  salt. 

The  tioee  is  a  teaspoonful,  containiug  2  grains  of  citrate  of  iron. 

The  citric  acid  breaks  up  any  tauuate  of  iron  bb  soon  as  formed,  and 
although  there  is  a  liability  to  considerable  precipitate  of  cinchonic  red, 
and  probably  of  the  alkaloids,  but  very  little  iron  is  thrown  down. 

A  Concentrated  Solution  of  Quuiine  and  Iron. 


Fl  solutio. 

One  grain  of  sulphate  of  quinine  is  contained  in  every  7}  minims 
(about  15  drops)  of  the  solution,  which  is  an  appropriate  dose;  it  may 
be  made  with  three  times  the  proportion  of  quinme  sah.  To  prescribe 
it  in  a  more  diluted  form,  add  water  f^ij,  ana  svrup  of  orange-peel  (or 
other  suitable  flavor)  f5iij-  The  dose  will  then  be  a  teaspoonful,  equiv- 
alent to  1  gr.  of  the  quinine  salt. 

Dr.  Gilbert,  of  Philadelphia,  informs  me  that  he  finds  this  a  very 
tiseful  remedy  in  cases  of  carbuncle,  accompanied  by  an  atonic  condi- 
tion and  erysipelatous  tendencies. 


A  Bitter  Tonic  for  Dyspepsia. 


Misoe. 

A  teaspoonful  3  times  a  day  in  a  little  sugar  and  water. 

This  is  one  of  the  best  combinations  of  its  kind,  though  its  eflfect 

should  be  carefully  watched  and  its  use  omitted  when  symptoms  of  mu»- 

colar  oontraction  appear. 
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A  Tbnw  Chotoffogue. 

Take  of  Quiiiinas  stilphatiu 3ij. 

Exlracti  leptandne Sj. 

TiiicturaBtillinifiK {%iv. 

Extrauti  podopnylli Jiij. 

Olei  siiBBurraa, 

Olei  gaultheriee,  aa £"■  *• 

Thenaci q.  a,  ut  ft.  ijviij. 

Misce. 

Dose,  a  teaspoonful  3  times  a  day. 

Tills  formula,  by  Dr.  Mayes,  of  South  Carolina,  is  said  nearly  to 
represent  tlie  celebrated  Osgood's  eholagogue  so  extensively  used  in  the 
alley  of  the  Mississippi  and  elsewhere. 


repi 


Mixture  of  Quinine  for  Children. 

Take  of  Quinine  sulphntis,  pulv ^. 

Arncieepulveria 3«- 

Syrupi  zingiberia f3>*- 

Ft,  mistura. 

Sig. — A  teaspoonful,  containing  a  grain  of  the  quiuine  salt,  3  times  a 
day. 

The  method  of  prescribing  sulphate  of  quinine  dissolved  by  the  aid 
of  aromatic  sulphuric  acid,  develops  its  taste  to  the  utmost,  while,  on 
the  contrary,  by  suspending  it  in  a  very  viscid  liquid  as  above,  the  con- 
tact with  the  organs  of  taste  is  less  perfect,  and  if  followed  immediately 
by  a  cracker  or  piece  of  bread  the  bitteruess  is  not  inconveniently  ei- 
pei'lenced.  When  not  contraindicated  a  few  grains  of  taaaic  acid  may 
be  added  to  obtuod  the  bitterness. 


Aktekiai,  and  NERVora  amftTLASTS. 
Carbonate  (^  Ammonium  Mixture. 


^ko  of  Carbonate  of  ammouium 
Powdered  eum-arabic    . 
Sii^ar,  eanii    .... 
Conip.  Bpiiit  of  ether 
Cnmp.  tiiio.  of  carJam.,  each 
Water 


Siss 


gr.  I. 
gr.  I. 

f3ij  BliT. 

fgiijflB. 


Make  a  mixture. 

Dose,  a  tablespoonful  oveiy  2  or  3  hours.      A  stimulant   in  low 
oonditious,  as  in  the  last  stages  of  disease. 


Oil  of  Turpentine  Mixture. 

Take  of  Olei  terebinthinffi f3iij. 

Olei  oliv« fSv. 

PuIt.  acacia;, 

Sacchari,  aa 5ij. 

Tinctiirie  npii in  L. 

Aqiiiec'   -■   '  **  - 
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Mix  the  oil  of  turpeDtine  with  the  olive  oil,  and  triturate  these  with 
tie  gum  and  sugar,  previously  incorporated  with  a  little  cinnamon  water, 
then  dilute  witli  flie  remainder  of  the  cinnamon  water,  add  the  lauda- 
num, and  shake  the  vial  till  they  are  well  mixed. 

(Jil  of  turpentine  does  not  readily  form  an  emulsion  with  gum  and 
sugar  unless  mised  with  some  fixed  oil,  though  the  yolk  of  an  egg  may 
be  substituted  for  all  other  escipients.  Dose  of  the  above  mixture  f3i 
{a  teaspoopful)  containing  itlIv  of  the  oil  of  turpentine  and  tnj  of 
laudanum. 

Mistura  Asafcelidee,  U.  S.  P.     {MiUc  of  Asafcctida.) 


Take  of  Asaftetida,  four  paria 

Water,  one  hundred  parts 


Rub  the  asafcetida  with  the  ■miter,  gradually  added,  until  they  are 
thoroughly  mixed,  and  strain. 

A  good  extemporaneous  way  to  prepare  this  very  popular  anti-spas- 
modic, is  to  form  a  wine  of  asafcetida,  as  directed  by  Henry  N.  Ritten- 
housc,  by  triturating  ^  of  the  gum  resin  with  fSx  wine.  The  gum 
resin  should  be  carefully  .selected,  so  as  not  to  require  straining ;  this 
wine  will  keep,  and  is  converted  into  the  mixture  by  adding  to  water 
in  the  proportion  of  ^  {by  weight)  to  each  f^. 

■Tames  T,  Shinn,  of  this  city,  proposes  the  following  mode  of  prepa- 
ration, which,  while  it  keeps  well,  enables  the  practitioner  to  double  the 
strength  of  the  mixture  if  desired,  or  by  diluUon  to  fumieh  it  of  the 
officinal  strength. 

Take  of  Asafcetida 3bs. 

Diluted  acetic  acid nEjj, 

Water ^Xy. 


Triturate  tt^ether  into  a  mixtture.  To  make  milk  of  asafcetida  dilute 
with  an  equal  portion  of  water. 

Milk  of  asnfoetida  is  much  prescribed  and  extensively  used  as  a 
domestic  remedy.     Dose,  from  Q^  to  f5s8. 

Chloroform  Mixture,  vnthota  Camphor. 

Take  of  Chloroform,  purified. 

Fixed  oil  of  almondR,  of  each     ...  2  Huidrachms. 
Powdered  t;uRi -arable, 

Sugar,  of  each 2  drachma. 

OraiiRe-flower  water 1  fluidounce. 

Water 'H  fluidouncea. 

Make  a  mucilage  with  the  gum-arabic  and  sugar  and  about  J  a  fluid- 
ounce  of  the  water,  then  add  the  chloroform  and  almond  oil,  previously 
mixed  together,  triturate  into  a  uniform  milky  liquid,  and  gradually 
dilute  with  the  remainder  of  the  ^valer  and  the  orange-flower  water. 

Dose,  a  teaspoonful,  containing  about  10  drops  of  chloroform.  The 
liability  of  chloroform  to  separate  from  mucilaginous  excipicnts  is,  in 
this  case,  obviated  by  combining  it  with  almond  oil,  which  may  be 
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replaced  by  good  olive  oil,  and  furDiahes  aa  excellent  mixture.     (See 
Elixir  C'hloroJ'ormi,  page  710.) 

Hyrupus  amt/gdaUn  furnishes  one  of  the  best  vehicles  for  the  admin- 
istratiou  of  chloi-oform ;  f5j  of  chloroform  and  )[v>v  or  fovij  of  syrup 
wlieu  shakea  together  I'orm  an  excellent  mixture. 

Miatura  Oiloroformi,  U.  S.  P.  (with  Camphor). 

Take  of  Purified  chloroform,  eight  partH              .                 .     '  .  8 

Camphor,  two  parts 2 

Fresh  yolk  of  egg,  ten  purts 10 

Water,  eighty  parts 80 

100 
Hub  the  yolk  in  a  mortar  first  by  it^lf,  dien  with  the  camphor,  pre- 
viously dissolved  in  the  chloroform,  and  lastly,  with  the  water,  gradually 
added,  so  as  to  make  a  uniform  mixture. 

This  new  officinal  preparation  cont^na  about  10  minims  of  chloro- 
form and  4  grains  of  camphor  to  each  tablespoonful,  which  would  be 
the  maximum  dose. 

An  Anodyne  Mixture.     (Dr.  Job.  Farrish,  Sr.) 

Take  of  Spt.  cetheris  conip., 

Spt,  lavanduls  comp.,  aa (3j. 

Spt,  ammonite  arotiiat. 
I^iq.  morphine  sulphatii; 

Sacchari Sg. 

Miace. 

Sig. — A  small  teasixionful  every  hour  until  relieved. 

This  old  recipe  possesses  unusual  interest,  from  having  been  prescribed 
foragcutlcman  in  Fhitadelphia  who  had  it  renewed  at  one  establishment^ 
at  intervals,  for  nearly  30  years. 

Mixture  of  Cknnabia  Indiea. 


Ft.  solutio  et  cum— 


Aquieciiiriamomi fjij. 

Miace,  secundum  artcra. 

Dose,  a  tcaspoouful,  representing  1  grain  of  the  extract 

NABaiTics  AND  Nkrvous  Sedativeb. 
Liquor  Morphince  Suiphaii^. 


KT.  viij         M.  j. 
Oss  iSj. 


Dissolve  the  morphine  in  the  distilled  \vater. 
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This  is  an  illustratioa  of  the  moet  convenieot  method  of  giviog  small 
doses  of  soluble  substances ;  here  the  proportions  are  so  adjusted  that 
each  t«Hapoonful  shall  represent  J  gr,  of  morphine,  which  is  rather  a 
small  dose, 

A  favorite  prescription  for  after-pains  in  obatetrie  practice  b  a  solu- 
tion ol'  sulphate  of  morphine  in  camphor  water,  in  the  same  proportion 
as  the  above.     Do^,  the  same. 

Abterial  and  Nehvous  Sedatives. 

A  Sedative,  IHapkoretio  Gtmitnation. 

EschO]. 
Take  of  Vini  antimonii ni,viij. 


Spt.  »theris  nit.,  fia f^ea        "Iviij. 

Tinct.  digitalia fSj  ~ " 

Syr.acidTcitrici ffiij. 


Miace. 

Sig. — Take  a  teasiKwnful  every  3  or  4  hours. 

Remedy  in  Pvhtumary  and  Catarrhal  Diaeasea,  etc.,  v/naiUmded  by  Fever. 
Take  of  Acidi  liydrocyanir:! Ktt.  xt. 


Sympi  to)ut*ni      .......        Q'^- 

Mucil.  acaciee f^ij. 

M,,  fiat  inistmtt,  capiat  cochl.  parvum  ter  quarterve  die. 

This,  with  several  similar  combinations  of  hydrocyanic  acid,  is  highly 
recommended  by  Dr.  Horace  Green,  and  published  by  him  among  his 
selections  from  favorite  prescriptions  collected  from  distinguished  Amer- 
ican physicians,  in  a  scrap-book  kept  for  the  purpose.  Eeiidered  much 
more  dilute,  this  is  recommended  as  one  of  the  best  of  remedies  for 
hooping-cough. 

Q-eamte  Mixture. 

Take  of  Crensote gtt.  xvj. 

Powdered  RUm-arahip 3j, 

Sugar Sfw. 

Water f|ij. 

Triturate  the  creasote  with  the  gum  and  sugar,  then  gradually  add  the 
water  and  triturate  to  a  uniform  mixture. 

Dow,ateaspooDful,  containing  one  dropofcreafiote,  used  in  bronchitis, 
phthLiis,  etc.,  and  to  check  vomiting.  Creaaote  is  soluble  in  water  to 
the  cxtcntof  ntv  to  f.^,and  for  external  use  is  best  made  intoasuitable 
solution  by  shaking  up  witli  water, 

Aqaa  Oreaeoti,  U.  S.  P. 


Take  of  Creasote,  one  part 

Distilled  wat<!r,  ninety-nine  parts 


Mix  them,  and  agitate  the  mixture  until  the  creasote  is  dissolved  and 
filter  through  a  wetted  filter. 
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Cathaetics  and  Laxativbs. 
Cador-OU  Mixture. 
Take  of  Oum-arabic  in  powder, 

Sugar,  of  each 3iij. 

Oil  of  mint gtt.  iv. 

Triturate  into  a  uuiform  powder,  and  add  water  fovj,  or  Bulficient  to 
briog  the  mucilage  to  the  coDeisteuce  of  castor-oil,  then  add,  \>y  degrees, 
.castor-oil,  f^,  coutiuuing  the  trituration  till  it  combines  into  a  perfect 
emulsion,  with  a  uniform  milky  appearance;  should  this  fiiil  to  appear, 
add  a  little  more  water,  or,  if  the  mucil^e  is  evidently  too  dilute,  a  little 
more  gum,  care  being  taken  to  produce  the  uniform  milkinesa.  Dilute 
this  by  adding  wafer  sufGcieut  to  make  f^iv. 

This  will  make  a  perfect  castor-oil  emulsion.  If  oil  of  turpentJne  is 
to  be  incorporated  with  it,  let  it  be  added  to  the  mixed  gum  and  sugar, 
before  introducing  the  water  and  oil,  or  let  it  be  first  perfectly  mixed 
with  the  castorK>il.  If  laudanum,  or  some  carminative  and  coloring 
adjuvant  is  desirable,  it  may  be  added  at  the  time  of  bottling.  In  no 
case  should  the  oil  be  introduced  into  the  bottle  until  combing  with  the 
other  ingredients,  as  a  portion  will  then  adhere  to  the  sides,  and  be 
imperfetSy  incorporated  with  tJie  gum.  Each  (ablespoonful  of  this 
mixture  contains  iS]  of  oil,  and  may  be  given  every  hour  till  the  desired 
effect  ia  produced. 

Several  demulcent  mixtures — as  those  of  olive  oil,  almond  oil,  f^. — 
may  be  made  upon  this  model.  Copaiva  mixture,  introduced  among  the 
diuretics,  may  have  a  similar  oompoeition.  The  proportion  of  gum  and 
sugar  to  the  oily  ingredient  (,5iij  each)  to  i^)  should  be  remembered,  as 
it  applies  equally  to  the  other  cases  named. 

ExtemptyraaeooB  Oraxm  of  ToriOir  Draught. 

Take  of  Tartaric  acid Six. 

Water f^yj. 

Make  a  solution  and  label  No.  1. 

Bicarb,  potaaaium ^vj. 

Water fjv). 

Make  solution  and  label  No.  2. 

Mix  from  1  to  2  tablespoonfuls  of  No.  1  with  the  same  quantity  of 
No.  2,  and  drink  immediately. 

In  this  way,  the  bitartrate  of  potassium  is  obtained  in  solution, 
although,  if  allowed  to  stand  a  few  minutes,  the  liquid  will  deposit  the 
salt  in  a  white  crystalline  powder, 

A  Ckaraoal  and  Blue  Mass  Mixture. 

Take  of  Carbo  ligni  . 
Sodii  bicarb. 
Mass.  pil.  hydrarg. 
Synipi  rhei  aromat. 
Aquni    .         .         . 

Triturate  together  into  a  uniform  mixture.     Doee,  a  tablespoonfuL 

lJ.qit.2e0b,GoO<^IC 


BEPBIOERAHT8    AND    ANTACIDS.  987 

This  waa  farDishcd  by  Dr.  John  D.  Griscom,  who  found  it  to  meeta 
very  common  indication  in  general  practice. 

A  Magnetia  iGxture /or  Oiiidren. 

Take  of  Magnesia  (Hueband's) 3j- 

Powd,  gum-arabic  5ea. 

Triturate  together,  and  add 

Aromat.  syrup  of  rhubarb Riij. 

Fennel  water t^'iBB. 

A  teaspoonful  is  an  appropriate  dose. 

To  tliJB  mixture  may  be  added,  gr.  xv  of  mercurial  maea,  which  should 
be  triturated  with  the  powder,  and,  if  required,  the  addition  of  say 
nivii)  of  laudanum,  or  f5j  of  paregoric.  The  precaution  of  shaking  up 
before  administering  should  not  be  overlooked. 

JSatura  Magneske  et  AaafcdidcE,  U.  S.  P.     {Mixture  of  Mc^/neaia  and 
Aaafetida.)     {l)ewees'  Carminaiioe.) 

Carbonate  of  maffnesium,  five  parts 6 

Tincture  of  aaafetida,  seven  parta 7 

Tinctureof  opium,  one  part 1 

Sugar,  ten  parts        ..•        .....        .  10 

Distilled  water,  »  Bufficient  quantity 

To  make  one  hundred  parts 100 

Bub  the  carbonate  of  magnesium  aud  sugar,  iu  a  mortar,  with  the 
tincture  of  asafetida  and  tincture  of  opium.  Then  gradually  add  enough 
distilled  water  to  make  the  mixture  weigh  100  parts. 

Refrigerants  aud  Antacids. 

Mistura  Potasm  Qtratis,  U.  S.  P.    {Liquor  Potassa  CitraUa,  U.  8.  P., 
1850.)  (Neutral  Mixture,  or  Saline  Draught.) 

Take  of  Fresh  lemon-juice,  strained,  one  hundred  parts  .        .     100 
Bicarbonate  of  potassium,  about  ten  parta,  or      .        .     Q-  s. 

Add  the  bicarbonate  gradually  to  the  lemon-jnice  till  the  acid  b  com- 

Eletely  saturated,  then  strain  through  muslin.     This  preparation  should 
H  freshly  made  when  wanted  for  use. 

Liquor  Potassm  Qtratis,  U.  S.  P. 

Take  of  Citric  acid,  six  parts 6 

Bicarbonate  of  potnasium,  eight  parta  ....        8 
Water,  a  sufficient  quantity 

To  make  one  hundred  parts 100 

Dissolve  the  acid  and  bicarbonate  in  the  water,  and  strain  the  solu- 
tion through  mualin. 
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In  preparii^  mistura  potassii  citratia,  the  use  of  fi-esh  lemtms  is  in- 
dispensable, and  It  is  to  provide  for  the  occasional  scarcity  of  tliese  that 
the  officinal  liquor  potassii  citratia  is  prescribed.  Oil  of  lemon,  whith 
was  formerly  directed  in  this  preparation,  is  now  omitted,  and  this  and 
sugar,  when  considered  desirable,  should  be  prescribed  with  the  solution. 
Caxe  matt  be  taken  in  addine  bicarbonate  to  use  a  glass  ro<l,  porcelain 
spatula,  silver  spoon,  or  similar  utensil,  which  will  not  corrode  or  ini- 
part  a  metallic  taste  to  the  preparation.  It  will  also  facilitate  the  opera- 
tion of  saturating  the  acid  to  triturate  the  crvstals  of  bicarbonate  in  a 
dry  mortar  into  a  powder  before  adding  it,  little  by  little,  to  the  liqnid. 
The  delay  of  filtering  through  paper  may  be  veiy  much  obviated  by 
using  a  fine  muslin  strainer,  or  by  pining  the  base  of  a  glass  funnel 
with  some  cotton,  and  pouring  the  liquid  through  it  into  die  containing 
vial ;  it  is  an  object  to  conduct  this  operation  quickly,  so  as  to  retain  and 
bottle  up,  as  much  as  possible,  thecarbonieacid  gas  liberated  in  the  reaction. 

In  making  the  solution  both  citric  acid  and  the  bicarbonate  are- 
directed  to  be  weighed  beforehand,  and  then  the  whole  amount  being 
added  there  will  be  no  doubt  as  to  tlie  exact  saturation  of  the  acid:  this 
is  not  practicable  in  the  lemon-juice  process,  as  there  is  uo  certainty  as 
to  its  strength.  In  saturating  lemon-juice  it  is  ^vell  to  cease  adding  the 
bicarbonate  before  it  becomes  perfectly  saturated,  or  rather  to  err  on  the 
side  of  acidity  than  that  of  alkalinity.  A  slight  excess  of  alkali  may 
render  the  mixture  quite  disagreeable,  while,  on  the  other  hand,  the 
excess  of  acid  should  be  extremely  small.  This  subject  may  be  con- 
cluded by  presenting'  the  following  additional  formulas  for  similar 
preparations : — 

RedQceil 

Take  of  Citrate  of  potassium  ....     Jvj  3iij. 

Water Oss  ^iv. 

Sugar 3m  gr.  xt. 

Oil  of  lemon "ij  gtt  j. 

Make  a  solution. 

Here  there  is  no  effervescence,  and,  consequently,  no  carbonic  arid  in 
the  solution.  In  other  respects  it  is  the  best  recipe,  because  so  readily 
made.  The  sugar  may  be  omitted  or  not,  at  pleasure,  but  seems  to  me 
to  improve  it.  The  substitution  of  carbonic  acid  water  for  common 
water  is  an  improvement  in  making  this  preparation. 

The  following  recipe  is  that  of  my  friend,  Ambrose  Smith : — 

71»  make  Effervescing  Neutral  Mixture  Extemporaneaudy. 


Take  of  Bicarbonate  of  potassium       .        .  ^iij  3vj- 

Citric  acid xij,  3i'j  Sas,  Bij,  gr-  »- 

Sugar giss  3iij- 

Oil  of  lemon gtt.  xvj  ntiv. 

Mix  thoroughly  and  reduce  to  a  uniform  powder,  and  keep  in  a  well- 
stopped  bottle.  To  make  neutral  mixture,  dissolve  3yj,  3j  in  Oss  water 
(3iij,  gr.  X  to  f^ivj ;  this  proportion,  however,  is  somewhat  less  than 
the  strength  of  the  lemon-juice  saturated  with  bicarbonate  of  potas^nm, 
and  is  considered  an  improvement,  in  view  of  the  free  and  c 
of  the  preparation. 
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Effervescing  I>raught. 

Take  of  Bicarbonate  of  potaaaium 3ii.  gij. 

Water f^iv. 

Make  a  solution. 

ZHrecHona. — Take  a  tablespoonful  of  lemon-juice  diluted  vrith  a 
lableepoonful  of  water,  and  add  to  it  in  a  tumbler  a  tablespoonful  of 
tiiis  solution,  then  drink  immediately. 

Effervescing  Draught  wUhovt  Lemon-juice. 

Take  of  Bicarbonate  of  potaeeium 3ij,  ^ij. 

Sugar 3i. 

Water fSiv. 

Make  a  solution  and  label  No.  1,  the  alkaline  solution. 

Take  of  Citric  acid 3ij- 

Oil  of  lemon t>L}. 

Water fJiT. 

Make  a  solution  and  label  No.  2,  the  add  solution. 
Directions. — Take  a  tablespoonful  of  No.  1,  add  a  tablespoonfol  of 
water,  and  to  the  miztiue,  in  a  clean  tumbler,  add  a  tablespoonful  of 
No.  2 ;  drink  immediately. 

Effercescing  Fever  Poicders. 

Take  of  citric  acid,  dried  and  powdered 3v. 

Divide  into  12  parts,  wrapped  in  white  writing  paper. 
Take  of  bicarbonate  of  potaaeium,  dried  and  powdered        .    ^tibb. 

Divide  into  12  parts,  wrapped  in  blue  paper. 

Inclose  these  white  and  blue  powders  alternately  in  a  tiu  box. 

In  drying  the  bicarbonate  the  temperature  should  never  rise  above 
120"  F. 

Dtrediona. — IHssolve  the  contents  of  a  white  paper  in  a  tumbler,  one- 
third  full  of  cold  water,  then  stir  in  the  contents  of  a  bine  paper,  and 
drink  immediately. 

A  dose  ie  usually  given  every  2  or  3  hours  during  the  prevalence  of 
the  fever. 

The  various  forms  of  citrate  of  potassium,  whitji  are  now  described, 
constitute  favorite  remedies  in  fever;  sometimes  spirit  of  nitric  ether, 
tartar  emetic,  tincture  of  digitalis,  tincture  of  veratmm  viride,  and  other 
remedies  are  added  to  them. 

The  eflervescing  draught  is  said  to  be  the  best  way  to  give  alterative 
or  sedative  doses  of  tartar  emetic  when  die  stomach  is  irntable. 

Liquid  Subatituie/or  Dover's  Powder. 

Take  of  Vin.  ipe(»c nutyj- 

Tinct,  opii iiLxiy. 

Spirit,  cetheris  nit fSj. 

Miflce. 

fi^. — Take  at  one  dose  diluted  with  n«ter  on  going  to  bed. 
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Antacids. 
A  MM  Antacid  for  Young  Injants.    {Soda  3iint.) 

Take  of  Sodii  bicarb Jsa. 

A<|U£e  mentbs ^iv. 

Spirit,  ammon.  arom fSJ. 

Ft.  solutio. 

Prescribed  by  Dr.  Meigs  and  otiiers.  Doee,  a  tcflspoonful,  as  an  ia- 
nocent  substitute  for  the  nuoierous  carminatives. 

Mistura  Rhei  et  Soda,  U.  S.  P.     (Mixture  of  Rhvbarh  and  Soda.) 

BicHrbonate  of  sodium,  thirty  parte 30 

Fluid  extract  of  rhubarb,  thirty  parta 30 

Spirit  of  peppermint,  thirty  parte 30 

Water,  a  Bumcient  qunntity 

To  make  one  thousand  parts 1000 

Dissolve  the  bicarbonate  of  sodium  in  500  parts  of  water,  add  the 
£uid  cxtnu^  of  rhubarb  and  tlie  spirit  of  peppermint,  and,  lastly,  enough 
water  to  make  the  mixture  weigh  1000  parte. 

Aroinatk  and  Antacid  Corrective  of  Indigestion. 

Take  of  Sodii  bicarbonatia Aiv. 

liifua.  gertiaure  tmmp §''**■ 

Aijua;  mentliw  pip fjiij. 

Tiiict.  cardamomi  comp f^ss. 

Misce. 

Dose,  a  tablesp<«)iiful  as  required. 

The  alxivc  makes  a  handsome  preparation ;  it  was  furnished  me  by 
my  friend  Dr.  J.  J.  Levick. 

Carbonated  Svla  Rwders, 
For  making  a  draught  of  soda  water  extemporaneously. 
Take  of  Bicarbonateof  sodium    .    gr.  xxiij.     Fold  in  a  blue  paper. 
Tartaric  acid    .        .        ■    ^r.  xx.        Fold  in  a  white  pjiper. 

Diredionx  for  Use. — Dissolve  the  powders  contained  in  the  white  sad 
blue  pajiers  in  separate  tumltlers,  each  nearly  half  full  of  water,  then 
mix  tlieir  contents,  and  drink  immediately.  A  little  syrup  may  be 
added  to  one  or  both  of  the  gla.sses  before  mixing.  Theae  are  usually 
put  into  boxc>s  containing  12  of  each  kind  of  powders.  (See  SadHiz 
Pointers,  jiage  819.) 

Yeast  Pmvders. 

A  substitute  for  yeast  in  making  batter  cakes,  having  the  advantage  of 
niiiking  the  Iratter  perfectly  light  and  ready  for  bakmg  without  delay, 
and  greatly  diminishing  the  liability  to  liecome  aour.  Many  dy8i)eptic8, 
who  cannot  tolerate  fresh  light  cakes  when  made  with  yeast,  <an  eat 
tlieni  with  impunifj-  when  raided  in  this  way. 

Bicarbonate  of  Bodinm        .        .    120  grains.    Fold  in  blue  paper. 
Tartaric  acid        .        ,        .        .    100     "  Fold  in  white  paper. 

XHrrcfinnafiir  T'se. — Put  the  contents  of  a  white  and  blue  paper  into 
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separate  teacupe  filled  with  water,  and  t^tir  until  perfectly  dissolved. 
Mix  a  sullicient  qtiantit)'  of  batter  for  6  or  8  persoDS  a  little  thicker 
than  asual,  to  allow  for  the  liquid  in  which  the  powders  are  dissolved ; 
and,  when  ready  for  baking,  stir  iu  well  the  contents  of  one  teacup,  tbeu 
add  the  other,  sUr  it  well,  and  i.'omnience  baking  immediately. 

A  more  economical  way,  and  sufficiently  accurate  in  view  of  the  harm- 
lessne^  of  the  ingredients,  is  to  keep  supplies  of  the  biearbotiate  of  sodium 
and  tartaric  acid  in  separate  bottles,  wnich  will  insure  their  perfeet  dry- 
ness, aud  then  when  wanted  for  use  take  a  small  tcoflpoonfidof  cacb.and 
dissolve  as  above.  The  equivalent  weights  of  thetie  ingredients  have 
very  nearly  the  same  bulk.  If  bitartrate  of  potassium  is  sul>gtituted 
for  tartaric  acid,  it  must  lie  used  in  about  twice  the  quantify,  and  lx:ing 
insoluble,  must^  be  suspended  in  water  and  thoroughly  stirred  in. 

-  Demulcents  and  Diuretics. 

Mishira  Amygdala.,  U.  S.  P.    {Emidfiion  of  Almonds.) 

Take  of  Swoel  almonds,  six  parte 6 

Oniii-arnbic,  in  fiiie  powder,  one  part      .        .        .        .  ] 

SiiRar,  three  parte 3 

Distilled  water,  one  hundred  parts 100 

Having  blanched  thcahnonde,  beat  it  with  the  gum-arabic  and  sugar, 
in  a  mortikr,  until  they  are  tboroiigbly  mixed,  then  rub  the  mixture  with 
distilled  water,  gradually  added,  and  strain. 

The  almonds  may  be  <s)nveniently  blanched  by  soaking  them  in  warm 
water  until  the  skin  is  softene<l,  and  then  scpiirating  the  kernels  by  rub- 
bing them  between  two  cloths,  or  pressing  each  between  the  thumb  and 
forefinger.  This  elc^^t  emulsion  is  often  \-aried  bv  the  use  of  \  the 
quantity  of  bitter  almonds.  By  diluting  the  officinal  syrap  of  almonds 
a  substitute  is  obtaine<l.  It  is  a  very  bland  and  delicious  demul<«nt, 
ti^en  ad  libitum,  or  used  as  a  veliicle  for  other  medicine:).  As  a  denml- 
cent  nutrient  in  pulmonary'  consumption,  it  has  becu  foimd  a  nsctul 
domestic  remedy. 

Eniuhion  of  Fluid  Extract  of  Cidkhs. 

Take  of  Oleoresin  of  culielw IJO  drojffl. 

Yolk  of  CRK 1 

Sugar,  powdered 2  drachms. 

Mint  wuler,  Bufticient  to  make  .        .        .        3  fluidoimces. 
Triturate  the  fluid  extract  with  the  powdered  sugar  and  yolk  of  e^, 
and  then  dilute  with  the  n'atcr.     Direct  a  teasjioonful  4  times  a  day. 

This  may  be  Inade  by  substituting  5ij  ix>wdcred  gum-arabic  and  .5j 
sugar  for  the  yolk  of  e^.  It  is  a  fine  stimulant  to  the  mucous  sur- 
faces, adapted  to  catarrhs,  etc.,  an  well  as  to  urinary  diseases.  The  dose 
is  foj,  containing  gtt~  v.  of  the  oleoresin  of  cubolts. 

Taraxacum  Mixtures. 

These  useful  cholagogtic  and  hixative  preparations  may  be  made  by 

the  addition  of  fluid  extract  of  taraxacum  to  any  other  ingredients 

desirable  to  incorporate  with  it,  either  for  the  purpose  of  increasing  its 
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action  on  the  boweh,  on  the  liver,  or  on  the  kidneys,  as  the  case  may 
require.  The  solid  extract  b  also  adapted  to  being  incorporated  in 
mixtures  by  trituration  with  about  4  times  its  weight  of  water. 

Alk(dine 
Tftke  of  Copaibte, 

Liq.  potassie,  d& fSij. 

Palv.  acftcise, 

Pulv.  sacchari,  aa 3U' 

Aq.  menth.  virid. q.  s.  ut  fiat  fjiv. 

Mix  the  copaiva  and  solution  of  potassa,  add  the  water,  and  triturate 
with  the  gum  and  sugar. 

In  this  pnweription,  which  b  prescribed  by  my  friend,  Dr.  William 
Hunt,  the  copaiva  is  combined  into  a  soap  with  the  alkali,  and  would 
be  perfectly  suspended  without  the  aid  ot  gum  and  sugar,  which  are 
added  to  obtund  the  acrid  taste.  Of  course,  oil  of  cubebs,  tincture  of 
opium,  and  other  adjuvants,  may  be  added  if  required.  The  usual 
method  of  suspending  copaiva  is  similar  to  that  given  in  prescription  for 
Oastor-OU  Mixture.  The  dose  is  a  tablespoonful,  containing  'txv  of 
copaiva. 

Extemporaneous  Solution  of  Acetate  of  Potassium. 

Take  of  Acetic  acid fSyj. 

Water fSii;. 

Bicarb,  potasaium    ....     3iijse,  or  sufQcient  to  form 
a  neutral  BolutiOQ. 

This  is  designed  to  ol)viate  the  necessity  of  weighing  the  very  deli- 
quescent acetate  of  potassium,  and  will  contain  to  each  f^  about  10 
grains  of  the  salt,  which  is  an  appropriate  doae.  The  admixture  of  fluid 
extract  of  taraxacum,  or  of  buchu,  or  of  spirit  of  nitric  ether,  or  comp. 
spirit  of  juniper,  will  be  appropriate  in  certain  cases. 

Baizoated  Alkaline  Mixture, 

Take  of  Potassii  bicarbonaa Siij. 

Acid,  benzoic 3j. 

Aquffi fjv. 

Syr.  aurant fj). 

Misce. 

Sig. — One  tablespoonful  3  times  a  day,  after  meals.  Prescribed  by 
Dr.  Ellwood  Wilson  in  torpid  conditions  of  the  kidneys  and  albuminuria. 

Smdamore's  Mixture  for  Gout. 


Tak 

Mix. 
Dose 
■octirec 

B  of  Sulphate  of  magneeium 
Mint  water    , 
Vinegar  of  colcWcum  . 
Syrup  of  saffron  . 

'.'.'.::'.    S^.Bij. 

1  to  3  tablespoonfuls  every 
1  in  the  24  hours. 

2  hours  till  4  to  6  evacuations  are 
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This  recipe  is  often  varied  by  the  subetitution  of  a  less  proportioD  of 
Hie  wine  of  colchicum  for  the  vin^ar,  the  omission  of  the  syrup  of 
saffion,  etc     The  above  is,  I  believe,  the  original  prescription. 

Donees'  Oolchicum  Mixture. 

Takeof  Wine  of  colcMcum  seed gtt.  xxx. 

Denftrcotized  laudanum gtt.  xxv. 

Sugar gr.  ixx. 

Water 1^. 

Mix. 

To  be  taken  at  night  in  one  drafl. 

Dr.  Atlee's  Prescription  for  Neuralgic  and  Rheumatic  Symptoms. 

Take  of  Ethereal  tincture  of  guaiacum    .....    fjj- 

Ethereal  tincture  of  colchicum fSjg. 

Ethereal  tincture  of  cannabis  ind fjij. 

Mix. 

Dose,  26  to  30  drops  every  4  hours,  on  sugar, 

EXPECTOBANTS,  ETC. 

Mistura  Ammoniaci,  U.  S.  P.    (Lac  Ammoniae.) 

Take  of  Ammoniac,  four  parte 4 

Water,  one  hundred  parte 100 


Rub  the  ammoniac  with  the  water,  gradually  added,  until  they  are 
thoroughly  mixed,  and  strain. 
Doee,  a  tablespoonful  as  a  stimulating  expectorant. 

Mistura  Glycyrrhizm  OrniposUa,  U.  S.  P.    (Brawn  Mixture.) 

Take  pure  extract  of  Liquorice,  three  parts 
Gum-arabic,  in  tine  powder,  three  parta 
Sugar,  three  parts       .... 
Camph.  tincture  of  opium,  twelve  parts 
Wine  of  antimony,  six  parts 
Spirit  of  nitrous  ether,  three  parts    . 
Water,  seventy  parts 


To  make  one  hundred  parts 


Rub  die  liquorice,  gum-arabic,  and  su^  with  the  water  gradually 
added ;  then  add  the  other  ingredients,  and  mix  the  whole  t<^ther. 

The  doee  of  this  very  popular  cough  medicine  is  a  tablespoonful,  or 
for  children,  f^. 

A  (hryza  Mixture  of  OahAey  etc 

Take  of  Oleoreein  of  cubeb f^j- 

Sulphate  of  morphine gr.  isa. 

Syrup  of  senega, 

Symp  of  wild  olierry,  of  each tgj. 
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Doee,  a  teaspoonful  occasionally.  Cubeb,  by  itB  exeelleot  e&cts  apm 
the  luucouB  surfaces,  is  well  adapted  to  the  treatmeDt  of  chronic  coughs, 
corjza,  and  sore  throat. 

A  Bahamic  EscpedorarU  Jfiarfwrc. 

Take  of  Synipi  tolutani, 

Syrupi  ipecacuanhas,  aa f^J- 

Ptilv.  acaciffl --  5j- 

Tinct.  opii  camph., 

Tinct.  lobelifE,  &a fjiij. 

Aqua fXj, 

Triturate  the  gum  and  water  together,  and  add  the  other  ingredieuts 
in  the  vial.     Dose,  a  teaspoonful. 

This  was  famished  by  Dr.  S.  W.  Butler,  of  Philadelpliia  Hospital, 
Blockley,  who  has  prescribed  it  with  satisfaction. 

Tolu  Cough  Mvdure. 

Take  of  Syr.  ecillte fSJ- 

Pulv.  acaciffi, 

Sacchari,  ad Si^- 

Aqune fS]^- 

Tinct.  tolutanu f^ij. 

Misce,  aecnndum  artem.     Doee,  f3tj. 

Mixture  of  Acdone,  Tar,  do. 


Take  of  Acetone 

Camph.  tinct  of  opium, 
Antimonial  wine,  of  each 
Wine  of  tar    . 


Mix,     Doee,  a  teaspoonful. 

Prescribed  in  asthma  by  Dr.  Washington  L.  Atlee. 

SpemuteeH  Mixiure. 
Take  of  Spermaceti 


Triturate  the  spermaceti  with  the  oil  until  reduced  to  a  paste,  then 
add  the  gum,  and  lastly  the  water  gradually.     Dose,  f^j- 

Cochineal  Hoopirtg-Cottgh  Mixture. 
Take  of  Carbonate  of  potasBium 9J- 


Powdered  cochineitl 

BugaJ- 

Water 


Make  a  mixture.     Dose  for  children,  i^,  every  2  or  3  hours.     An 
old  and  very  popular  remedy. 
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For  ffooping-Qnigh,     (By  Golding  Bird.) 

Take  of  Aluminis gr.  xxiv. 

Ext.  conii ST-  ^'j- 

Aq.  anethi  (velfoniculi) Riij. 

Syrupi  papaveru Jsij. — M. 

Sig. — For  an  adult,  a  deseertspoonfal  eveiy  6  hours. 
The  use  of  simple  tincture  of  belladonna,  in  doses  of  from  1  to  5 
drops,  3  times  a  day,  is  useful  in  most  cases  of  hoopiug-«ough. 


The  taste  of  fixed  oils  may  be  best  destroyed  by  adding  a  few  drops 
of  oil  of  bitter  almonds  to  a  piut  of  the  oil,  though  this  will  not  re- 
move rancidity,  which,  when  present,  is  the  great^  obstacle  to  their 
being  acceptable. 

The  mode  of  adminigteriug  the  fixed  oils  may  here  claim  attention ; 
by  observing  to  prevent  theu-  contact  with  the  month  in  swallowing, 
the  chief  objection  to  them  is  obviated.  This  may  be  vtu'ioufily  accom- 
plished by  enveloping  them  in  the  froth  of  fermented  liquors,  or  by 
pouring  them  into  a  glass  partially  filled  with  iced  water  or  an  aroma- 
tized water,  so  that  no  portion  of  the  oil  shall  tonch  or  adhere  to  the 
sides  of  the  glass.  When  carbcoic  acid  water  is  convenient,  it  fur- 
nishes, with  sareaparilla  syrup,  one  of  the  bctit  vehicles  fur  cantor  or 
ood-liver  oil ;  there  should  be  but  little  water  drawn,  but  it  should  be 
thrown  up  as  much  as  possible  into  froth. 

There  is  no  doubt  that  oil  mixtures,  though  less  conveniently  taken, 
are  more  rapid  and  more  active  in  their  effects  than  the  oils  themselves, 
and  the  following,  with  the  castor  oil  and  copaiva  mixtures,  will  illus- 
trate their  best  modes  of  preparation : 

Mixture  of  Cod-liver  Oil. 

Take  of  Cod-iiver  oil 6  fluidouncea. 

Lime-water 9  " 

To  the  lime-water,  in  a  pint  bottle,  add  the  oil,  and  shake  them ; 
flavoring  ingredients  may  be  added  at  pleasure. 

Midura  Old  MorrhwB  Amara.     (St.  Mary's  Hospital.) 

To  one  ounce. 

Take  of  Cod-liver  oil f^j  1  drachm. 

Powdered  gum-arabic    .  .     3ij-  9u  1  Bcruple. 

Spirit  of  peppermint     .        .        .     i^J  5  minims. 

Infuijion  of  quaaaia        .  .    fjvy  7  drachma. 

Make  an  emulsion  as  directed  in  the  case  of  castor-oit  mixture,  p. 
986 ;  dilute,  and  add  the  other  ingredients. 

Mitiura  Old  Amygdaiee.     (London  ConsumptioB  Hospital.) 

tn  one  ounce. 

Take  of  Oil  of  almonds f^  1  drachm. 

Rnlution  of  potaasa      ....    nixl  5  minima. 

f|vij        -  •      ■ 


Water fivij        7  drachi 

Combine  the  alkalhie  solutitm  with  the  oil,  and  dilute. 
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Olive  oil  may  be  substituted  in  thia  formula,  and  neat's-foot  oil  with 
a  slight  increase  in  the  propordoQ  of  solution  of  potaasa.  A  medicated 
water,  as  mint  or  bitter-almond  water,  may  be  used,  in  part  or  entirely 
superseding  water. 

Migtura  Old  Cocoa  Nwda.     (Loudon  Consumption  Ho^itaL) 

Bednoed. 

Take  of  Cocoanut  oil ^,  3^        100  grains. 

,       Spirit  of  ammonia        .  .    iSiii 

Water ilyj 

Mis. 


Alterative  preparadoos  are  oAen  made  by  the  addition  of  the  various 
iodiiie,  mercurial,  and  other  alterative  salts,  to  the  Galenical  prepantn 
tJons  of  sarsaparilla,  conium,  etc.  As  a  general  rule,  thvsi  salts  are 
incompatible  with  each  other ;  those  which  are  insoluble  are  conveniently 
prescribed  with  iodide  of  potassium,  which  is,  in  fact,  one  of  their 
natural  associated  solvents.     (See  Syrapa^ 

God-liver  Oil  and  Red  Io(Ude  of  Meremy. 


Triturate  together. 

This  forms  a  clear  solution,  and  each  tablespoonful  doee  contains  ^ 
gr.  of  the  red  i<xli(le  of  mercury ;  it  is  a  combination  occasionally  indi- 
cated. Iodine  itself  is  sometimes  given  in  the  oil,  and  fixuu  ^  to  ^  gr. 
to  iSi  niakes  a  good  addition  in  certain  cases. 

Ahthelmintics. 
Arithelminiic  %rMp.* 

Take  of  Syrup  of  rhubarb IJiv. 

Fluid  extract  of  senna fgij. 

Oil  of  chenopodium Qy. 

Mix  them. 

Dose,  a  teaspoonful  3  times  a  day. 

Emulsion  of  JPumpHii'Seeds. 

Take  of  Pumpkin -seeds,  fresh iV^- 

Sugar |ij. 

Gum-arabic,  in  powder ^es. 

WalOT Pj. 

Blanch  the  seeds,  beat  them  into  a  mass  with  tlie  sugar,  then  add  the 
gum-arabic,  and  gradually  the  water. 

I>oee,  a  pint  in  the  courw  of  the  day,  for  topeawrm. 

The  use  of  the  seeds  of   Cucurbiia  pepo  (pumpkin)  in  tapewonn 

originated  in  the  United  States.     I  believe  the  first  account  of  thor 

*  8w  aln  pmoriptioQ  Oil  Tarpentiiia. 
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properties  wa«  published  by  Dr.  Jones,  of  Boston ;  their  use  haa  now 
extended  to  Europe  aud  to  Algeria,  where  they  have  been  recently 
raiorted  on  fevombly  by  M.  Tarnoau,  a  militaty  surgeon.  Tha  form 
of  electuary  is  perhaps  better  than  the  emulsion  prescribed  above.  It 
is  directed  to  be  nuule  by  depriving  10  drachms  of  the  seed  of  their 
husks,  pounding  them  in  a  mortar  with  sufficient  sugar  into  a  paste,  aud 
adding  to  this  a  small  cup  of  milk ;  to  be  taken  at  one  dose,  following 
with  a  doee  of  castor  oil  in  2  hours. 

jELI,rE9. 

Jellies  made  of  Jixed  oils  have  the  advant^e  of  diminishing  the 
adhesion  of  these  to  the  mouth,  which  is  their  most  disagreeable  prop- 
erty. Cod-liver  oil  and  caator-oil  jellies,  as  patented  by  Quern,  of  New 
York,  enjoy  a  lai^  sale,  and  are  much  prescribed  by  phyaiciana.  With- 
out interfering  with  this  patent,  the  physician  may  prescribe  jellies 
of  any  of  the  fixed  oils  or  of  copaiva  by  the  following  recipe,  con- 
trived with  the  aid  of  my  colleague,  Wm.  C.  Bakes : — 

Take  of  the  fixed  oil 1  ounce. 

Honey  and  eyrup,  of  each  .        .        .        .      }  fluidounce. 

Powd.  gum-nrabic 2  drachms. 

Rnseiftu  isinglass .        .                .        ■        .40  grains. 
Orange-tlower  water 6  fluidrachma. 

Dissolve  the  isinglass,  by  the  aid  of  heat,  in  |  an  ounce  of  the  orange- 
flower  water,  replacing  the  water  as  it  evaporates,  triturate  the  other 
ingredients  with  the  remainder  of  the  orange-flower  water  into  a  homo- 
geneous mass,  in  a  warmed  mortar,  then  form  an  emulsion  by  adding 
the  solution  of  isinglass,  stir  as  it  cools,  and  set  aside  to  gelatinize. 

The  orange-flower  water  may  soon  become  distasteful,  and  should 
then  be  replaced  by  other  flavora,  of  which  bitter  almond  most  com- 
pletely dL'^ises  the  taste  of  cod-liver  oil. 


CHAPTER    IV. 

styptic  and  depilatory  powders,  lotions,  injections, 
collyria,  enemas,  oargles,  baths,  inhalations,  and 
fumigations. 

Styptic  Powders. 

THE  persulphate  of  iron  (Mon.sell's  salt),  described  under  the  head  of 
Preparations  of  Iron,  is  perhaps  best  adapted  to  arresting  hemor- 
rhage. The  following  may  be  instanced  as  a  combination  suited  to  the 
eame  purpose: 

Take  of  Resince  pulv., 

Aluminte  exsiccat., 

Acacia;  piilveris,  a5,  partes  nquales. 

M.  et  in  pulv.  trit, 
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Cbudtioum  DepikUorium.    (Loadon  Skin  Hospital.) 

Take  of  Orpiment 3j, 

Quicklime 3'^- 

Starch Si^- 

Mis  and  tritinate  together  into  a  fine  powder. 
LOTIOSB. 

Soluble  salts,  chiefly  of  the  astrlagent  class,  dissolved  in  distilled 
water,  or  in  distilled  rooe-water,  desigued  for  external  application,  con- 
stitute loHong,  or  washes;  these  are  to  be  applied  to  the  suHaoe,  usually 
upon  a  folded  piece  of  muslin  or  lint,  chiefly  for  oooling  and  astrii 
purposes.  Lead-water  is  the  only  officinal  lotion.  Vin^;ar  and  v 
or  water  alone,  is  applied  for  the  same  purposes.  In  various  chronic 
skin  diseases,  lotions  containing  sulphuret  of  potaseiuoi,  chloride  of  zinc, 
corrosive  chloride  of  mercury,  borax,  solution  of  chlorinated  soda,  and 
other  chemical  agents,  are  employed.  Glycerin,  by  its  solubility  in  water, 
and  its  emollient  properties,  is  well  adapted  to  this  form  of  application. 
The  recipes  appended  are  selected  as  illustrations  of  this  class ;  they  are 
generally  well-luiown  preparations. 

Creatote  Lotion. 

Take  of  Creasoti &i-'^- 

Aoeli feij. 

Aqute fJij. 

Misce. 

Applied  to  phagedenic  ulceration,  chancres,  and  a  vari^  of  sures. 


LoHo  Hydrargyri  Flava,  Br.  Ph.     (YeUov)  Waah.)    (Aqua 
PhagedixnKa^ 

Take  of  Hydrar^ri  chloridi  corrosivi       .        .        .        .        ct.  lyj. 
Liquoris  calcis i^viij. 

Misce. 

The  binoxide  of  mercury  is  precipitated  as  a  yellow  p3wder,  and 
diffused  through  the  liquid ;  sometimes  the  proportion  is  diminished  to 
gr.  j  in  each  f^.  It  is  a  very  popular  application  to  certain  t  "" 
and  to  V 


Xo^  Hydrargyri  Nigra,  Br.  Ph.     {Black  TTasA.) 


Misce. 

Protoxide  of  mercury  is  here  thrown  down  by  the  lime  as  a  black 
precipitate,  though  there  is  quite  an  excess  of  calomeL  It  has  similar 
applications  to  the  for^;oing. 
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GranviU^t  Onmter-irriiant  or  Avtidynout  Lotiona. 
The  mild  :— 

Take  of  Liqiioris  ammonie  fortioria f3j. 

Spiriti  roemarini tZjj. 

llucturte  camphone         ....  ,        f3^. 

Misce. 
The  strong : — 

Take  of  Litiuoria  ammonie  forlioris f^x. 

Rpirilj  roemarini .'       fjiv. 

Tiiicturee  camphorse i3ij. 

Migee. 

These  preparations  will  blister  in  periods  varied  from  2  to  10  minuteSf 
by  saturating  with  them  a  piece  of  linen  folded  5  or  6  times  over  a  coin, 
and  pressing  it  upon  the  port.  Over  more  extended  surfaces,  a  similar 
method  is  ^opb^l  by  protecting  the  lotion  from  evaporation. 

Lotion  for  ChUblaitu, 

Take  of  Muriate  of  ammonium ^ea. 

Water fiiv. 

Muriatic  acid fsj. 

Alcohol Qm. 

Apply  morning  and  evening. 


Dr.  ITumoB'a  Nipple  Wash. 

Tincture  of  galls 

Triturate  blether  until  as  nearly  dissolved  as  possible. 


Take  of  Alum Sj. 


Clement  Almond  Lotion. 

Take  of  Gum  eenf^I |iv. 

Boiling  water Cong.  j. 

Strain,  and  when  oold  add — 

Tinct.  benzoin fjij- 

Alcohol f|ij. 

Corroflive  chloride  of  mercury SjiBJ- 

Dissolve  the  corrosive  chloride  in  the  alcohol,  before  mixing  with  the 
other  ingredients, 

Jtlilk  of  Rosea  for  Chapped  Hands. 

Take  of  Almonds,  blanched ^. 

Beat  to  a  paste,  and  mix  with — 

Rose-wnter i^vj. 

Heat  to  about  212°  F.,  and  incorporate  with — 

White  wax M. 

Almond  oil |ij- 

White  Castile  Boap SJ- 

Melt  ti^ether  and  thoroughly  incorporate,  then  add — 

Honey  water ^ij. 

Cologne  water f^. 

Oil  of  bitter  almond K^^  i^- 

Oil  of  ruse  geranium git.  v. 

Glycerin f^as. 
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After  waging  the  hands  with  warm  water  am)  OistUe  or  cither  mild 
Boap,  apply  tlie  milk  of  roses,  and  rub  it  thoroughly  in,  then  wipe  them 
wiui  a  dry  towel. 

Milk  of  roses  is  adapted  to  being  put  up  in  rather  wide-mouth  vials, 
and  is  directed  to  be  applied  to  chapped  hands,  or  other  excoriated 
parts. 

COIXYRIA. 

Collyria  are  lotions  or  applications  to  the  eye,  called  eye-washes. 
They  are  generally  composed  of  astringent  salts,  as  sulphate  or  acetate 
of  zinc,  sulphate  of  copper,  or  of  iron  or  nitrate  of  silver,  the  propor- 
tion seldom  exceeding  gr.  viij  to  f^. 

OiMyrium  Atropine  Sulphatis.    (Guy's  Hospital.) 

Take  of  Atropinte  Bulphatie gr.  iij. 

Aqu66 l3i- 

Ft.  solut. 

A  Buhetitute  for  solutions  of  extract  of  belladonna  for  dilating  the 
pupil. 

OMyrium.  Aeidi  Borid. 

Take  of  Boric  acid SI-  '"■ 

AquaBoee T^. 

Mix. 

Gdhpium  Sodii  Boratis. 

Take  of  Sodii  borattB f^-  iv. 

Aqua  camphorae. .        .      ■ i3j. 

Mix. 

Thomas's  Eye  Water. 

Take  of  Su1phat«  of  zinc, 

Chloride  of  sodium . 
RoBB-water  (distilled) 

Make  a  solution,  and  apply,  suitably  dilated,  to  inflamed  eyes. 

The  infusion  of  saasafras-pith  is  a  good  addition  to  this  and  similar 
eye-washes.  The  aqueous  extract,  or  the  wine  of  opium,  is  much  used 
in  oollyria. 

iNJECnONS. 

Injections  are  solutions  intended  to  be  thrown  into  the  external  ear, 
the  urethra,  bladder,  vagina,  etc.  They  resemble  the  forcing  class  in 
composition  and  in  strength.  In  gonorrhoea,  the  use  of  injections  of 
the  astringent  metallic  salts  is  very  common,  as  also  of  vegetable  as- 
tringents. 

JnJecHo  Argentt  Mtratis.    (Westminster  Hospital) 

Take  of  Nitrate  of  silver 6  grains. 

Diluted  nitric  acid 5  minima. 

Djslilled  water 4  ounces. 

Make  a  solution. 
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ChmpbeWa  Injection  for  Gonorrheea. 


Take  of  Zinci  sulph. 


Si. 


Flumbi  acetN 
Tinct.  opii, 
Tiiict.  eaWchu,  &k 

Misce. 

This  is  an  iuBtaoce  in  which  chemical  i 
viaedly  so  as  to  produce  a  veiy  fine  precipitate,  which,  being  difiiiiied  in 
the  liquid  aod  d^foeited  on  the  mucous  membrane  of  the  urethra,  favors 
the  therapeutic  effect  intended. 


incompatibles  are  mixed  ad- 


.  Dissolve,  for  injection  in  gonorrhcea. 

An  improved  form  of  gki^  pcnb  syringe  has  an  enlargement  of  the 
tube,  which  enteiB  the  urethra,  at  the  extreme  end,  so  as  to  fill  the  whole 
diameter  of  the  tube  and  prevent  the  backward  flow  of  the  liquid,  while 
the  rounded  end  is  less  liable  to  produce  irritation  than  a  more  pointed 
termination, 

Enemata. 

The  custom  of  injecting  t«pi<]  xt'ater  and  various  bland  and  medicinal 
liquids  into  the  rectum,  for  the  relief  of  coetiveuess,  has  become  very 
common  of  latter  years,  and  the  forms  of  apparatus  contrived  are 
numerous  and  ingenious,  constituting  a  considerable  article  of  trade 
with  dni^ists  and  aiHithecarics. 

The  forms  of  self-injection  apparatus  made  by  Davidson,  Mattt<on, 
and  others,  oonsiating  of  a  gum-elastic  bulb  designed  to  be  grasped  in 
the  hand,  and,  by  alternate  contractiou  and  expansion,  to  draw  the  fluid 
from  a  basin  and  throw  it  through  a  flexible  tube  and  metallic  injection- 
pipe  into  the  rectum  or  vagina,  has  almost  superseded  the  olcl  kind 
which  worked  with  a  piston.  A  French  pattern,  however,  whidi  con- 
sists of  a  cylinder  and  piston  working  by  a  spring,  designed  to  be  wound 
up  to  its  utmost  tension,  and  then,  on  the  opeuine  of  a  faucet,  to  throw 
the  whole  contents  in  a  continuous  stream  through  the  flexible  tube  and 
pipe,  is  preferable  to  any  other  in  use,  but  has  two  objections :  6rst,  for 
a  person  who  has  bnt  little  strength  of  wrist,  it  is  very  difficult  to  wind 
it  up ;  secondly,  the  expense  is  very  much  greater  than  the  best  Mattson 
syringe.  The  only  valve  in  this  instrument  is  in  the  piston,  and  is  so 
simple  and  durable  as  to  remove  one  of  the  most  common  objections  to 
cylinder  injection  apparatus. 

Medicated  enemata  are  much  used  for  the  relief  of  painful  flatulence 
and  for  reUxiug  spasm.     The  following  are  adapted  to  this  object : — 

Enema  Aloes,  Ph.  Br. 

Take  of  Aloes 40  grains. 

Carbonate  of  potash 16      " 

Mucilage  of  stArch 10  fluidouncea. 

Mix  and  rub  together. 

Milk  is  sometimes  substituted  for  mucilage  of  starrh. 

This  is  an  excellent  remedy  for  ascarides  in  children. 
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Enema  Asafatidce.    (St.  Bartholomew's  Hospital.) 

Take  of  Tincture  of  asftfcetida \  fliiidounce. 

Decoction  of  barley 1  pint. 

Mix. 

Enema  Asafcetida,  Br.  Ph. 

Take  of  Asafcetida SOffrains. 

Distilled  water 4  fluidounces. 

Rub  the  asafoetida,  with  the  water  gradually  added,  ao  as  to  form  an 
emubion. 

Enema  Opii,  Ph.  Br. 

Take  of  Tincture  of  opium 'S?- 

MiKulage  of  starch fSy. 

Mix. 

Enema  Terebijiihinte,  Br.  Ph. 

Take  of  Oil  of  turpentine (Sj- 

Mucilage  of  starch 15  fluidoancea. 

Make  an  emulsion,  aecnmdum  artem. 

In  the  above  the  white  of  an  egg  may  be  aubetituted  for  the  gnm 
with  advantage. 

Gaeqi^bs. 
Gargles  and  Mmith  washes  are  applicationg  much  used  in  the  treat- 
meDt  of  so-called  sore-throat,  and  in  scorbutic  afiectiona  of  the  gams, 
which  are  exceedingly  common ;  these  are  popularly  treated  by  counter- 
irritation,  and  by  the  use  of  astringent  ana  etimulating  gai^Ies.  Infa- 
sions  of  capeicum,  of  vegetable  astringents,  and  of  sage,  with  the  additioa 
of  alum,  borax,  or  sulphate  of  zinc,  and  almost  invariably  honey,  are 
the  prevailing  remedies  of  this  class.  The  following  recipes  may  be 
given : — 

Gargarysma  SodcB  CMorinatm. 

Take  of  Solution  of  chlorinated  soda fjaa. 

Water ^ig. 

Mix. 

Gargarysma  Acidi  Tannici.     {London  Consumption  Hospital.) 

Take  of  Tannic  acid 1  drachm. 

Honey Sdrachnia. 

Water 4  ounces. 

Mix. 

Gargle  and  Mouth  -  Wash. 

Take  of  Sodii  boratis 5);. 

Aquce  rosoe fSij. 

Mellis m- 

Misoe,  et  adds — 

Tincturte  myrrhse fjas. 

Tiocturse  capsici fSU- 

Sig. — Use  as  a  gaigle  every  2  or  3  hours,  diluted  with  \vater. 
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Gargle  of  Alum. 

Take  of  Aluminie 3m. 

InfuH)  lint OsB. 

Uellia q.  B. 

Fiat  gargarystoa. 

Baths. 

Bathe  are  either  hot,  warm,  tepid,  or  cold,  or  consist  in  the  application 
of  vapor  merely.  They  are  variously  medicated  for  the  treatment  of 
diseases  of  the  skin,  and  for  producing  general  or  local  revulsive  effects. 

The  production  of  artiticial  sea-water  is  a  desideratum  for  bathing, 
and  may  be  accomplished  either  by  the  evaporation  of  sea-water  to  a 
granular  powder,  to  be  dissolved  in  water  as  occasion  requires,  or 
approximately  by  the  use  of  the  following  formula : — 

Artificiai  Sea  ■  Water,     {Balneum  Marinum.) 

Take  of  Chloride  of  aodium 2  pounds. 

Chloride  of  calcium S  ounces. 

Chloride  of  mftgneeium 1}     " 

Sulphate  of  magnesium 3      " 

Sulphate  of  eodium 6     " 

Iodide  of  potaaBJum 1  drachm. 

Mix,  and  dissolve  in  30  gallons  of  water,  for  a  single  bath. 

Iodine  Baih.    {Balneian  lodmit.) 

Take  of  Iodine 2  drachma. 

Solution  of  potassa 2  ouncee. 

Wat«r SO  gallons. 

Used  in  the  Skin  Hospital  of  London. 

Inhalations,  Fitmigations,  DiaiNFECTANTs. 

Inhalation  has  be«i  used  very  advantageously  in  chronic  catarriis, 
bronchitis,  incipient  phthisis,  etc.  I  have  repeatedly  prepared  the  ap- 
paratus and  furnished  the  ingredients  for  the  followmg 

Prescription  Jot  Inhalalion. 

Into  an  inhaler  of  gk«s  place  infusum  humuli,  fi^iv,  at  a  temperature 
of  about  120°  F.,  and  add  liq.  iodi  compositus,  n^xx.  Inhale  from  5 
to  10  miaut«»,  morning  and  evening.  In  acute  cases  tliis  is  found  to 
give  great  relief,  and  by  continued  application  produces  most  happy 
restorative  effects.  In  place  of  Lugol's  solution,  it  has  been  suf^Jiestcd 
to  use  an  ethereal  or  chloroformic  tincture  of  iodine,  adding  a  little 
iodide  of  potassium  to  prevent  precipitation  on  adding  it  to  tlie  hop- 
tea,  or  other  aqueous  liquid. 

In  the  Ijondon  Consumption  Hospital  the  following  formula  is  used : 


Take  of  Cliloric  ether 

Tincture  of  hyoecvamus    .....    30        " 
Infusion  of  hoi)s  (or  water)       ....      8  ounces. 

Mix,  and  inhale. 
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Fig.  238. 


In  several  cases  under  my  observation  the  use  of  powdered  cubebs,  a 
teaspoonful  to  each  charge  of  warm  water,  a  fresh  portion  beia?  added 
each  time,  inhaled  3  times  every  day,  ha.*: 
had  an  excellent  effect  in  treating  bronchial 
affections. 

Fig.  238  exhibits  a  simple  form  of  inhal- 
ing apparatus.  An  ordinary  wide-mouth 
packing  bottle  is  fitted  with  a  oork,  which  is 
perforated  by  [he  cork-borer  or  rat^tail  file 
(see  Figs.  169  and  170),  so  as  to  admit  of 
t\vo  tubes,  tlie  smaller  for  the  ingress  of  air 
pacing  nearly  to  the  bottom  of  the  bottle, 
while  the  lai^r,  which  is  bent  to  be  applied 
to  the  mouth,  may  have  its  origin  just  below 
the  bottom  of  the  cork.  A  little  cork  may 
be  put  into  the  top  of  the  small  tube  when 
not  in  use.  In  replenishiug  the  inhaler, 
before  each  operation,  the  cork  is  removed. 
The  tube  may  be  bent  by  softening  it  over 
the  flame  of  an  alcohol  lamp  or  gas  fur- 
nace, and  holding  it  in  such  a  position  that 
its  own  weight  will  cause  it  to  bend  gradually  and  uniformly  to  the 
required  cur\'e. 

Anotlier  style  of  inhaler  that  is  now  estonsively  used  consists  of  two 
small  bottles,  one  containing  muriatic  acid,  and  the  other  ammonia,  or 
not  unfrequently  a  compound  of  tar.  Tulxs  lead  from  each  of  these 
to  a  laiger  bottle  containing  some  water.  By  suction  through  the  in- 
haling tube  inaei-ted  in  the  larger  bottle  the  vapor  from  the  two  smaller 
bottles  are  united. 

Of  late  years  the  medical  profession  have  employed  the  instrument 
now  BO  well  known  as  the  atomizer  for  treating  the  throat  and  posterior 
nares  with  various  remedies,  which  are  made  into  solutions,  placed  in 
the  bottle  of  the  atomizer,  and  the  current  of  air  being  driven  acns 
the  aperture  of  the  tube  leading  from  the  bottle  didiises  the  liquid  in  (he 
form  of  a  fine  spray,  which  reaches  tlie  parts  towards  which  the  tube  is 
directed  more  effectually  than  when  applied  with  a  brush,  and  this  ffilb 
mucli  less  annoyance  to  tbe  patient. 


Dobel^s  SolvMon. 

Under  this  name  the  following  preparation  has  been  mut^  employed 
iu  nasal  catarrh  with  advanti^ : 

Take  of  Acidi  CArbolici Jis*- 

Siidii  bicarhonatia, 

Sodii  boratis,  a4 3ij. 

Water (4- 

Mix  thoroughly  and  filter. 
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Bou&on'a  Solution,  or  SolvOon  of  CarbdaU  of  lodme, 

Is  made  as  follows : 

B.    Tinct,  iodini  comp TUxlv. 

Acidi  carbolici  cryet.  (fuBe) ''l^- 

Ulyc«rini  .        . 3viij. 

Aqiue 3'- 

Mix. 

This  has  been  used  in  inhalations,  in  gargles,  injections  for  the  esr, 
and  in  cases  of  hemorrhoids. 

Vapores.     (Vapors.     Inhalations.) 
This  is  a  new  class  of  preparations  of  the  Briiifih  Phartnacopceia, 

Vapor  Acidi  Hydrocyamd.    {Inhalation  of  Hydrocyanic  Add^ 

Take  of  Diluted  hydrocyanic  acid                  .        ,     10  to  IS  minimB. 
Water  (cold) 1  fluidrachm. 

Mix  in  a  suitable  apparatus,  and  let  t^e  vapor  that  arises  be  inhaled. 

Vapor  (Mori.     {InhaloHon  of  Oilorine.) 

Take  of  Chlorinated  lime 2  ounces. 

Water,  (cold) A  sufficiency. 

Put  the  powder  into  a  suitable  apparatufi,  moisten  it  with  the  water, 
and  let  the  vapor  that  arises  be  inhaled. 

Vapor  CbniiMC,     {Inhalation  of  Conine.) 
Take  of  Extract  of  hemlock         ....        60  frrains. 

Solution  of  potash 1  fluidrachm. 

Dixtitled  water 10  fluidrachms. 

Mix.  Put  20  minims  of  the  mixture  on  a  sponge,  in  a  suitable 
apparatus,  so  that  the  vapor  of  hot  water  passing  over  it  may  be  inhaled. 
The  solution  of  potash  is  added  to  free  the  conine  present  in  the  extract. 
A  strong  mouse-like  odor  being  emitted  is  evidence  of  the  genuineness 
of  the  vapor. 

.   Vapor  0-ea»oti.    {Inhalaiion  of  Oreaaote.) 


Take  of  Creasote 

Boiling  water 9  fluidouncea. 

Mix  tlie  creasote  and  water  in  an  apparatus  so  arranged  that  air  may 
be  made  to  pass  through  the  solutioii  and  may  aflerwanls  be  inhaled. 

Vapor  lodi.     {Inhalation  of  Iodine.) 

Take  of  Tincture  of  iodine 1  fluidrachm. 

Water 1  fltiidounce. 

Mix  in  a  suitable  apparatus,  and,  having  applied  a  gentle  heat,  let  the 
vapor  that  arises  be  inhaled. 
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FOMIGATIONS. 

Id  various  affectioDB  it  is  desirable  to  liave  the  medicines  act  on  the 
akin  in  the  form  of  vapor  or  gas.  For  suoJi  fumigatioDe,  eulphor^ted 
hydrogen  is  generated  by  decomposing  aulphuret  of  potassium  or  calcium 
with  muriatic  or  nitric  acid ;  nitrous  fumes  by  nitrate  of  potassium,  or 
of  sodium  and  sulphuric  acid;  chlorine  from  chlorinated  lime  by  muri- 
ati<!  acid,  or  by  adding  to  a  mixture  of  3  parts  of  diloride  of  fiodium 
and  1  of  black  oxide  of  manganese  2  parts  of  sulphuric  acid.  These 
are  chiefly  used  for  skin  diseases,  and  as  antiseptics  aud  disinfectants. 

Alcoholic  fumigations  are  made  by  setting  fire  to  ^  an  ounce  or  an 
ounce  of  alcohol  in  an  ordinary  plate ;  auetic  funiigationa,  by  gradually 
adding  vinegar  to  a  hot  brick ;  ammoniacal  fumigations,  by  throwing 
carbonate  of  ammonium  upon  a  hot  brick,  or  adding  spirits  of  hartshorn 
to  boiling  hot  water ;  such  fumigations  are  generally  applied  in  rheu- 
matic and  similar  affections. 

Fumigations  are  applied  either  to  a  part  or  to  the  whole  body  j  the 
simplest  mode  of  doing  it  is  to  envelop  the  patient  in  a  blanket,  while 
sitting  upon  a  cane-seat  chair,  and  tlien  prepare  them  under  the  chair  in 
the  proper  manner.  The  fumes  or  vapors  are  then  allowed  to  reach  the 
affected  part  of  the  body.  The  head  is  not  subjected  to  this  treatment 
unless  in  the  case  of  vapor  baths  designed  also  to  reach  the  lungs. 

Disinfectants. 

Aromatic  fumigations  are  much  employed  for  correcting  the  bad  odor 
of  sick  rooms ;  aromatic  resins,  balsams,  and  roasted  coffee  are  used  for 
this  purpose. 

In  the  chapter  on  Perfumery  and  Toi/d  Arti'clett  some  preparations 
adapted  to  this  use  are  referred  to.  Disinfectants  which  operate  on 
chemical  principles,  are,  however,  much  more  effectual. 

Prof.  K.  E,  Rogers  has  directed  for  some  of  the  hospitals  a  mixture 
of  lime  and  sulphate  of  iron  in  such  proportion  that  the  protoxide  of 
iron  is  rapidly  reduccti  on  exposure  to  the  air,  and  by  its  disposition  to 
pass  rapidly  into  sesquioxide  readily  decorapoMS  effete  matters  with  which 
it  comes  in  contact,  rendering  them  innoxious.  Under  the  heads  of 
Clilorine  and  Bromine,  in  Part  III.,  some  of  these  chemical  disinfectants 
are  descrilied. 

M.  Agata,  of  London,  has  patented  a  process  for  calcining  common 
cockle  and  other  shells  foimd  on  the  .sea-shore  until  they  are  friable  and 
readily  powdered  ;  this  powder  he  mixes  with  half  the  quantity  of  sul- 
phate of  iron,  thus  producing  an  inodorous  ]X)wder  resembling  ochre, 
which  is  designed  to  be  mixed  in  the  proportion  of  1  part  to  100  with 
any  feculent  matter  which  it  is  designed  to  deodorize.  When  used  for 
urine  2  per  cent,  of  common  tar  is  to  be  added. 

Dr.  Crace  Calvert  has  recently  called  attention  to  the  immense  utilitj" 
of  carbolic  acid  (coal  tar  creasote)  aa  an  antiseptic ;  he  states  that  the 
addition  of  2  or  3  drops  of  this  acid  to  a  pint  of  freshly  made  urine 
will  preserve  it  from  any  marked  chemical  change  for  several  weeks. 
(See  Ozonf,y.  172.) 
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CHAPTER   V. 

ON  PERFUMERY  AND  TOILET  ARTICLE. 

AMONG  the  uses  to  which  the  products  of  distillation  are  applied, 
thoee  connected  primarily  with  the  sense  of  smell  possess  uu  interest 
and  importance,  especially  to  the  pliarmaciyt,  who  has,  from  the  earliest 
time,  been  called  upon  to  manufacture  and  sell  them,  which  justifies  the 
appropriation  of  a  jrortion  of  this  work  to  their  modes  of  pre[)aratii>n. 

Besides  the  use  of  fragrant  essences  for  the  mere  ^rratifioation  of  the 
sense  of  smell,  they  serve  a  good  purpose  in  lieadache,  and  as  grat<;ful 
refrigerant  applications  in  dry  and  hot  conditions  of  the  skin. 

Although  some  of  the  finest  perfumes  are  derived  from  the  East 
Imlies,  Ceylon,  Mexico,  and  Peru,  yet  we  owe  most  of  the  supplies  used 
in  the  perfumer's  art  to  the  extensive  flower  farms  of  Kite,  Gnitwt;, 
Montpellier,  and  Cannes,  in  France,  and  owing  to  the  peculiar  fltness 
of  the  climate  of  those  provinces,  and  the  adaptation  of  the  French 
people  to  pursuits  requiring  delicate  perceptions  and  refined  tastes,  the 
art  of  perfumer;'  has  attained  a  perfection  in  France  ton'ards  which  most 
of  our  manufacturers  make  but  a  faint  approximation.  The  Fi'euch 
recipes  call  for  so  many  ingredients  not  readily  obtained  in  this  muntr^', 
and  alt(^ther  derived  from  their  own  gardens  and  manufactories,  that 
they  require  considerable  modification  to  make  them  practicable  to  us. 
I  shall,  therefore,  confine  myself  to  inserting  a  few  tried  recipes  which 
constitute  a  pretty  good  assortment  of  essences. 

Unlike  the  medicinal  preparations  spoken  of  throughout  the  other 
•parts  of  thirt  work,  thewe  perfumes  allow  of  an  imlimited  choice  of  in- 
gredients, and  a  corresponding  variety  of  combinations  and  proportions, 
restricted  only  by  that  most  capricious  of  all  standards — fade. 

For  further  act«unts  of  the  art  of  making  fragrant  essences  and  all 
other  perfumes,  see  the  admirable  work  on  the  subject  by  G.  W.  Septi- 
mus Piesse,  published  in  Ixindon,  and  republished  in  Philadelphia,  in 
,1856  and  1863,  and  tlic  late  edition  by  Piessc  and  Lubin. 

Colognes. 

Eau  de  Cologne,  as  imported  from  Cologne  and  from  Paris,  is  a 
'highly  rectified  spirituous  perfume  obtained  by  distillation  from  a 
•variety  of  fragrant  plants.  Of  the  numerous  Farina  colognes  imported, 
-all  are  highly  rectified  and  apparently  distilled  from  the  plants,  while, 
as  prepared  in  this  country,  col<^e  water  is  almost  always  made  from 
essential  oils  dissolved  in  alcohol.  This  may  be  very  good,  if  the  oils 
are  fresh  and  combined  with  reference  to  their  relative  strength  and 
accord. 

In  tlie  U.  S.  PharmacopcBia  for  1880,  under  the  title  Spiriiua  Odor- 
abi8,  this  preparation  is  introduced. 
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Sjnritue  Odoratua,  U.  S.  P.     {Perfumed  Spirit.)     (CWojiw  Water.) 

Oil  of  bei^amot,  sixl«en  parte 16 

Oil  of  lemon,  eight  parte S 

Oil  of  rosemary,  eight  parts 8 

Oil  of  lavender  flowere,  four  parte 4 

Oil  of  orange  flowere,  four  parts 4 

Acetic  ether,  two  parts 2 

Water,  one  hundred  and  fifty-eight  parte 15S 

Alcohol,  eight  hundred  parts 8U0 

To  make  one  thousand  parts 1000 

Dissolve  the  oils  and  tbe  acetic  ether  in  the  alcohol,  and  add  the 
water.  Set  the  mixture  aside,  in  a  well-cloeed  bottle,  for  8  days,  then 
filter  throi^b  paper,  in  a  well-covered  funnel. 

Bed  Cologne  Water.     {No.  1.) 

Take  of  Oil  of  bei^mot 
Oil  of  neroli    . 
Oil  of  jeaaamine 
Oil  of  garden  lavender 
Oil  of  cinnamon 
BeuKoated  tincture 
Tincture  of  musk    . 
Deodorized  alcohol 
Boae  wat«r 

Mix,  and  allow  the  preparation  to  stand  a  long  time  before  filtmng 
for  uae. 

Common  Cologne  Water.    {No.  2.) 

Take  of  Oil  of  lavender 
Oil  of  rosemary 
Oil  of  lemon 
Oil  of  cin 
Alcohol 

Much  cheaper  than  the  fortgoi 

BenzoctUd  Tincture  for  CologneSf  etc. 

Take  of  Tonqua  beans Jj 

Vanilla 3g.  _ 

Nutm^,  grated No.j. 

Mace Sij- 

Benzoic  acid ?F-'  ^ 

Alcohol Oj. 

Macerate  the  solid  ingredients,  in  coarse  powder,  in  the  alot^ol  ad 
Ubiium,  and  filter. 

Toilet  Waters. — {SubUitutes  for  Eau  de  Cbfo^ne.) 
Rose  Geranium. 
Take  of  Eaaential  oil  of  citronella  (India)    . 
Essential  oil  of  lemon  grass  (India) 
Essential  oil  of  bergamot 
Essential  oil  of  lavender  (French) . 
Extract  of  jesBamina  (from  pomade) 
BenEoated  tincture  .... 
Alcohol  (95  per  cent,  deodorized)  . 
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Mix  and  reduce  with  water  which  has  previously  been  saturated  with 
oil  of  citronella  by  trituration,  after  the  manner  of  thu  officinal  medi- 
cated waters,  as  long  as  it  can  be  done  without  prefipifatiug  too  much 
of  the  essential  oils ;  let  it  stand  for  a  few  days  and  tilter. 


Orange  Blossom. 

Take  of  Essential  oil  of  neroli  (petal  bigarade  No.  1) 
Essential  oil  of  orange  peel 
Essential  oil  of  roeemai'y  (from  flowers  only) 
Essential  oil  of  bercnmot  .... 
Extract  of  orange  flowers  (from  pomade), 
Extract  of  jcsKiimiiie  (from  pomade),  each 
Alcohol  (96  per  cent,  deodorized) 
Distilled  orange-flower  water    .        .        ,        .    Oj,  or  q.  8> 

Mix,  and  proceed  as  before. 


gtt.  ri. 
f3j. 


Putclta  Pal.    (Paichmly.) 


"I'j- 


Take  of  Essential  oil  of  patchoiily  .... 

Essential  oil  of  copaiva       .... 

Eiwential  oil  of  orange-peel  (bigarade)       . 

Essential  oil  of  valerian      .... 

EsHential  nil  of  rosemary  (from  flowers  only) 

Tincture  of  ginger 

Benziiated  tincture 

Alcohol  195  per  cent,  deodorized)      .        . 

Patchouly  water  (made  with  oil  of  patchouly, 
after  tlie  method  of  medicated  waters,  as  m 
rose  geranium) Oj,  or 

Pose. 

Take  of  Balsam  Peru mxjtv, 

Essential  oil  of  bergamot f3iij. 

Essential  oil  of  santal i\xi. 

Essential  oil  of  neroli  (bigarade  petal,  No.  1)   .  nt^xx. 

Esseniial  oil  of  rosemary  (flowers)    .        .        .  f.?isa. 

Ensential  oil  of  rose  (kieanlic)  ....  f3ij. 

Essential  oil  of  citronella  (India)      .        .        .  f^iaa. 

Extract  of  rose  (from  pomade)  .        .        .  f.^ii. 

Alcohol  (95  per  cent,  deodorized)      .  .  Oyj. 

Rose  water  (distilled) Oj. 


Add  the  la.st  aHor  the  mixed  oils  and  alcohol  have  stood  2  o 
and  lilter  tlie  whole. 


3  days, 


Essential  oil  of  lavender  (flowers) 

Ensential  oil  of  lemon 

t^iii. 

1?: 

Essential  oil  of  orange-peel,  '"-i^l 

Essential  nil  of  nutmeg     . 

1^. 

Essential  oil  of  sage  . 

f3«. 

Tincture  of  musk 

tSyj. 

®. 

Sweet  spirit  of  nitre   . 

Ak 

.llcohol  {'Jo  per  t:ei\l.  deodorized) 

('■ong. 

Lavender  water  (made  from  the  oil  a 

terj 

"J- 
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MfU^tetxr. 


Take  of  Balsam  Peru     , 
Oil  of  bei^iuot 
Oil  of  cloves 
Oil  of  neroli  (petgr.) 
Extract  of  musk 
Orange-flower  wuter  . 
Alconul  (deodorized) . 


Mix. 


fSifj. 

fSiij. 
f3vj. 
fSiU- 

OiB8,0] 

Ovj. 


Heliotrope. 


Take  of  Uncture  of  tonka       .        .        .      '. 
Oil  of  bitter  almonda . 

Oil  of  rose 

Mix. 

Frav^panni. 

Take  of  Essential  oil  of  rose  ,        .        .        . 
Eteential  oil  of  neroli  (bigarade) 
Essential  oil  of  melisse 
Essential  oil  of  bergamot  , 
Essential  oil  of  sautal  wood 
Extract  of  vanilla      .        .        .        . 
Extract  of  mt^olia  (from  pomade) 
Tincture  of  santal  wood  saturated. 
Alcohol,  aa         .        .        .        .        . 
Saudal  water  from  oil         .        .        , 


Mix. 


Verbena  Water. 


Take  of  Oil  of  balm  melisse f^iij- 

Deodorized  alcohol Oij. 

Water Sufficient. 

Make  a  clear  solution. 

Thifl  may  be  made  somewhat  stronger,  though  of  a  less  pure  verbena 
Q&voT,  by  the  addition  of  a  little  oil  of  lemon.  Oil  of  balm  melisse  is 
imported ;  its  smell  seems  identical  with  our  garden  lemon  trifolia. 


Lavender  Water.    {Simple  Spirit  of  Lavender.) 


mi. 

Oj. 


Make  a  solution. 

A  little  fresh  calamus  root  macerated  i 

Florida  Water. 
Take  of  Oil  lavender, 

Oil  of  bergamot, 

Oil  of  lemon,  each     . 

Tincture  of  curcuma, 

Oil  of  neroli,  of  each 

Oil  of  melisse     .... 

Oil  of  rose 

Alcohol 

Mix. 


the  above  improves  it. 


.    fSj. 

.    gtt.  XXX. 
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£bsence  oj  Paichouty, 

Take  of  Oil  of  cop&iva gtt.  xz. 

Oil  of  orange gtt.  iij. 

Oil  of  valerian gtt.  j. 

Oil  of  rosemary gtt.  j. 

Tincture  of  Tolu gtt.  ix. 

Alcohol,  ginger,  aA q.  a. 

Mix, 


Camphorated  Aoetio  Add. 

Take  of  Camphor i  ounce. 

Acetic  acid 6}  fluidouncea. 

Pulverize  the  camphor  by  means  of  a  few  drops  of  spirits  of  wine, 
and  dissolve  it  in  tho  acetic  acid.  Used  as  a  fumigative  in  fevers,  an 
embrocation  in  rheumatism,  and  a  refreshing  and  pungent  perfume. 

Aromatic  J^negar, 

A  pungent  and  reviving  perfume,  formerly  esteemed  a  preventive  of 
oontagioo. 

Take  of  Acetic  acid,  very  strong, 
Camphor,  in  powder, 
Oil  of  clovee,  of  each       ,        .       .    A  sufficient  quantity. 

Mix  them,  and  eecure  in  a  strong  and  well-stoppered  bottle. 

Hygienic  or  Pr&jenUve  Vinegar.    (Piesse.) 

A  toilet  preparation,  to  be  mixed  with  water  for  lavatory  purpoees 
and  the  bath. 

Take  of  Brandy 1  pint. 

Oil  of  cloves 1  drachm. 

Oil  of  lavender 1      " 

Oil  of  njaiioram i      " 

Qura  benzoin 1  ounce. 

Macerate  tt^tber  for  a  few  hours,  then  add — 

Brown  vin^ar 2  piste, 

and  strain  or  filter,  if  requisite,  to  be  bright. 

VinaigTe  de  Cologne. 

To  Enu  de  cologne 1  pint. 

add  Strong  acetic  acid J  oz. 

Filter  if  necessary. 

These  may  be  varied  by  substituting  any  other  perfume,  such  as 
orange-flower  or  verbena  water,  observing,  where  eitner  of  these  per- 
fum^  vinegars  is  required  to  produce  opeJesceiice  when  added  to  water, 
it  should  contain  myrrh,  benzoin,  or  Tolu. 
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Musk  Peefomes. 

Tincture  of  Musk 

Take  of  Muak 5ij. 

Wat«r OsB. 

Macerate  24  hours,  and  add — 

Solution  of  potassft,  U.  S.  P. ts'ij- 

Macerate  24  hours,  and  add — 

Alcohol Oes. 

Let  it  stand  at  summer  temperature  for  one  month,  and  decant. 

Tinctura  MoboM,  U.  8.  P. 

Musk,  ten  parte 10 

Alcohol,  forty-tive  part£ 45 

Water,  forty-five  parts 45 

Diluted  alcohol,  a  aufflcient  quantity 

To  make  one  hundred  parts 100 

Rub  the  musk  iu  a  mortar  first  with  a  Httle  of  the  water,  until  a 
smouth  mixture  is  made,  and  then  with  the  remainder  of  the  water. 
Transfer  the  whole  to  a  bottle,  add  the  alcohol  and  macerate  for  7  days, 
occasionally  shaking  the  bottle.  Then  filter  through  paper,  adding 
through  the  filter  enough  diluted  alcohol  to  make  the  tincture  wdgh 
100  parts. 

Bxtrad  of  Musk.     (Piease.) 
(For  mixing  with  other  perfumes.) 

Take  of  Grain  musk 2  ounces. 

Rectified  spirit 1  gallon. 

After  standing  for  one  mouth  at  a  summer  temperature,  it  is  fit  to 
draw  off. 

Exfy-ait  de  J/u8c.    (Piesse.) 

(Adapted  to  retailing  for  use  in  perfumery.) 

Take  of  Extract  of  musk  (as  above) 1  pint. 

Extract  of  ambergris j  pint. 

Extract  of  rose  (triple) i  pint. 

Mix  and  filter. 

The  chief  uses  of  musk  in  perfumeiy  are  due  to  its  persistent  character. 
Though  not  itself  desirable  as  a  perfume,  yet  mixed  m  small  proportion 
with  rose,  violet,  and  other  essences,  it  enables  them  to  give  to  the  hand- 
kerchief a  mixed  odor  which  is  retained  after  the  first  perfume  bdisaipated. 

Tooth  PHEPARATroNs. 

A  few  only  of  these  are  here  given,  with  reference  to  meeting  ibe 
popular  demand  and  the  ordinary  requirements  of  the  dental  profeeaon. 
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Take  of  Recently-burnt  charcoal,  in  fine  powder,  six  parts 
Powdered  myrrh, 
Powdered  cinchona  bark  (pale),  each,  one  part    . 
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MarahalPe  or  Hudson's  DenMjnce. 

Take  of  Prepared  chalk 3  pounds  (com.). 

Powdered  myrrh. 

Powdered  orris  root,  each    ...        1  pound. 

Rose  pink 1  ounce. 

Thoroughly  powder  the  ingi^dientB  and  mix  them  through  a  fine  sieve. 

Oiarcoal  Derdifrioe, 
y-bur 

MuE  thoroughly. 

Charcoal  Tooth-paste. 

Take  of  Chlorate  of  potassa j  drachm. 

Mint  water 1  fluidounce. 

Tritutate  to  form  a  solution,  then  incorporate  with — 

Powdered  charcoal 2  ounces. 

Honey 1  ounce. 

Outth-F^  Potoder.    (Piesse.) 

Take  of  Powdered  cuttle  fish i  pound. 

Precipitated  carbonate  of  lime        .        .  1      " 

Powdered  orris i      " 

Oil  of  lemons 1  ounce. 

Oil  of  neroli }  drachm. 

Thoroughly  powder  and  mix. 

Mialh^a  Tooth  Powder. 


Take  of  Sugar  of  milk,  one  thousand  parts  ....        1000 

I^ake,  ten  parte 1ft 

Tannin,  fifteen  parts 15 

Oil  of  mint, 
Oil  of  anise. 
Oil  of  neroli,  of  each        .        .  Sufficient  to  fiavor  to  taste. 

Rub  well  the  tannin  and  lake  together,  and  gradually  add  the  sugar 
of  milk,  previously  powdered  and  sifted,  and  lastly  the  essential  oils. 

A  Superior  Mouth  Waah. 

Take  of  Old  white  castile  soap 3ij. 

Alcohol giij. 

Honey      .        .        .        .' S- 

Perfume,  as  below fjiv. 

Dissolve  the  soap  in  the  alcohol,  and  add  the  honey  and  perfume. 

For  Cohrvng  Tooth  Powders. 

The  following  is  recommended  very  highly : 

Carmine,  No.  40 3j. 

Aqua  ammonia fSJ. 

Water ijtj. 
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Rub  the  carmine  to  a  powder  in  a  mortar,  and  add  little  by  little  aqna 
ammonia,  till  a  smooth  mixture  is  obtained,  and  finally  add  the  water. 
This  is  used  to  color  the  prepared  chalk,  which  is  the  general  basis  of 
the  best  tooth  powders,  to  any  shade  that  is  dedred.  It  must  be  remem- 
bered that  the  color  is  much  darker  while  the  powder  is  moist;  aAer 
the  whole  of  the  chalk  has  been  colored  it  should  be  spread  out  to  dry. 

JPerfuTyie  for  oMivg  to  Mmitk  Washes. 

Take  of  Asarum  Canadenee S^- 

Orris  root SsB. 

BtroDg  alcohol i^^j- 

Make  a  tincture  and  add — 

Tincture  of  musk     .  .        ...        .        .    fSj- 

Essence  of  millefleurs fSse. 

Essence  of  p&tchouly gtt.  xx. 

Vioiet  Mouth  WasL    (Piesae.) 

Take  of  Tincture  of  orris    .  J  pint. 

Esprit  de  rose i    " 

Spirit i    " 

Oil  of  bitter  almonds 5  drops. 

Mix. 

Botanic  Stt/ptic.    (Piease.) 

Take  of  Rectified  spirit 1  quart. 

Rhatauy, 

Cloves,  of  each 2  ounces. 

Macerate  14  days  and  strain. 

Sachet  Powdebs  asd  FiTMiaATOBS. 

The  great  popularity  of  this  class  of  perfumes  consists  in  their  per^ 
sistent  odors,  and  their  perfect  adaptation  in  envelopes  or  scent-bags  to 
difiiising  an  agreeable  perfume  in  drawers,  glove-boxes,  etc,  witnout 
soiling  the  purest  white  materials. 

The  following  formulas,  modified  from  those  of  Piesse,  I  have  found 
entirely  satisfactory ; — 

Sachet  A  la  Frangipanni. 

Take  of  Orris-root  powder 3  pounds. 

Vetivert  powder ^  pound. 

Santal-wood  powder \       " 

Oil  of  neroli. 
Oil  of  rose, 

Oil  of  santal,  each 1  drachm. 

Grain  musk 1        " 

Mix  well. 


DiqitizeabyGoOt^lc 


BACHET    POWDEBB    AND    FUMIQATORS.  1015 

Socket  ii.  la  Marec/uUe. 

Take  of  Powder  of  santal  wood i  lb. 

Powder  of  orris  root j  lb. 

Powder  of  rose  leavee j  lb. 

Powder  of  cloves 2  oe. 

Powder  of  cassia i  lb. 

Grain  musk i  drachm. 

Mix. 

MUefleur  Sachet, 

Take  of  Lavender  flowers,  ground, 
Orris  root,  ground, 

Rose  leaves,  ground,  each 1  lb. 

Benzoin, 
Cloves,  ground, 
Ton  qua,  ground. 
Vanilla,  ground, 

Santal,  ground,  each t  lb. 

Cinnamon, 

Allspice,  each 2  ounces. 

Musk,  grain        .  2  drachms. 

Mix  well  together. 

HeUt^ope  SaeheL 

Take  of  Powdered  orrie 2  Ibe. 

Rose  leaves,  ground 1  lb. 

Tonqua  beans,  ground i  lb. 

VanUia  beans,  ground ^  lb. 

Grain  musk {  oz. 

Oil  bitter  almonds 5  drops. 

Mix  well  by  sifliog  in  a  ooarse  sieve. 

Fumigatiti^  Powder. 
Take  of  Frankincense, 
Benzoin, 

Amber,'of  each Sparta, 

Lavender  flowers 1  part. 

Mix. 

This  is  designed  to  be  ignited  upon  coals,  a  stove,  or  hot  iron,  to 
diffuse  an  agi-eeable  aroma  id  an  apartment,  and  incidentally  to  destroy 
noxious  effluvia. 

Dr.  Paris'  Fumigating  Pastilles. 

Take  of  Benzoin, 

Cnscarilla,  each i-  lb. 

Myrrh 1^  ox. 

Powdered  charcoal ij  lb. 

Oil  of  nutmegs, 

Oil  of  cloves,  each j  oz. 

Nitre.        -. 2oz. 

The  benzoin,  cascarilla,  and  myrrh  are  to  be  separately  powdered, 
and  mixed  on  a  sieve  with  the  charcoal ;  the  nitre  is  then  to  be  dissolved 
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in  a  mucil^e  of  tragacanth,  with  which  the  whole  is  to  be  made  into  a 
paste  and  divided  with  a  pastille  mould,  Fig.  239,  and  gradually  dried. 


The  mode  of  using  the  pastille  mould  will  be  sufficiently  obvious ; 
the  mass,  rolled  into  cylinaere  of  appropriate  size.  Is  prerrsed  between 
the  brass  cutting  surfaces  and  completely  divided  into  24  cones  of  the 
required  shape. 

The  mode  of  using  pastilles  is  to  place  a  piece  of  glazed  paper  over  a 
gla.ss  of  water,  and  to  stand  the  pastille  upon  it  when  igniting  it.  As 
soon  as  it  is  sufRciently  consumed  it  will  bum  a  hole  through  the  paper 
and  be  extinguished  by  falling  into  the  water.  Sometimes  serious  injurj' 
ia  done  to  mantles  and  articles  of  furniture  by  carelessly  overlooking  the 
intense  heat  produoed  by  the  combustion  of  these  Uttiefumigaieura, 


Hair  Pbeparatioxs. 

Rosemary  Hair  Wash. 

(To  be  used  after  oik  hare  been  habituall?  applied.) 

Take  of  Distilled  water  of  roeeniary 1  gallon. 

Beatified  spirit {  pint 

Fearlash 1  ounce. 

Dissolve  the  pearlash  in  the  mixed  alcohol  and  water. 

-iSssenoe  or  ^irU  of  Muntard. 

Take  of  Black  mustard 2  parts. 

Water 4^' 

Alcohol 1  part. 

Macerate  and  distil  1  part  of  spirit 

To  be  added  to  hair  washes  to  supply  sulphur  to  the  hair  and  stimu- 
late its  growth. 

Perfumed  Hair  Oil. 

Take  of  Cnstor  oil f3r. 

Very  strong  alcolinl fjij. 

Esa.  of  jessamine fS'i]- 

Mix. 

Any  other  essicntial  oil  may  be  substituted  for  the  essence  of  jeasa- 
mine,  and  we  usually  label  the  vials  according  to  their  perfume,  and 
color  the  roee  oil  red. 
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Hair  Restorative. 

Take  of  Castor  oil 

Alcohol 

Dissolve,  then  add — 

inct.  of  ( 

Bs.  of  jeeB&mtDe  (or  other  perfume) 


Tinct.  of  cantharidee  (made  iritb  strong  alcohol)    S^. 


Mix. 

This  preparation  has  the  property  of  rendering  the  hair  soft  and 
glossy,  at  the  same  time  that,  by  its  tonic  and  stimulant  properties,  it 
tends  to  arrest  its  premature  decay.  To  accomplish  this  it  should  be 
rubbed  thoroughly  into  the  roots  at  least  once  a  day. 


Modified  Formula.     (Highly  esteemed  by  some.) 

Jibs. 


Take  of  Cnstor  oil 
Water  of  : 
Tinct.  of  cantb 

Colc^ie  . 

Mix  aoGOrding  to  art. 

Marrow  Pomaium.    (Piesse.) 

Take  of  Purified  lard 4  pounds. 

8net 2        " 

Oil  of  lemon 1  ounce. 

Oil  of  bei^amot i     " 

Oil  of  cloves 3  drachms. 

Melt  the  greases,  then  beat  them  up  with  a  whisk  or  wooden  spatula 
for  half  an  hour  or  more,  to  make  the  mass  white  and  spongy;  perfume- 
with  the  oils. 

PkUicome.     (Piesse.) 

Take  of  White  wax 6  ounces. 

Almond  oil 2  pounds. 

Oil  of  bei^amot 1  ounce. 

Oil  of  lemon J-      " 

Oil  of  lavender 2  drachms. 

Oil  of  cloves 1  drachm. 

Melt  the  wax  and  oil,  stir  as  the  mixture  cools,  and  add  the  perfume. 

Twiggs'  Hair  Dye. 

An  excellent  application  to  the  hair,  which  is  also  a  remedy  for  skin 
diseases,  blemishes  of  the  complexion,  etc. 

Take  of  Precipitated  sulphur. 

Acetate  of  lead,  of  each 3j. 

Koae  water fsiv. 


Triturate  together  in  a  mortar.  This  b  not  an  instantaneon:^  dye,  but 
should  be  applied  twice  a  day  till  it  gradually  restores  the  color  to  its 
natural  shade.  The  addition  of  J  an  ounce  of  glycerin  will  take  from 
it  a  drying  property  which  is  undesirable. 

D,qit,zeabvC00»^lc 


1018      DISPENSING  AND  COHPODNDINO  PRE8CRIPTIOS8, 

BandoliM. 

Take  of  Oum  Iregacanth  (choice) 6  ounces. 

Rose  water 1  gallon. 

Otto  of  rose i  ounce. 

Steep  the  gum  in  the  water,  agitating  from  time  to  time  as  it  swells 
into  a  gelatinous  mass;  then  carefully  press  through  a  eoaree,  clean 
linen  clutli,  and  incorporate  the  otto  of  rose  thoroughly  through  the 
Bofl  mass. 


CHAPTER   VI. 

Otf  DISPENSING  AND  COMPOUNDINO  PRESCRIPTIONS. 

ALL  the  processes  described  in  the  previous  practical  parts  of  this 
work  are  subservient  to  the  important  operations  of  supplying  or 
administering  remedial  agents  to  the  public,  <^led  dispensing,  and  the 
art  of  compounding  extemporaneous  prescriptions  of  physicians. 

The  formulas  given  in  the  last  chapter  have  been  introduced  mainly 
with  a  view  to  acquainting  the  physician  and  pharmacist  with  the  best 
forms  for  combining  the  leading  remedies ;  the  act  of  compounding  these 
is  a  difficult  branch  of  knowledge,  only  acquired  by  an  habitual  training 
of  the  faculties  of  observation  and  reflection,  and  the  attaiumeut  of  a 
certain  manual  dexterity  and  expertness  of  manipulation,  of  more  or 
less  importance  in  every  practical  pursuit,  and  indispensable  in  this. 

The  ordinary  process  of  handing  out  medicines  to  l^e  applicants  over 
the  counter  involves  respon^bilities  connected  with  no  other  branch  of 
the  trade,  and  calls  for  die  exercise  of  constant  vigilance  to  guard  ag^nat 
the  least  thoughtlessness  or  inattention,  and  to  fortify  the  mind  ^^nst 
the  many  distracting  influences  constantly  present  in  a  place  of  business. 
To  these  must  be  added  occasional  vexatious  evidences  of  ignorance  or 
carelessne^  on  the  part  of  physicians,  to  overcome  which,  the  pharma- 
cist must  tax  the  utmost  resources  of  his  art,  while  many  evidences  of 
ignorance,  prejudice,  and  perversity  on  the  part  of  his  customers  and 
his  rivals  in  business,  call  for  all  his  padence,  self-control,  and  consci- 
entiousness. It  is  thiLS  apparent  that  the  subject  of  this  chapter  con- 
stitutes the  most  difficult  practical  brancli  of  pharmacy,  for,  in  addition 
to  the  variety  and  extent  of  knowledge  required  for  liie  pei-forraance  of 
the  various  duties  involved  in  it,  a  salesman  and  dispenser  of  medjune 
must  possess  rare  personal  qualities  to  render  him  popular  and  succcfisful 
in  his  calling. 

Keatneps,  agility,  and  readiness  of  manner,  combined  with  uniform 
watchfulness  and  care  in  all  the  important  manipulations  required  of 
him,  will  inspire  confidence  and  secure  patronage;  while  slothfulness, 
negligence,  and  indifference  to  what  may  seem  petty  details,  will  in^'a- 
riably  inure  to  the  disadvantage  of  the  possessor.  As  the  art  of  dis- 
pensing ran  only  be  acquired  by  practical  experience  at  the  counter,  its 
numerous  and  varied  details  cannot  be  taught  ny  books.    Authors,  when 
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treating  of  this  subject  in  a  truly  useful  way,  can  at  bei>t  only  lay  down 
general  rules  and  set  forth  leading  principles  in  regard  to  Tvhat  must 
Become  the  subject  of  daily  experience. 

In  the  hints  here  offered,  1  have  chiefly  in  view  the  country  practi- 
tioner, whose  necessities  compel  him  to  undertake  the  business  of  dis- 
pensing and  compounding,  and  the  student  of  medicine  and  pharmacy, 
who  would  seek  to  obtain  from  books  the  leading  topics  on  which  to 
found  his  practical  aod  experimental  studies. 

The  Fukkiture  of  the  Physician's  Dispensing  Office, 

In  the  first  preliminary  chapter,  most  of  the  forms  of  apparatus 
required  by  the  country  practitioner  in  dispen^ng  were  described  and 
fully  illustrated,  and  in  the  succeeding  parts  of  the  work,  many  useful 
implements,  chiefly  employed  in  manufacturing  processes,  have  been 
introduced  in  connection  with  their  uses  and  modes  of  construction ;  a 
few  will  be  illustrated  along  with  the  manipulations  yet  to  be  treated 
upon.  It  will  be  observed  that  many  of  these  forms  of  apparatus  are 
by  no  means  indispensable,  and  that  all  the  processes  described  through- 
out the  work  can  be  performed  with  but  few  and  cheap  implements. 

The  dispensijig  offux  should  have  a  counter  of  size  proportioned  to 
its  anticipated  use,  with  a  closet  in  it  and  a  few  drawers;  it  should  be 
plaoed  very  near  to  the  bottles  containing  the  medicines.  The  physician 
will  require  no  more  than  a  table  of  perhaps  6  or  8  feet  long,  unless  his 
dispensing  business  exceeds  the  requirements  of  his  own  medical  and 
surgical  practice,  but  this  should  be  made  of  about  3  feet  in  height,  solid, 
and  with  a  heavy  top  of  hard  wood,  or  otherwise  covered  with  oil-cloth. 

The  counter  ^ould  contain  a  pair  of  lai^  scales  and  the  prescription 
scales  and  case,  which,  however,  should  be  so  placed  as  not  to  be  jarred 
by  the  contusion  of  substances  with  the  pestle  and  mortar,  and  may  very 
appropriately  l>e  placed  on  an  adjacent  shelf  or  table  appropriated  exclu- 
sively to  them,  and  quite  within  reach  in  manipulating  at  the  counter. 

A  closet  or  shelves  under  the  counter  may  be  appropriated  to  mortars 
and  pestles,  funnel,  etc, ;  one  shallow  drawer  with  divisions  should  be 
appropriated  to  papers,  cut  for  dispensing,  as  below  described ;  another 
to  labels,  pill-boxes,  powder-boxes,  <»rks,  scisHors,  etc.,  each  in  a  separate 
apartment ;  another  may  contain  the  pill  machine  and  tile,  the  spatulas, 
and  piaster  iron ;  a  place  must  be  appropriated  to  a  towel,  and  a  tank, 
or,  preferably,  a  hydrant  with  a  sink  should  be  near  at  hand ;  a  few  deep 
drawers  will  be  found  useful  for  containing  the  drugs  bought  in  pack- 
ages, and  for  which  no  bottles  are  provided. 

On  the  top  of  the  counter,  the  cork  presser,  the  twine  reel,  and  the 
alcohol  lamp  and  graduatc<I  mea.sure,  may  be  appropriate  ornaments. 
If  practicable  to  have  another  counter  for  small  manufacturing  opera- 
tions, it  would  be  well  to  avoid  cumbering  the  dispensing  counter  with 
a  gns  furnace,  but  otherw-ise  the  arrangements  described  in  Part  II. 
will  be  convenient ;  gas  may  be  led  bv  a  flexible  tube  from  the  pendant 
or  side-light  nearest  at  hand,  and  will  be  veiy  convenient  for  heating 
purposes.  It  is  well  to  have  immediately  under  the  top  of  the  disi>ens- 
ing  counter  two  slides,  on  which  most  of  the  manipulations  are  per- 
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formed ;  one  of  these  slioiild  be  kept  exclusively  for  powdere,  and  the 
other  used  indiscrimiiiately,  to  save  the  top  from  beiog  soiled. 

The  stock  of  medicines  should  be  arr^iged  in  a  ease,  or  on  shelves, 
within  a  few  feet  of  the  counter,  la  the  Appendix  will  be  found  tlie 
dimensions  necessary  for  the  outfits  there  published.  The  shelves 
should  be  somewhat  more  extended  than  the  actual  dimensions  required 
at  first,  to  allow  fur  additions  from  time  to  time,  and  care  should  be 
taken  in  making  these  additions  to  have  the  glassware  correspond  with 
the  original  stock.  In  the  tirst  preliminarj'  chapter,  the  whole  snbjwt 
of  glassware  aud  tin  boxes  is  fully  considered. 

fftie  books  of  reference,  which  should  be  amjile — and  if  the  propri- 
etor himself,  and  those  under  his  instnictions,  would  keep  pace  witii  the 
advance  of  the  times,  should  include  the  Aineriatn  JouriuU  of  Phar- 
imu'y,  Amfriean  I>nu/gisf8  Circutar,  (.demist  and  Druggist,  and  New 
Hem&tieB,  bound  from  year  to  year — should  be  in  a  neighboring  case  j 
this  might  be  advantageously  arranged  to  contain  also  a  skeleton,  and 
the  surgical,  dental,  and  obstetric  instruments,  bandages,  splinbs,  etc. 
The  bougies  and  catheters  should  be  in  a  (in  case,  so  also  the  adhesive 
plaster,  blistoring  tissue,  gum-elastic  bougies,  nipple  shields,  eto. 

It  is  to  be  regretted  that  the  proper  arrangement  and  garnishing  of 
the  dis[)ensing  office  should  be  generally  considered  of  so  little  impor- 
tance by  practitioners  at  the  ooraraencement  of  their  career ;  it  is  apt  to 
have  more  effect  upon  the  future  success  of  the  physician  than  he  can 
appreciate  in  advance. 

There  is  a  difference  of  sentiment  and  a  varying  practice  in  r^ard  to 
compounding  prescriptions,  behind  a  case  or  screen,  or  in  full  view  of 
customers;  uie  practice  has  gained  ground  of  latter  years  of  conducting 
all  the  operations  of  compounding  at  a  screened  counter,  and  holding 
intercourse  with  the  customers  only  at  the  time  of  receiving  the  pre- 
scription aud  handing  out  the  preparation.  Although  it  has  been 
observed  that  where  this  is  the  practice  there  is  often  less  care  be^owed 
upon  the  cleanliness  and  nicety  of  the  operation,  than  where  the  whole 
is  subjected  to  the  scrutiny  of  a  customer,  who,  though  perhaps  no  phar- 
macist, may  be  a  critical  olraerver  of  the  neatness  and  expertness  of  manip- 
ulations ;  yet  this  should  not  permit  the  proprietor  of  any  pharmaceu- 
tical establishment  from  faking  this  very  important  method  of  prevent- 
ing this  most  common  cause  of  accident,  conversation  while  engaged  in 
compounding  remedies.  Too  much  care  can  hardly  be  bestowed  upon 
the  accuracy  of  the  weighings  and  the  completeness  of  the  admixture 
of  the  ingredients  prescribed,  and  the  circumstances  attending  their 
i>eing  compounded  and  dispensed  should  all  be  calculated  to  carrj'  out 
the  instructions  of  the  physician  aud  to  win  the  confidence  of  the  patient 
and  his  friends. 

The  comi^  that  should  ever  exist  between  man  and  man  in  all  honor- 
able relations  of  life  and  business  have  a  double  force  when  we  consider 
the  relations  which  the  physician  and  pharmacist  each  sustain  to  the 
patients  who  are  advised  by  the  one  aud  supplied  by  the  other  with 
their  medicines.  The  risk  of  injury  through  error,  that  every  one  is 
liable  to,  is  greatly  dimiuislicd  when  educated  and  careful  pharmacists 
are  entrusted  with  the  prescriptions. 
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The  precautions  which  are  obaerved  tjj  prevent  error,  the  fart  that  the 
prescription  is  read  by  one  whose  miud  is  not  preoccupied  with  tlie  sub- 
ject of  thinking  out  remedies  for  the  particular  condition  of  the  patient, 
all  serve  as  saf^;uards  againat  any  errors,  and  it  is  to  the  advantage  of 
both  physician  and  patient  that  the  prescription  should  be  dbpeiised  by 
the  educated  pharciaci<jt ;  and  as  this  is  acknowledged  by  the  ablest  of 
the  medical  pn)feaaion,  it  is  but  just  that  the  same  courtesy  that  the 
pharmacist  is  bound  to  show  to  the  phv'sician  should  be  reciprocated  by 
the  pliysieian  in  any  case  where  his  influence  can  protect  the  pharmacist 
from  imputation  of  error  or  unjust  censure. 

The  pharmadst's  first  dutj'  is  to  satisfy  himself  about  the  intention 
of  the  prescriber,  and  when  this  is  doubtful  to  ascertain  it  in  sudi  a 
manner  as  to  excite  no  suspicion  in  the  mind  of  cither  the  patient  or 
the  messenger  bearing  the  prescription. 

DiSPEKSIXO. 

The  peculiar  qualities  and  great  variety  of  the  drugs  and  prepara- 
tions called  for  by  his  customers  require  of  the  dispenser  of  medicines 
«ousi(lerable  experience  and  aptness  to  understand  tlie  numerous  inqui- 
ries, besides  a  retentive  memory  to  recall  the  localities  of  the  different, 
and  sometimes  rare,  articles  in  his  shoji,  with  their  cost  and  selling 
price. 

This  difBcultv  is  increased  by  the  fact  that  ignorant  people  and  chil- 
dren often  apply  to  him  for  medicines,  the  names  of  which  are  only 
imiK;rfe<'tly  known  to  them,  and  he  h  (v>nipellod  to  form  a  notion  of 
their  requirements  after  a  series  of  questions,  which  may  or  may  not  be 
skilfully  put  and  cheerfully  answered. 

Every  dispenser  of  medicines,  and  esi)ecially  every  young  man  who 
has  yet  to  win  a  reputation,  should  cultivate  habits  of  politeness  and 
deference,  even  to  the  poor  and  ignorant,  and  to  aid  him  in  this  let 
him  remember  how  little  opportunity  the  public  generally  have  had 
to  acquaint  themselves  with  drugs,  which  were  for  so  many  centuries 
wrapjied  in  an  obscure  nomenclatui-e,  and  considered  as  falling  within 
the  s{)ecial  province  of  a  single  profession,  priding  themselves  upon  the 
ae<Tetw  and  even  nivsterj'  of  their  craft.  This  refleftion  should  also 
induce  the  pharmanst  to  seek  occajsions  in  the  course  of  his  daily  con- 
tact with  the  public  to  interest  inquiring  minds  in  the  commercial, 
botanical,  and  cliemi«il  Iiistory  of  the  articles  he  disiwnses,  and  to  ex- 
plain their  uses,  and  even  in  conversation  with  the  least  intelligent  to 
remove  the  rough  edge  of  their  ignorance,  by  well-direrted  remarks  and 
explanations.  This  courjie  is  not  only  useful  to  the  customer,  but  serves 
to  interest  and  improve  the  dis|)euser,  and  to  raise  him  in  the  ei-tceni  of 
those,  the  meanest  of  whom  may  have  it  in  their  power  to  add  to  or 
detract  from  his  reputation  and  his  busiue^. 

One  of  the  most  common  annoyances  to  the  apothecar)'  arises  from 
the  idea,  which  not  unfrequently  finds  expression,  that  he  is  charging  an 
undue  profit  upon  his  articles ;  this  is  a  natural  conclusion  in  the  mind 
of  the  purchaser  of  drugs  from  their  wide  difleren<v  Iwtween  the  rela- 
tive prices  cliargetl  for  snmll  and  larger  ijuantities.     Many  answers  to 
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oomments  on  his  prices  will  suggest  theraeelves  to  the  iDgenious  sales- 
man, but  to  make  these  conclusive,  he  must  show  by  the  precision 
and  judgnieut  with  which  he  conducts  his  busine^,  and  hj  the  Deat^ 
ncas  and  exactncsH  which  he  brings  to  bear  upon  every  little  package  he 
sends  out,  that  he  regards  his  vocation  not  as  a  c(»nmoD  trade,  merely 
to  buy  and  sell  and  get  gain,  but  that  as  a  man  of  science  and  a  care- 
ful conser\'ator  of  the  interests  of  his  customer,  as  well  as  his  own,  he 
amply  earns  all  the  pecuoiary  advantages  which  bis  business  is  supposed 
to  bring. 

Dispelling  of  SoUds. 

The  business  of  dispensing  involves  the  manipulation  of  weighing, 
measuring,  wrapping,  and  labelling.  These  require  little  description  or 
comment  here.  The  usual  practice  with  pharmacists  is  to  weigh  all  solid 
articles  upon  the  paper  in  which  they  are  to  be  wrapped,  and  where  great 
nicety  is  required,  as  in  the  case  of  very  costly  articles,  to  balance  the 
paper  with  a  piece  of  like  size  upon  the  opposite  dish  of  the  scales. 
Avoirdupois  weights  are  used  in  all  ordinary  dispeosing  operations. 
Some  liquids,  which  would  soil  a  graduated  measure,  such  as  oopaiva, 
Venice  turpentine,  Canada  balsam,  and  the  fixed  oils,  are  usually  weighed 
in  the  vessel  in  which  they  are  to  be  dispensed ;  this  may  be  a  bottle,  gal- 
lipot, ointment  box,  tumbler,  or  other  convenient  vessel  with  a  wide 
mouth ;  in  other  cases,  the  quantity  is  conveniently  determined  by  the 
size  of  the  vial,  the  retail  prices  of  liquids  being  usually  graduated 
according  to  their  liquid  measure. 

Folding  and  I>iapen»mg  of  Powders. — The  first  operation  taught 
students  in  the  school  of  practical  pharmacy  is  this.  There  are  tbou- 
san<ls  who  have  felt  the  want  of  such  instruction  all  their  lives. 

The  paper  usually  purchased  for  folding  packages  of  medicine  is  called 
"dru^ists'  white  wrapping-paper."  Its  size  is  called  double  medium, 
each  sheet  being  about  38X'24i  inches.  This  sheet  cut  into  2  sheets 
24  J  X 19  ^  the  medium  size.  The  thickness  of  the  "paper  is  quite  im- 
portant ;  a  flimsy  paper  renders  it  almost  impossible  to  make  neat  pack- 
^^es,  and  as  the  thickness  of  paper  is  determined  greatly  by  its  weirfit, 
the  pro[)or  Uiickness  is  tliat  of  paper  of  45  to  60  lbs.  per  ream.  The 
medium  sheet  is  thus  conveniently  divided  for  dispeneiog  purposes: — 

Into  4  sheets  12x9J  inchcH  suitable  for  J  lb.  papers. 
6      "      ()JX8  "  "       I  lb.  papers. 

12      "      6|x6J  "  "       1  oz.  papers. 

Fig.  240  shows  a  \  lb.  paper.  To  fold  a  package,  this  is  laid  upon 
the  scale  dish  and  tilled  witli  an  appropriate  quantity ;  of  a  moderately 
heavy  article,  like  Epsom  salts  or  cream  of  tartar,  this  will  be  4  oz.; 
of  a  light  article,  like  senna  or  chamomile,  say  I  oz.  The  paper  is 
placed  before  the  operator  in  the  direction  here  shown,  a  little  crease 
is  made  on  the  nearest  end  so  as  to  form  a  flap  into  which  the  furthest 
edge  is  fitted,  and  the  whole  turned  over  npon  the  containing  substance 
so  as  to  form  a  crease  when  laid  evenly  down  upon  it,  at  the  middle  or 
near  the  further  side,  according  as  a  wide  or  narrow  bundle  is  desired. 

The  oval  cylinder  is  now  loosely  closed  up  at  one  end  by  tnniiog  it 
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over,  and  is  held  up  with  the  crease  towards  the  operator,  &e  thumb 
pressing  it  firmly  to  prevent  its  bulging.  Now,  with  the  forefinger,  the 
upper  end  of  the  cylinder  is  pressed  in  against  the  i-ontaiuing  substance,, 
and  the  two  sides  of  the  paper  being  rolled  into  the  position  they  natu- 


Fig.  240. 


Paper  for  paakagea. 


rally  take,  the  whole  upper  flap  is  laid  down  immediately  above  the 
containing  substance  and  pressed  into  a  firm  and  even  crease.  The 
package  is  now  inverted,  the  otlier  eud  is  opened  out,  rolled  in,  and 
folded  over  in  like  manner. 

The  next  operation  is  to  label  the  package.     This  requires  very  little 
paste;  only  sufficient  should  be  applied  to  prevent  .its  slipping  about. 


Pig.  242. 


Fig.  243. 


Fig.  246. 


Paper  tor  powder. 


Envelope  for  powder. 


The  label  is  put  immediately  in  line  with  the  crease,  unle^  this  is  too 
low  down,  and  then  it  connecttt  the  crease  with  the  part  below.  The 
next  operation  is  to  tie  the  package,  which  is  done  by  laying  it  on  the 
flat  or  labelled  side,  and  passing  the  string  first  across  it  and  then  length- 
wine,  securing  it  bv  a  bow-knot  at  the  edge  where  it  was  first  creased. 
When  the  package  is  large  or  quite  oblong,  the  string  is  made  to  pass 
twice  across  it  and  once  lengthwise.  The  string  used  should  be  thin  and 
free  from  fuzz ;  linen  is  tlie  best  material.  The  ball  of  tying  string  may 
be  put  into  a  small  apartment  of  the  drawer  and  gradually  unwound  as 
required,  or  it  may  be  used  from  a  reel. 

Small  powders  for  containing  but  a  single  dose  of  medicines  should  be 
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Itut  up  in  glazed  writing  paper.  The  kind  called /o^-mp  is  economical 
and  adapted  to  the  purpo^.  A  sheet  of  flalH^ap  will  furnish  16  of  the 
most  common  size,  or  nine  of  the  larger  or  Seidlitz  powder  size.  Fig.  242 
represents  the  slmpe  of  these.  A  little  crease  is  made  along  the  loug 
side  into  which  the  opposite  edge  is  laid,  and  the  paper  being  folded 
over  is  laid  down  in  the  crease  just  beyond  the  middle,  or  at  the  middle, 
accordiug  to  the  width  desired.  The  ends  are  now  folded  over  a  spatula 
so  as  to  malie  flaps  of  equal  length,  and  the  package,  or  powder,  as  it  is 
called,  is  complete.  In  dispensing  simple  powders,  I  use  small  envel- 
0|)es  (Fig.  244);  there  are  several  sizes,  which  leave  nothing  to  desire. 
Those  opening  at  the  end  (Fig.  245)  are  in  greater  request,  aa  the  papers 
eontaiuM  are  less  liable  to  drop  out. 

Powders  are  often  directed  in  considerable  numbers,  frequently,  aa  in 
prescription,  page  823,  12  at  once ;  in  this  case,  it  is  important  to  have 
tlie  powders  all  of  one  length,  so  as  to  tit  in  a  little  box,  called  a  powder- 
bos  or  lozenge-box. 

The  boxes  used  for  pills  (when  pasteboard  ones  are  employed),  lozen- 
ges, and  powders  should  have  tlieir  appropriate  labels  pasted  on  them 
beforehand,  so  that  there  will  be  no  unnecessary  detention,  and  no 
liability  of  musing  the  ink  to  "  ran  "  and  thus  disfigure  and  render  the 
directions  indistinct.  Directions  for  Seidlitz  powdera  in  single  pairs, 
which  are  dis[>ensed  most  neatly  in  envelopes,  should  be  thus  affixed 
and  dried  before  the  powders  are  placed  in  tliem. 

Gauges  for  folding  powders  are  sold  by  dealers  in  druggists'  sundries; 
their  use  is  twofold — to  r^ulate  the  length  of  the  powder,  and  to  facil- 
itate the  folding ;  the  two  end  creases  are  made  by  simply  pressing  the 
pajR'r  over  the  blades  between  tlie  tlmmb  and  finger. 

The  expense  of  these  is  saved  by  cutting  a  piece  of  tin  of  the  re- 
quired width,  and  tacking  it  on  to  one  corner  of  the  slide  appropriated 
to  powders.  With  a  penknife,  the  board  may  be  cut  out  to  the  thick- 
nes,-  of  tlic  tin,  so  that  tlie  paper  will  slip  readily  on  to  the  tin,  and  be 
turned  over  by  the  thumb  and  tinger;  this  is  substituted  on  the  counter 
sliown  in  Figs,  16  and  17  by  a  small  wooden  powder  gauge  screwed  on 
to  the  face  of  the  slide  appropriated  to  dispensing  powders;  a  great 
muuy  powders  can  be  fold^  in  a  few  minutes  by  the  use  of  this  simple 
contrivance,  which  takes  up  no  room  and  is  never  out  of  the  way  when 
wanted. 

Powders  are  often  dispensed  in  bulk  to  be  divided  by  the  patient 
according  to  some  standaM  of  proximate  measurement,  for  instance,  as 
much  as  will  lay  on  a  sixpence,  or  may  be  taken  up  by  the  point  of  a 
penknife,  or  will  till  a  salt  spoon ;  this  has  the  advantage  of  economy 
in  cases  where  the  treatment  is  likely  to  be  oontinued  for  a  long  time; 
but,  as  a  general  rule,  it  Is  better  that  the  doses  should  be  divided  by 
the  pharmacist,  whose  eye  becomes  accustomed  to  the  least  deviation 
from  accuracy  in  dividing.  The  pharmaceutical  tyro  should  practise 
weighing  successively  definite  quantities  of  the  more  commonly  pre- 
scribed medicines,  and  laying  them  out  on  appropriate  papens  so  as  to 
become  proficient  in  dividing  them  by  tlie  eye. 

AA'hen  dispen.scd  in  bnlk  with  a  view  to  being  taken  at  intervals  in 
approximate  doses,  powders  sliould  be  put  into  vials  with  tolerably  wide 
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mouths,  or  into  turned  wooden  boxes,  such  as  are  used  for  tooth  powders, 
QOt  into  onlinary  paper  packages.  Volatile  or  deliquescent  powders, 
whetlier  in  bulk  or  divided  in  separate  papers,  should  be  dispeosed  in 
wide-mouth  vials  well  corked — the  same  is  true  of  cliarcoal  and  magnesia, 
which  are  other  wise  apt  to  be  scattered  over  surrounding  objects  and  wasted. 

The  Diapermng  of  lAquith. — By  attention  to  the  liability  of  liquids 
to  ferment,  or  to  part  with  volatile  active  principles,  or  to  deteriorate  bv 
exposure  to  atmospheric  influence,  the  pharmacist  will  learn  tliat  ad- 
vantages almost  invariably  result  from  the  selection  of  well-stoppered 
pint  and  quart  tincture  bottles  for  the  dispensiug  shelves  in  preference 
to  half-gallons  and  gallons.  These  bottles  are  necessarily  frequently 
opened,  admitting  air  and  allowing  of  evaporation,  and  they  are  ex- 
posed to  bright  light,  which  is  one  of  the  most  potent  causes  of  chemical 
change ;  bottles  of  these  sizes  are  also  much  more  convenient  to  handle 
than  larger  ones,  and  by  having  suitable  funnels  at  hand,  may  be  re- 
plenished as  often  as  required  from  stock  bottles  kept  in  the  cellar  or 
other  appropriate  depository. 

Under  the  head  of  solution,  in  the  third  part  of  this  work,  and  of 
the  liquid  forms  of  medicines  in  the  fifth  part,  and,  indeed,  throughout 
all  the  practical  parts,  I  have  endeavored  to  impress  such  facts  connected 
with  the  preparation  and  use  of  this  class  of^  medicines  as  would  be 
most  useful  to  the  student,  and  I  may  conclude  the  subject  here  by 
reference  to  the  selection  of  vials,  corking,  labelling,  etc. 

Many  of  the  large  disi)ensing  establishments  have  adopted  their  own 
distinctive  and  uniform  styles  of  vials,  which  are  made  in  moulds  of 
all  the  sizes  required  for  ordinary  dispensing,  and  are  certainly  more 
recherdiA  and  chai-aoteristic  than  any  that  could  be  found  in  commerce. 
Other  leading  stores,  not  seeking  any  pccnliarity  in  their  style  of  vials, 
are  content  to  purchase  the  best  productions  of  the  glass  manufacturers, 
and  these  are  certainly  fit  for  the  best  class  of  customers  in  our  country. 

With  a  view  to  economy  of  time,  the  sink  for  washing  vials,  the  vials 
themselves,  the  labels  and  corks,  will  be  conveniently  located  near  the 
front  of  the  shop,  and  it  is  very  desirable  that  an  assortment  of  these 
necessary  articles  for  dispensing  liquids  shall  be  always  within  reach  of 
the  counter  clerks,  in  a  condition  for  immediate  use.  The  mode  of  dis- 
IKwing  the  assortment  of  washed  vials  differs  in  different  establishments ; 
stmie  hang  them  while  yet  moist  on  nails  or  pegs  with  the  mouth  inclined 
downward,  that  they  mav  drain  and  be  free  from  liability  to  collect  dust, 
until  wanted  for  n.sc.  This  method  takes  more  space  than  is  generally 
at  <K>mmand,  and  seems  to  be  lew  desirable  than  keep- 
ing them  in  a  partitioned  drawer.  The  sink  should  ^.— ^^'  *^ 
have  shelves  or  racks  arranged  over  it  for  draining 
recently  ^vashed  articles,  and  tlie  viaLs  should  not  1k' 
put  into  the  drawer  for  use  till  dry.  In  the  Prelimi- 
nary Chapter,  the  variable  quality  of  corlts  is  referred 
to,  and  it  is  only  necessary  again  to  call  attention  to 
the  great  advantage  in  this,  as  in  most  other  purchast 
■     ■     ■        ■     ■  eof^tl     " 


of  selet^ting  tlie  l)est,  and  especially  tluwe  of^  the  kind        ■'™«    ™'' 
tal  led  homroopathic,wh  ich  are  fitted  with  much  greater  facll  tty  to  the  viak. 
There  is  no  economy  in  procuring  cheap  corks,  as  prices  are  pretty 
65 
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exactly  according  to  quality,  and  of  the  infmor  qualities  a  lar^  number 
are  quite  unfit  for  use. 

The  cork  drawer  sliould  not  l>e  too  near  the  fire,  as  they  arc  deterio- 
rated by  loug-coutiuued  drying.  The  cork  should  always  he  adjusted  to 
the  hottic  b^ore  putting  the  liquid  iuto  it,  so  that  if  it  should  not  fit,  it 
may  not  l>e  injured  by  <!ODtaet  with  the  liquid,  aud  may  he  thrown  in 
with  the  corks  again. 

The  neat  appearance  dei)ends  chiefly  on  its  being  clean  and  liaviug  a 
clear  fresh  surlace  at  top  ;  this  may  generally  be  attaiue<l  by  the  use  of 
a  sharp  kuife,  care  being  taken  not  to  cut  it  off  so  short  as  to  be  incon- 
veuieut  to  extract  again.  The  practice  of  capping  over  the  (»rk  with  a 
piece  of  fancy  paper  or  damp  kid  gives  a  handsome  finbh  to  the  pre^Kira- 
tion,  and  secui^es  it  from  being  opened  by  children  or  others  who  may  be 
sent  for  the  medicine;  but  in  small  sales  it  scarcely  repays  for  the  time 
consumed. 

The  most  finislied  method  for  dispeusiug  prescriptions  is  without  doubt 
the  metallic  ibi!  «ip  made  of  a  size  appropriate  to  the  vials  to  be  cappcil ; 
these  are  generally  stamped  with  the  name  of  the  dispenser. 

Heavy  aud  good  quality  tinfoil  is  a  beautiful  capping  for  corks,  and 
may  be  applied  witliout  a  string  to  secure  it ;  it  will  take  tlie  impression 
of  a  stamp  with  considerable  distinctness.  With  a  view  (if  capping 
operations,  a  small  pair  of  scisson*,  ditfi^rent  from  those  adapted  to  the 
general  purpoeea  of  the  counter,  will  Ix;  almost  indispensable. 

The  lashion  of  stamping  the  cork  at  the  top  with  a  die  upon  sealing 
wax  has  lately  become  quite  general ;  to  accomplish  it  with  facility  and 
neatness  a  small  spirit  lamp,  Fig.  247,  or  a  similar  lamp  made  with  a 
vial  and  glass  tube  should  be  pixtvided ;  the  flame  of  alcohol  is  best  for 
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the  jtuqxjse,  because  not  liable  to  smoke  the  wax.  A  stamp  should  be 
provided  with  the  name  or  initials,  or  some  appi-opriate  device  or  trade- 
mark, which  will  give  charaeb^r  to  the  prciKtration  dispensed  and  indi- 
cate its  oH^n. 

The  cork  pressor.  Fig.  248,  is  now  so  common  and  well  known  as 
scan^ly  to  i-equire  mention ;  in  using  it,  tare  should  be  taken  to  press 
the  whole  length  of  the  cork,  otherw'isc,  if  it  is  rather  dry,  it  may  he 
cracked  at  the  point  where  the  pressure  of  the  machine  ceases,  and  hence 
will  break  off  in  attempting  to  remove  it  from  the  bottle.  It  is  best- 
adapted  to  the  Ixirger  sized  corks,  aud  is  quite  unsuitable  to  be  applied 
to  "  nomceopathic  cork*."  \n  improvetl  cork  press,  patented  by  C.  Loch- 
man,  is  also  figurtHl.  It  consists  of  a  scixnicit  of  <u<t-iron  spiral  fastened 
to  a  suitable  block,  and  a  \vheel  which  is  partially  rotated,  thus  running 
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the  cork  between  the  iDtcrior  of  the  spiral  and  the  surface  of  the  circle. 
As  the  wheel  rotates  it  carries  the  cork  further  into  tlie  space  whieli 


gradually  diminishes;  the  cork  is  thus  pre^wcd  uniformly,  and  is  not  so 
likely  to  be  crashed.  ' 

LuheUiiif/, — Jjalwlling  medicinal  preparations  is  very  much  nefrlcctcd 
by  <«untry  practitioners,  frc(|acntly  for  want  of  facilities ;  it  is,  however, 
too  importimt  a  matter  to  lie  overlooked  in  any  wcll-onlei-ed  disjKinsary. 
A  small  sliect  of  blank  labels  may  l)e  pro<-ure<l  for  a  trifling  simi,  adapted 
exactly  to  the  wants  of  the  particular  individual,  or  tlie  druggist  should 
have  them  printed  for  liis  customers,  I  have  for  several 
years  sold  set"  somewhat  like  those  on  the  following  pages,  * '^^  ■ 
which,  by  filling  up  tlie  blanks, serve  best  the  pur]Kise  of 
the  physician. 

Tlie  apothe<ary  will  of  coiirse  have,  besides  liis  ordi- 
nary printed  slip  la(M;ls,  suitiibic  prescription  lalx'ls,  with 
his  bastness  card  and  an  appropriate  space  for  filling  up 
with  the  names  of  drugs,  or  with  directions  and  the 
number  and  date  of  the  prc^ription,  for  future  reference. 
Few  tilings  add  more  to  the  rejiutation  of  the  ai«)liie- 
oiry  than  the  neatness  and  elegance  of  his  labels,  both  in 
printing  and  chirography. 

It  is  a  great  advantage  to  the  public  to  append  to 
all  verj-  active  reme<lics  the  projKir  doses  and  plain  di-  "^""bri'iah?  ""^ 
rections  for  administering  antidotes  in  cases  of  poisoning. 
All  [(oisonous  sul)stan<fs  should  W-  laU'lled  with  tlie  name,  and  the  wonl 
poison  printe<l  on  the  label.  It  may  l>e  here  noted  that  many  of  the 
stock  laliels  which  some  printers,  who  cater  tor  druggists'  printing,  offer, 
are  frequently  grossly  erroneous.  Evorj-  druggist  shoidu  arrange  the 
copy  of  his  own  lal)eLi,  as  lie  n\n  tha«  secure  that  whicli  best  suits  his 
own  business. 

On  the  prescription  blanks  the  initials  of  tlie  person  who  compounded 
the  recipe  should  Ix;  written ;  it  fixes  the  res]M)nsibility  upon  the  pi-oper 
person,  and  tends  to  make  all  more  careful. 

Some  pliarmacists  prefer  to  gum  all  their  lalx^ls  so  that  they  will 
adhere  by  moistening  alone;  this  is  done  by  a  solution  of  dextrine  in 
water  painte<I  over  the  suriiwe  and  allowed  to  harden,  or  by  a  mixture 
of  1  [Mirtof  sugar  to  2  of  whit«  glue,  dissolved  in  5  parts  of  water  by 
heat,  and  applied  while  yet  warm. 
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WINTER  &  COLDDAY, 


X 


QQ9  Arch  Street,  Phila. 


WINTER  A  COLDDAT, 


A  teaspoonfiiZ. __ 

times  a  day,  as  directed. 


No.  «Q  Arch  Stkeet.  Ph: 


WINTER  &  COLDDAY, 

DntgffUU  and  Otrmtst; 
No.  »»  Arch  Street.  FhllUlelphlL 


FOB  EXTERNAL  USE  OHLT. 


SHAKE  WELL  BEFORE  USIHfi. 


D,qit,zeabvG00»^lc 
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'  VIKTIR  k.  C8LIBAI, 


/^       Chemiati,         i\ 


Druvs^U  and  CbemlBts, 


99  Arch  Street,    ^^ 

fUILAPELPHIl.       ^r 


DiqitizeabyGoOt^lc 


1030      DISPENSING  AND  COMPOUNDING  PRESCRIPTIONS. 

Fig.  250  shows  a  convenient  wide-mouth  Imttle,  which  may  be  of 
fSij  or  f^iv  capacity,  with  a  perforated  cork  into  which  a  plug  is  in- 
serted, extending  J  inch  below  the  cork,  on  to  which  is  ghied  a  (amel- 
hair  bnisli,  always  dipping  into  the  paste:  this  little  vial  may  t)e 
supplied  with  paste  from  another  and  larger  bottle.  The  paste  may  be 
made  by  either  of  the  following  processes : 

Paste  coTiiainij^  Glycerin. 

Take  of  Gum-arobic 1  nuncei 

Boiling  water 2  fliiidounces. 

Glycerm 2  lluidrachtDs. 

Make  a  solution. 

Paste  -preaerved  with  Acetic  Add. 

Take  of  Powdered  jrnm-arnliic, 

Powdered  tragacanLli,  of  each    .        .        .     %ea. 

Water Jiss  oreufficient. 

Acetic  acid rr\jix. 

Mix  them. 

If  tragacanth  paste  is  made  stiff  enough,  it  will  keep  without  the 
addition  of  au  antiseptic 

When  not  previously  prepared,  the  labels  require  to  be  pasted  at  the 
time  they  are  applied ;  this  may  be  accomplishcfl  by  laying  them  buo- 
cessively  ujxju  a  piece  of  soft  paper,  which  must  be  renewed  as  soon  as 
it  becomes  somewhat  daubed,  or  by  layin?  them  on  a  piece  of  smooth 
and  hard  wood,  which  should  be  cleaned  and  dried  once  every  day. 
When  the  label  is  applied  to  glass,  it  should  be  covered  by  a  piece  of 
paper  somewhat  lai^r  than  itself,  and  tightly  and  uniformly  pressed 
till  quite  smooth ;  it  is  a  mistake  to  ^ut  a  thick  coating  of  paste  on  the 
paper,  as  it  then  spreads  on  to  the  surrounding  parts  of  the  vial,  soiling 
them,  and  in  drying  shrinks  and  wrinkles  the  label.  When  filled  and 
projierly  corked,  the  vial  should  be  carefully  wiped  off  and  wrapped  in 
a  piece  of  white  paper.  The  J  lb.  size,  9^  x  8  inches,  is  suitable  for  a 
f5iv  vial. 

A  good  [Kn,  with  a  fine  mint,  suitable  for  filling  up  the  blanks  on 
the  lal>els,  and  a  desk,  should  be  within  convenient  reach ;  also  a  blank- 
book  or  file  on  which  to  prerjer\'e  the  prescription  for  future  reference, 
tlie  day  Iwok  or  blotter,  uie  book  of  "  ^vants,"  in  which  each  article  Ls 
to  be  eutereil  for  purchase  or  preparation,  l)efore  it  is  entirely  out,  and 
a  note-l>ook  of  fads  and  experiences,  which,  if  diligently  kept,  will,  by 
lapse  of  time,  become  a  valuable  heirloom  of  tlie  office  or  shop. 

Pending  the  Prescription. 

Tlie  first  process,  on  receiving  a  prescription  to  be  compounded,  is  to 
read  aud  thoroughly  to  understand  it;  this  can  be  done,  in  many  cases, 
only  after  some  study  and  consequent  delay,  which,  if  perceived  by  the 
applicant,  may  occasion  distrust  and  a  suspicion  tliat  something  wrong 
is  contained  in  it ;  to  obviate  the  apix'arance  of  a  misunderstanding,  it 
is  a  good  plan  to  commence  by  preparing  a  label;  this  b  done  with  the 
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prescription  before  the  eye  of  the  writer,  and  allows  time  for  thoroughly 
studying  it  and  dwiphoring,  as  far  as  pi-acticalilc,  the  ubscuro  i>arts, 
before  attempting  to  <«mpouud  it.-  After  the  preparation  has  been  com- 
pleted and  labelled,  the  prescription  shoidd  be  carefully  reviewed  and 
the  several  articles,  aa  added,  recalled  so  as  to  insure  its  correctness 
before  sending  it  out  freighted,  as  it  may  be,  with  the  issues  of  life  or 
death  to  the  sufferer  for  whom  it  has  been  prescribed ;  there  are  few 
erroi'S  oecurring  fi-oni  i-ai-elcwness  which  would  not  be  obviated  by  this 
precaution.  If  there  (ihould  be  an  obvious  error  in  a  presi'ription  which 
might  lead  to  serious  consequences,  it  would  become  the  duty  of  the 
pharmacist  either  to  supply  the  medicine,  so  modified  as  to  be  safe,  and 
to  fulfil  the  intention  an  neariy  sk'  he  can  arrive  at  it,  or,  on  a  plea  of 
necessary  delay,  to  ohtain  an  opportunity  to  have  tlie  en-or  oorretrtcd  by 
the  physician  niniseli'. 

The  maintenance  of  the  spirit  of  professional  comity  betwwn  the 
physician  and  pharmacist,  l)y  which  each  is  bound  to  scifen  the  other 
from  unjust  censure,  while  ttey  mutually  endeavor  to  protect  the  com- 
munity from  the  dangers  unavoidably  attendant  upon  the  administra- 
tioo  of  remedies,  is  the  only  true  basis  of  their  sua»isful  co-operation. 

PrejMration  and  IHspentting  of  JPilh, 

The  advantages  of  this  form  of  preparation  having  been  fully  de- 
tailed in  Chapter  XIII.,  Part  VI.,  the  substances  best  adapto<l  to  it 
having  been  enumerated,  and  the  general  principles  on  which  they  should 
be  compounded  having  l>ecn  treated  of,  it  remains  noiv  to  convey  such 
information  upon  the  mode  of  mixing  and  forming  pill  masses  as  can 
be  put  into  a  brief  description,  premising  that  of  the  manual  proi-esscs 
of  pharmacy,  none  more  distinctly  require  to  be  learned  by  experience. 

To  form  a  pill  mass,  the  ingredients  in  the  form  of  powder,  being 
weighed,  are  placed  in  a  mortar,  or  on  a  tile,  and  thoroughly  mixed ; 
two  spatulas  being  at  hand,  a  small  addi- 

tiori  of  some  excipicnt,  as  already  pointed        F"'e-  251.  Fig.  252. 

out,  is  to  l)c  made,  care  being  taken  not  to  « 

add  an  excess,  which  the  inexperienced  are  « 

ai»t  to  do.  The  little  bottle.  Fig.  252,  is 
in:ul<>  for  the  u.a<'  of  the  analytical  chemist 
in  moistening  siilMances  with  a  single 
drop  of  a  i-eagent ;  it  will  l)e  useful  to  con-  ("^.j^ 

tain  water  fi>r  the  purpose  named.     The  JJTTL 

di-op  guide,  Fig.  2")1 , or  a  similar  cxtem|H>-  i"^^^'    iVr~N 

raucous  contrivance,  will  answer  the  siuiie  |'!--J. -u-^ 

Imrp'wc.     Many  pill  masses  are  s]«)i]c<l  <''':....\/....     1 

>y  g<'tting  a  few  drojis  too  much  water  ac-  ^^      V        J 

cidciitiillv  into  them  ;  ihev  should  alwavs  ^-;--:u-^ 

be  very  thoroughly  triturato.1  iK'fore  tl.e  ""'^'.^^"hi'nc^'''"'  ^i"«,'mm,^.'™" 
addition  of  fresh  jmrtions  of  liquid. 

The  us<'  of  extracts  in  making  pills  has  already  been  adverted  to  as 
aiding  in  their  pharmaceiitit-al  eligibility ;  but  the  toughness  of  certain 
resinous  cxtmcls,  as  cxtnict  of  jalap,  is  one  of  the  greatest  causes  of 
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difficulty  in  the  manipulation.  The  extract  seems  sometimes  to  have 
dried  to  just  that  condition  whicli  forbids  the  idea  of  reducing  it  to 
powder,  or  softening  it  to  the  pi-oper  consistence  of  an  excipient,  and 
therefore  it  cannot  be  successfully  incorporated  witli  other  extracts,  or 
with  dry  powders.  Under  these  circumstances  the  aid  of  heat  should  be 
called  in ;  a  mortar  being  warmed  upon  the  stove,  the  extract  niav  be 
introduced  into  it  and  thoroughly  softened  by  trituration ;  or  if  still  too ' 
tough,  being  broken  up,  the  mass  may  be  subjected  to  drying,  until,  on 
cooling,  it  is  so  brittle  as  to  be  readily  reduced  to  powder,  and  then 
incorporated  with  the  other  ingredients  and  rendered  plastic  by  suitable" 
excipicnts. 

Another  difficulty  in  manipulating  with  extracts  is  owing  to  their 
sometimes  being  too  soft  to  form  a  mass  of  sufficient  firmness  with  the 
other  ingredients  .prescribed ;  in  this  case  it  is,  perhaps,  generally  best 
to  spread  the  extract  in  a  thin  layer  upon  the  tile,  aud  warm  this  till,  a 
portion  of  the  moisture  being  evaponitcxl,  it  assumes  the  proper  consist- 
ence. Care  is,  of  course,  necessary  not  to  deteriorate  the  extract  by 
burning,  or  the  evaporation  of  any  volatile  principles.  The  warmth, 
moisture,  and  flexibility  of  the  hand  may  frequently  be  brought  into 
requisition  witli  materials  tliat  refuse  to  soften  and  adhere,  though  gen- 
erally it  is  desirable  to  avoid  working  the  mass  in  the  hands  in  the 
presence  of  the  customer ;  when  the  materials  are  readily  miscible,  the 
whole  process  may  be  couvenicntly  performed  in  the  mortar,  and  the 
removal  of  the  ma.«a  completely  efiucted  by  the  use  of  the  peatle  and 
spatulas. 

With  a  view  to  securing  both  tenacity  and  firmness  in  a  pill  mass,  it 
seems  essential  that  the  several  ingredients  shotikl  combine  the  property 
of  fluidity  witli  that  of  hardness  or  insolubility.  A  solid  sub- 
Fig.  2o3.  stance,  like  aloes  or  almost  any  of  the  resins  or  gum  resins, 
can  readily  be  formed  into  pills  witli  a  little  alcohol  or  some 
appropriate  tincture,  but  for  want  of  a  substance  insoluble  in 
this  excipient  the  pills  will  be  apt  to  iail  of  that  firmness  of 
coDsbtence  which  results  from  the  combination  of  solid  with 
liquid  particles ;  soap  is  in  this  case  a  better  excipient,  being 
less  of  a  solvent  for  die  resinous  particles,  and  possessing  a 
body  which  prevents  the  softening  and  flattening  out  of  the 
pills. 

Whenever  practicable,  it  is  best  for  the  pharmacist  to  use 
the  excipient  prescribed  by  the  physician,  but  there  is  nothing  to  pre- 
vent his  adding  inert  excipient?,  when  uw^ssary,  atwording  to  his  own 
judgment,  and  the  frequent  absence  of  any  specific  directions  on  the 
subject  makes  it  necef«ary  for  him  to  choose  the  best  excipient  to  in- 
sure smallness  of  bulk,  adhesiveness,  and  firmness  in  the  mass ;  experi- 
ence and  a  careful  study  of  the  subject,  as  presented  in  Chapter  II.,  will 
aid  in  Uiis  selection. 

Pills  may  be  divided  with  a  spatula,  by  the  eye,  or  by  the  aid  of  a 
graduated  tile ;  a  great  many  pharmacists  use  this  altogetlier,  but  it  has 
always  appeared  to  me  it  must  be  from  want  of  familiarity  with  the  use 
of  the  pill  machine.  If  the  mass  is  plastic,  it  may  be  rolled  between 
the  smooth  snrfac-es,  or,  by  use  of  the  pill  roller,  into  a  perfect  cylinder 
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uoiforiuly  tliick  throughout,  and  hy  then  adjusting  the  cutting  surfaces, 
the  whole  ma.'w  will  be  immediately  turned  into  the  appropriate  number 
of  pills,  which,  if  about  the  size  appropriate  to  the  machine,  will  be  .'>o 
round  as  to  require  no  further  rolling.  In  larce  dispensing  establish- 
ments, several  machines  are  sometimes  kept  adapted  to  diflerent  sizes, 
one  for  pills  of  opium  or  Quevenne's  iron,  another  for  compound 
cathartic  or  aloetic  pill,  and  another  for  o()ra[Kiuud  rhulmrb  and  other 
lai^  pills.  There  is  a  practical  hint  in  relation  to  the  use  of  the  pill 
machine  which  should  be  mentioned  in  this  connection;  it  is,  that  the 
(rutting  surfaces  will  sometimes  only  work  on  each  other  perfec'tly  in  one 
way ;  every  roller  Is,  therefore,  marked  with  a  star,  a  little  brass  tack,  a 
number,  or  some  other  designation,  and  a  corresponding  one  is  made  on 
the  machine,  indicating  in  which  direction  the  roller  is  to  be  worked  on 
the  machine  in  cutting.  From  not  being  aware  of  this  precaution,  many 
abandon  the  use  of  a  machine,  which  is  one  of  the  greatest  of  conven- 
iences in  pharmacy.  In  the  machines  made  by  Wirz  the  rollers  work 
equally  well  in  both  directions. 

Pills  should  not  be  put  away  for  dispensing  purposes  until  well  dried 
on  a  tray,  an  oj»en  bos  lid,  or  payier  folded  at  the  edges  for  the  purpose. 
There  are  several  kinds  of  pill  boxes  destiribed  on  page 
50,  of  which  the  best  is  tliat  made  of  paper  with  pi-o-      Fig._^54, 
jocting  top  and  bottom  piece.  Fig.  56.     Pills  containing 
volatile  ingredients  should  be  dispensed  in  a  small  wide- 
mouth  vial.     Such  are  made  for  this  purpose. 

Fig.  254  shows  a  bottle  arranged  to  contain  lycopodium, 
powdered  liquorice-root,  or  sifled  arrowroot,  one  or  more 
of  which  may  be  kept  at  hand  in  dispensing  pills,  both  for 
the  dusting  of  the  pill  machine,  and  for  tilling  boxes  in 
which  they  are  dispensed.  One  of  these  bottles  may  have 
powdered  gum-arabic  also,  so  as  to  add  that  ingredient 
conveniently  to  pill  masses  in  process  of  their  manufacture,  ougting  botue. 
The  mode  of  construction  will  scarcely  need  a  remark ;  a 
perforated  cork,  short  piece  of  tube,  and  ,^  or  .Sij  vial  constitute  the  ap- 
paratus. 

Sugar-coated  pills  are  now  verj-  popular  and  widely  diffused,  and  for 
extemporaneous  operations  this  may  be  effet^ted  in  several  ways  at  the 
prescription  counter;  in  all  cases  very  finely  powdered  "dusted"  sugar 
IS  requisite ;  some  use  a  mixture  of  sugar  and  gum-arabic,  which  must 
be  intimate  and  rubbed  to  the  very  finest  powder.  Uiron  a  pill  tile,  6 
or  8  pilbi  receive  a  thin  covering  of  mucilage  of  gum-arabic  or  traga- 
canth,  hy  being  n»llc<i  in  it  ouickly  by  means  of  the  fingers ;  they  are 
then  innnodiatcly  transferred  to  another  tile,  iipoii  which  a  thin  layer 
of  tlic  .sacoliarine  powder  has  l>een  diL«ted,  and  the  sugar  is  made  to 
adhere  by  giving  the  pills  a  rotary  motion  with  the  en<l8  of  the  fingers, 
slightly  pressing  on  them. 

The  covering  of  sugar  may  also  he  satisfactorily  made  by  using  the 
silvering  glolw,  the  inside  of  which  has  been  highly  polished.  Some 
of  the  powder  is  sprinkled  into  the  hemisphere,  and,  after  the  introduo 
tion  of  the  pills  previously  moistened  with  mucilagts  as  before,  an  even 
coating  is  effected  by  giving  the  Ik>x  a  quick  circular  movement.     The 
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pills  are  afterwards  allowed  to  drj'  ia  a  box,  and  may  be  made  somewhat 
aiuootlier  by  rolling  tlieni  in  tinely-powdci-ed  starch. 

If  tlius  troated,  a  gootl  white  eoating  is  obtained,  which,  however, 
lacks  snioothuess  and  elegance  if  compared  with  the  confectioners' 
manufacture,  but  answers  all  the  i-equired  purjKtscs. 

If  it  appciuv  desirable,  the  sugar  nuiy  lie  previously  colored  by 
ineurporatiDg  a  few  grains  of  carmine  with  it,  or  rubbiug  witli  it  some 
good  saffron  to  a  veiy  line  powder,  if  a  yellow  color  is  desired ;  the 
latter  fades  if  exposed  to  the  light. 

PitLj  may  l>e  extcmporjiieously  coated  with  sugar  by  first  moistcuing 
thorn  with  a  strong  solution  of  balsam  of  tolu  in  ether,  throwing  them 
immediately  into  a  box  containing  sugar  in  verj'  fine  powder,  and  sliak- 
ing  the  box  for  a  few  minutes;  the  application  may  oc  rci»«ited  if  the 
first  coating  is  not  sufficiently  thick.  The  ethereal  solution  has  the 
advant^e  of  extreme  volatility  aud  of  not  dissolving  tlic  ordinarj-  oon- 
stitaents  of  pill,  but  should  it  prove  objectionable  on  account  of  a  solvent 
action  on  the  pills,  it  may  be  rci}Iaced  by  mucilage,  as  before  indicated. 

Farley's  procem,  patented  iu  Lngtaiid,  is  directed  to  be  performed  with 
two  saucers.  The  inner  surface  of  oue  is  coated  with  albumen,  prcj>ared 
by  well  ^itating  the  white  of  an  egg ;  the  other  contains  a  fine  powder, 
vom|)Osed  of  e<{ual  parts  of  sugar  anil  tragacunth-  The  pills  are  placed 
in  the  firet  saucer,  aud  are  made  to  revolve  in  it  by  a  series  of  horizontal 
circular  motious;  this  si>eedily  coats  them  with  a  thin  film  of  albumen, 
then  they  are  quickly  tiuusfcrred  to  the  otlior  saucer,  in  which  tliey  are 
again  caused  to  revolve,  and  become  coated  with  the  mixed  powder  of 
sugar  and  tragacauth.  The  peculiar  tenacious  consistence  of  the  albu- 
men tends  to  prevent  the  pills  from  getting  a  veiy  thick  coating,  but  it 
is  enificient,  if  continuous,  to  fix  a  thin  surface  of  tlie  powder  sutfieient 
to  form  a  thin  but  firm  and  toi^h  coating  wheu  dry.  The  quantity  of 
albumen  to  place  in  tlie  saucer  must  be  learned  by  experiment ;  it  sliould 
not  l>e  in  ex<-ese,  lest  the  pills  get  too  hea\y  a  coating  and  dry  too  slowly. 
Albumen  has  tlie  merit  of  ready  solubility  in  the  stomach,  and  seems  to 
be  well  adapted  to  the  object  iu  view. 

In  an  elabonite  article  on  coating  pills,  Bernard  S.  Pwx-tor,  of 
Newcastlo-on-Tyne,  England,  has  given  the  results  of  no  lenw  than  45 
esiicrimcnts,  whiih  go  to  sliow  that  the  process  is  iu  the  main  advan- 


tageous. He  prefei-s  those  processes  in  which  the  pills  are  first  rolled 
in  a  mixture  of  alcohol  and  wiiter,  or  in  lac  vaniish,  and  tlien  in  an 
appropriate  jmwder.  Rolling  first  in  a  tincture  of  lac,  aud  then  in  a 
mixture  of*  -i  iiarts  of  French  chalk  and  1  of  resin,  gave  a  coating  not 
liable  to  al>soro  moisture,  and  possessing  most  of  the  requisites  souj^t. 
He  recommends  that  the  quantity  of  tincture  should  not  exceed  4  or  5 
minims  to  a  dozen  pills ;  and  it  is  evidently  an  important  precaution  in 
any  of  the  proci'ri,sc.-t  to  moisten  the  pills  as  little  as  practicable  to  secure 
a  4^)ntiimous  coating. 

The  covering  with  sugar  is  preferred  generally  in  the  United  States. 
It  pi-events  tlie  smell  and  tjiste  from  manifi.?iting  themselves  for  a  number 
of  days ;  but,  if  freishly-made  pills  have  been  tlius  coated,  the  evaporating 
moisture  in  peneti~ating  tiirough  the  su;?ir  may  carry  some  soluble  matter 
with  it,  and  gradually  discolor  the  covering.     In  a  similar  way,  odorous 
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priaoiples  will  penetrate  to  the  surface,  and  liDally  impart  their  emell; 
sugar-coated  asaftetida  pills,  tliougli  at  first  t'ltx  from  <jdor,  develop  it 
on  keeping. 

The  obeervation  of  those  whose  opportunities  have  given  them  abun- 
dant means  of  forming  a  c-orrwt  judgment  has  resulted  in  a  preference 
for  well-made  sugar-coated  pillsovcrthoseuot  so  protected,  as  the  aaiting 
prevents  the  desiccating  action  of  tlie  atniosjihere  and  its  other  accom- 
panying injurious  effects.  The  Phannam}>a-Ut  sanctioned  the  custom  of 
sugar  coating  so  far  as  concerns  thot%  pills  wiiich  are  designed  to  l>e  stow 
in  their  action,  hut  not  in  regard  to  others. 

Prpparcdlon  of  Mlxtvrps. 

In  the  chapter  on  i«/M«/Pr(7>ac«(io7t8,  pages  971  to  973,  a  list  isgivea 
of  niedicinoi  l>e«t  adapted  to  this  form,  and  a  pretty  full  aw-ount  of  the 
principles  which  should  govern  the  prescriber  in  tlie  exercise  of  this  part; 
of  his  duties.  The  study  of  such  a  treatise  by  physicians  would  save 
many  blunders  which  fall  under  the  otttK'r\'ution  of  ])harniaoists.  It 
would  also  add  to  tJie  facilities  of  the  physician  for  combating  disease, 
and  to  the  comfort  of  tlioee  compelled  to  undei^  medical  treatment. 

The  preparation  of  mixtures  and  other  liquid  extemporaneous  prepa- 
rations involves  the  exercise  of  gi-eater  jmlgmentand  skill,  because  of 
the  frequent  unskilfuluess  of  prescribers.  The  experienced  pharmacist 
will  frequently  have  opportunities  to  correct  apparent  incompatibilities 
without  materially  varying  from  the  prescription,  and  in  this, as  in  other 
forms  of  prescrii)tion,  it  will  sometime^!  be  his  privil^e  to  detect  and 
obviate  errors  wliich  might  be  of  serious  import.  Let  hira  never  allow 
a  preparation  to  pass  from  liis  hands  without  a  careful  consideration  as 
to  whetJier  a  mistake  of  his  own  or  of  the  prescriber  has  escaped  his 
notice. 

The  ingredients  contained  in  mixtures  are  generally  both  solid  and 
liquid,  and  of  the  solids  some  are  soluble  and  others  diffused  in  the  liquid 
only  by  admixture;  the  object  of  the  pharmacist  should  be  the  intimate 
blen<Iing  of  all  the  ingredients,  so  that  every  dose  when  taken  shall  be 
of  the  same  comjKwition.  In  most  of  the  forniulie  involving  any  diffi-  ■ 
eulcies  as  given  in  tlte  previous  chapter,  the  mode  of  admixture  has  been 
indicated,  but  a  large  number  will  fall  into  the  liands  of  the  pharmacist 
in  which  the  mode  of  incorporating  the  ingredients  together  will  be  left 
entirely  to  his  judgment. 

If  all  the  ingredients  nre»(Tibed  arc  liquids,  or  if  the  only  solid  is 
freely  soluble,  tliey  may  all  Ik-  iutn»duc«d  uirectly  into  the  bottle,  pre- 
viously prepared,  an<l  the  whole  may  be  mixed  by  agitation.  The  niowt 
ready  mode  of  dis.wlving  <'rystals  is  explained  in  the  third  pjirt  of  this 
work,  in  the  cliapter  on  tSolutiimn,  page  121,  mid  the  distinction  to  l>e 
observed  between  those  sulistances  readily  solnl)le  by  agitation  and  those 
requiring  the  triturating  a<;tiou  of  the  pestle  and  mortar. 

With  a  view  to  obviating  the  liability  to  precipitation  from  mixing 
either  chemical  or  pharmaceutical  incomjmtiblcs,  it  is  desirable,  /iVirf,  to 
make  as  dilute  solutions  ai  the  prescription  will  allow,  of  any  chemical 
eubstanccH  ordered ;  seauiul,  to  incorporate  with  these  the  syruiis  or  viscid 
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excipiente,  if  auy  such  are  prescribed,  before  mixing  them.  In  this 
way  the  play  of  incoDiuatibiiities  is  diminished  by  the  twofold  influence 
of  dilution  and  viscidity,  and  the  liablliU'  to  unsuspected  chemical 
changes,  the  fear  of  which  occasions  such  trepidation  to  the  inexperienced 
prescriber,  will  be  greatly  lessened. 

As  a  general  rule  the  mortar  and  pe^Ie  should  be  used  in  case  of 
incorporating  an  insoluble  substance  in  powder  with  a  liquid  ;  the  plan 
of  mixing  by  agitating  in  a  vial  is  seldom  perfectly  auccesaful,  and  where 
these  are  suspended  by  tlie  aid  of  gum  and  sugar  it  is  best  to  have  them 
thorougiily  triturated  together  as  powders  before  adding  the  liquid 
ingredient. 

£mu/sion«  have  within  the  last  few  years  been  growing  so  much  in 
popularity,  that  a  fuller  notice  of  this  class  is  now  required.  To  make 
them  properly  has  always  been  r^arded  as  one  of  the  preparations  that 
required  more  skill  than  the  majority  of  apothecaries  possessed,  and  yet 
when  proper  care  is  taken  to  observe  the  right  consistence  of  the  muci- 
laginous matter  the  difficulty  is  readily  overcome. 

There  are  two  methods  of  preitaring  them  in  use  among  pharmansts ; 
the  usual  one  of  preparing  an  emulsion  with  the  gum  or  emulsionizing 
medium  and  wafer,  to  which  the  oleaginous  ingredient  is  incorporated  by 
degrees,  the  \vater  being  added  also  in  the  same  manner ;  the  other,  in 
which  the  gum  and  oil  are  rubbed  together  into  a  smooth  paste  and  the 
water  added  gradually  with  the  remaining  oil,  keeping  the  mixture  of 
the  oil  of  sufHi  consistence  that  the  successive  additions  of  oil  and  Avater 
blend  completely,  and  when  all  the  oil  has  been  added,  the  remainder 
of  the  water  is  to  be  mixed  in  gradually.  In  either  of  these  methods 
a  perfectly  uniform  mixture  can  \>e  obtained. 

When  the  demand  for  this  class  of  medicine  is  large  a  resort  to  some 
mechanical  contrivance  is  necessary.  A  chum  with  two  sets  of  dashers, 
working  in  opposite  directioa%  has  been  found  to  accomplish  this  work 
with  great  rapidity  and  with  very  satisfactory  results, 

A  mixture  that  is  similar  to  the  usual  emulsion  made  by  gum  is 
effected  by  liquor  potassa.  When  copaiva  is  to  be  emulsionized,  the  pro- 
portion of  2  drachms  of  the  sohition  to  a  4-ounce  mixture  will  be  suffi- 
cient to  su3i)end  1  ounce  of  copaiva.  Yolk  of  egg  also  affords  a  most 
admirable  means  of  emulsifying  all  fixed  oils,  oleoresins. 

Emulsions  are  mixtures  of  oils,  fiits,  or  resins  with  water,  generally 
promoted  by  alkalies,  gnm,  or  gum  andsugar,  and  white  or  yolk  of  egg. 
Numerous  examples  of  this  kind  of  preparation  are  given  among  the 
foregoing  prcscnptions.  Mistura  asafcetida  and  mistura  amraoniaci  are 
instances  of  what  might  he  called  natural  emulsions,  the  conditions  of 
an  insoluble  resinous  ingredient  and  a  soluble  gum  being  present  in  the 
gum-resin  pre«cril>ed.  In  copaiva  mixture,  castor-oil  mixture,  chloro- 
form and  oil  of  almond  mixture,  emulsion  of  Cannabis  Indica,  and  others, 
we  have  instances  of  artificial  emulsions  in  which  an  oily  ingredient  b 
properly  suspended.  The  instructions  for  making  each  of  these  are  bo 
specifie  that  they  can  scarcely  fail  to  realize  a  successful  combination  and 
furnish  a  clue  to  similar  preparations.  It  may  happen  that  an  emulsion 
constructed  on  this  plan  will  jmrtially  separate  into  layers  and  need 
shaking  before  being  taken ;  but  if  properly  made  it  will  never  have 
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the  oil  Boating  in  globules  upon  the  surface.  There  can  be  no  doubt  of 
the  increased  action  of  emulsiouized  oils  over  tboee  ia  which  the  oil 
globules  have  not  been  broken  up,  though  on  the  other  haud  it  is  less 
easy  to  take  a  dose  of  oil  emulsiouized  Uian  floating  on  the  surface  of 
water  or  enveloped  in  the  froth  of  porter  or  saisaparilla  mead.  It  in 
generally  customary  to  weigh  the  fizM  oils  or  copaiva  in  dispensing  them, 
but  if  this  is  doue  when  they  are  to  be  made  into  emulsions  it  should 
not  be  done  in  the  bottle  in  which  thej'  are  to  be  dispensed.  The  adhe- 
sion of  the  oil  to  the  glass  will  interfere  with  its  oonipleto  separation  into 
an  emulsion,  and  a  portion  of  this  adhering  oil  will  contaminate  the 
emulsion  when  made  and  be  apparent  in  each  doee  drawn  from  the  vial. 
In  the  elegant  emulsions  of  almonds,  and  of  pumpkin  seeds,  the  fixed 
oils  present  in  the  seeds  are  naturally  asiociated  with  mucilaginous 
ingredients  which  emukionize  them  in  water  without  the  addition  of 
any  foreign  ingredient. 

Volatile  oils,  especially  oil  of  turpentine  and  oil  of  copaiva,  require 
the  admixture  of  Hxed  oils  in  order  properly  to  incorporate  them  with 
viscid  materials,  or  they  may  be  mixed  with  yolk  of  e^s,  an  admirable 
natural  mixture  of  a  fixed  oil  with  alinimen. 

For  making  emulsions  X  prefer  the  {lorcelain  mortar ;  iu  this  a  thick 
mucilage  is  first  made  and  Uie  oil  added,  while  by  trituration  the  com- 
bination is  eCiected  completely  and  satisfat^torily. 

It  is  noticeable  that  emulsions  are  usually  quite  incompatible  with 
neutral  or  acid  salts,  though  rather  improved  by  some  alkaline  salts,  as 
borax,  by  carbonated  alkali,  and  by  can.':ti<r  ammonia.  They  are  also 
incompatible  with  any  considerable  proportion  of  alcohol,  tliough  mod- 
erate quantities  of  the  tinctures,  made  with  diluted  alcohol,  may  iw  added 
after  tiiey  are  fully  diluted. 

If  spirit  of  nitric  ether  is  pi-escribed,  associated  with  gum-arabic,  it 
Ls  well  to  dilute  the  mucilage  to  the  greatest  extent  allowable  before  add- 
ing the  spirit,  otherwise  there  is  danger  of  the  precipitation 
of  the  gum.  Fig-  2^5. 

In  making  neutral  mixture  tlie  use  of  fresh  lemon-jui««  is  C  ^^ 
prescribed,  and  when  the  juice  of  the  lemon  Ls  separated  by  [^  I  7 
expression  with  a  "  lemon  squeezer,"  or  othenvise,  a  strainer  y^'  I 
is  a  useful  appliance.  It  is  sometimes  quite  impracticable  to  \  ^  T 
filter  this  preparation  while  the  patient  waits,  and  the  Phar-  'il  '■fj 
macopceia  directs  that  it  should  be  strained  through  mus-  ^i5 
lin,  which  should  be  of  an  open  texture  and  previously  'n^'^i^' 
moistened  with  water. 

In  the  compounding  of  mixtures  and  of  other  forms  of  liquid  prep- 
arations, as  well  as  in  the  ordinarj-  operatiouH  of  dispensing,  one  or  more 
graduated  measures  will  be  required ;  tliese  should  aln'ays  be  at  hand  in 
a  designated  place,  cleaned  ready  for  use ;  the  duty  of  jilacing  them  there 
should  devolve  upon  one  person  in  the  shop,  or  upon  emh  one  after  using 
them,  as  may  best  suit  the  general  regulations. 

For  convenience  iu  measuring  oils  and  copaiva  it  is  well  to  keep  a 
separate  graduated  glass,  and  the  small  round  bottom  graduate  used  for 
medicioe  chests,  Fig.  255,  will  serve  a  good  purpose,  l>eiug  easily  cleaned 
and  of  sufficient  capacity  for  the  puqxwc. 
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In  measuring  liquids  tiie  pliarmat-ist  <lni\vs  from  the  tindure  bottle 
botii  for  dispeDsiog  directly  and  mixing  in  prescription,  and  the  habit 
should  be  fixed,  of  holding  the  stopper  by  the  little  linger,  while  holding 
the  measure  with  the  thumb  and  forefinger.  The  measure  must  be  held 
opposite  the  eye  to  measure  the  quantity  with  a«'uracy,  and,  after  it  has 
been  done,  the  stopi>er  is  immediately  to  be  replaced  and  the  bottle  set 
back  on  tlic  shelf.  The  whole  process  is  well  sliown  in  Fig.  256.  The 
liability  to  mistakes  in  compounding  is  greatly  increased  by  the  accumu- 
lation of  Iwttles  on  the  counter ;  and  it  shoidd  be  the  habit  to  replace 
each  Iwttle  immediately,  and  to  note  the  label  as  it  is  tiken  down  and 
as  it  is  put  l)ack;  if  a  drop  of  liquid  remains  on  the  lip  after  decanting, 
it  should  be  collected  on  the  point  of  the  stopper  before  i)utting  it  in 
again,  and  thus  preventetl  from  running  down  the  side. 

Much  also  dcjKtnds  on  the  method  of  restoring  the  stopper  as  to  the 
facility  with  which  it  can  be  withdrawn  again.  S\Tups,  when  allowed 
to  remain  iu  quantity  between  the  ground  .stopper  and  neck  of  the  bottle, 

Kig.  256. 


dry  and  lianlon  so  sis  to  be  withdrawn  with  great  difficultv ;  the  same  is 
true  of  alkaline  siilutious  and  i-esinous  tinctures  to  a  stili  worse  d<^;ree, 
111  haiidfiiig  the  bottles  it  is  iuiiKJi-taut  that  the  stopper  and  neck  should 
be  somewhat  cleared  of  adhering  liquid  before  restoring  tlie  stopper  in 
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its  [>oaitiuii.  In  the  (use  of  alkaline  solutions  it  has  Ijcen  recommended 
to  «oat  the  stopper  with  piiraffine,  whicli  is  not  acted  on  by  alkali  and 
prevents  the  adhesion  complained  of.  ' 

The  modes  of  removing  adhering  stoppers — by  the  well-directed  force 
of  the  thumb  and  fingers,  by  sudden  strokes  of  a  spatula  handle  or  mallet, 
by  soaking  the  stopper  in  any  appropriate  solvent  eoIW-ted  on  the  lip, 
and  by  the  various  modes  of  heating  the  neck  of  the  bottle — will  sug- 
gest themselves  to  the  ingenious  manipulator,  and  will  doubtle^  meat 
with  varying  sueeesa. 

Ointments  and  (Jeratex. — No  part  of  the  duties  of  the  pharmacist  is 
considered  so  disngroeable  as  that  which  involves  those  manipulations 
with  tatty  mattera  necessary  to  bring  them  to  the  condition  of  ointments 
and  cerates.  The  only  practioil  details  whieli  I  deem  it  ne<i'SMiry  to 
insist  U]K)n,  are;  1st.  The  imiwrtance  of  fineuef«  of  all  medicinal  siili- 
stances  incorporated  in  ointments  and  cerates.  2d.  The  necessitTr'  of 
proper  precautions  to  avoid  rancidity  in  ointments;  and  3<l,  Clcjinlincsw 
as  absolutely  essential  to  success  in  this  department  of  the  business. 

Upon  the  tirst  point  no  remarks  are  necessary  other  than  to  call  atten- 
tion to  it  in  («nuection  with  the  special  directions  «mtained  in  each 
formula.  The  solid  ingredients  of  ointments  should  never  appesir 
through  them  as  distinct  sjiecks ;  their  consistence  should  be  uniformly 
smooth.  Whenever  an  ointment  is  rancid  it  should  be  thrown  away — 
this  is  an  invariable  rule — and  in  order  to  prevent  rancidity  occuiTing 
they  should  be  kept  in  well^laze<l  and  well-eovered  jars,  a  piece  of 
tinfoil  being  interposed  between  the  top  of  the  ointment  and  the  jar. 
The  ointment  closet  slioitld  be  in  a  (xxil  place ;  large  qmmtities,  if  kept 
on  hand,  should  be  in  the  cellar. 

The  youngest  apprenti<«,  who  has  generally  thedutj-ofclcjining  up," 
should  be  early  instnieted  to  keep  the  ointment  slab  or  tile  free  from 
grea«e ;  this  he  may  do  by  having  a  bottle  of  solution  of  caustic  potassa 
near  at  hand  and  dropping  a  little  on  \a  the  slab  after  it  has  l)ecn  thor- 
oughly rubbed  with  porous  pai>er,  and  then  washing  it  off  with  water ; 
a  little  tincture  of  soap  or  of  the  officinal  soap  liniment  will  al.<o  aid 
much  in  cleaning  the  slab.  Greasy  spatulas  should  never  be  thrown 
with  others  into  water  to  be  cleaned  ;  soti  paper  is  the  best  material  f<)r 
cleaning  them,  and  in  all  the  cleaning  procejises  it  should  be  rememlwred 
that  water  rather  interferes  with  than  facilitates  the  removal  of  grease. 

Management  and  Discipline  of  the  Shop, 
The  requirements  of  mo<lem  pharmacy'  call  for  greater  di.'i<Tiiiiiiiation 
than  formerly,  in  the  selection  of  youths  as  apprentices ;  these  should 
possess  a  lilxjral  education,  a  knowledge  at  least  of  the  elements  of  the 
I^tin  language,  and,  what  is  more  im))ortant,  some  preliminary  knowl- 
edge of  and  taste  for  the  natural  and  physical  sciences,  especially  botany 
and  (rhemistrj-.  Xo  lad  should  be  allowetl  to  undertake  the  duties  and 
responsibilities  of  the  drug  business  whose  fat:ultics  of  obser\'ation  and 
reflection  have  not  Ih'ou  awakened  by  pre^■ious  training,  and  who  docs 
not  bring  to  the  pursuit  a  desire  and  a  capacity  to  render  himsell'  master 
of  it. 
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Much  of  the  success  of  the  pharmaceutical  store  will  be  dependent 
u|X)n  the  discipline  maintained  among  those  to  whom  the  details  of  the 
busincdH  are  Dccessarily  intrusted,  and  the  difficulties  surrounding  the 
proper  management  of  the  business  will  increase  as  it  extends  and  in- 
volves the  employment  of  more  numerous  apprentices  or  otlier  employees, 
unless  the  general  duties  of  all  are  speciiically  laid  down,  and  tne  par- 
ticular duties  of  each  well  defined  and  insisted  upon. 

The  rules  which  follow  were  prepared  by  my  valued  friend,  the  late 
Henry  C.  Blair,  a  man  of  many  estimable  traits  of  character  and  of 
high  standing  as  a  pharmacist;  they  were  designed  for  a  store  employ- 
ing three  apprentices,  and  as  originally  prepared  were  so  admirable  that 
I  have  inserted  tlieni  with  but  little  alteration.  Although,  of  course, 
tliey  require  modifications  to  suit  the  circumstances  of  different  estab- 
lishment, their  geueral  tenor  is  adapted  to  all,  and  the  high  tone  of 
professional  and  moral  rectitude  they  require  renders  them  worthy  the 
acceptance  of  every  apprentice  who  would  deserve  the  approval  of  his 
employer,  and  of  every  employer  who  desires  the  best  interests  of  his 
apprentice. 

RULES   OF    A    PHARMACEDTIOAL  STORE. 

General  Regulations  of  the  f^ore. 

1.  Business  hours  will  include  the  time  between  breakfast  and  6 
<)'ch)ck  p.  M.,  except  when  special  duty  may  require  it  otherwise. 

During  business  hours  all  hands  must  be  on  their  feet,  and  must  be 
employed  either  in  waiting  on  the  counter  or  at  some  r^ular  store 
duty. 

2.  As  waiting  on  the  counter  is  a  duly  which  requires  most  knowl- 
edge and  experience,  the  Senior  apprentice  must  always  serve  where 
there  is  one  <;ustoraer ;  when  two,  the  first  Junior  apprentice  will  assist, 
and  when  three  the  second  Junior  will  aid. 

The  Senior  apprentice  must  always  take  that  part  of  the  dutj'  which 
reipiires  most  knowledge  and  skill.  This  order  of  duly  must  never  be 
deviated  from  if  circumstances  ivill  at  all  admit  of  it. 

3.  Never  put  up  an  article  without  you  are  certain  it  is  right. 

4.  In  every  instance,  customers  must  Ite  waited  on  with  promptitude, 
and  in  case  one  only  is  present  and  several  articles  are  wanting,  or  a 

S  rescript  ion,  or  in  any  instance  where  assistance  will  expedite,  the  first 
unior,  and  the  second,  if  necessary,  will  aid. 
Every  other  duty  must  give  waj'  to  that  of  waiting  on  the  counter 
except  when  serious  detriment  would  be  the  consequence. 

5.  Every  person  entering  the  store,  whether  pauper  or  president, 
infant  or  adult,  white  or  colored,  nuL'^t  be  treated  mth  courtesy  and 
kindness. 

6.  Boisterous  mirth  and  a  sullen  temper  are  to  be  equally  avoided  as 
productive  of  neither  business  nor  business  character.  The  acquisition 
of  a  uniformly  cheerful  temperament  is  an  attainment  worth  far  beyond 
the  price  it  usually  costs. 

7.  There  are  to  be  no  masters  and  no  servanls.     Each  one  is  to  feel 
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conscious  of  the  fact  that  the  performance  of  the  duties  assigned  to  him 
are  just  as  necessary  and  as  important  as  what  ])ertains  to  any  other 
hand  in  the  store.  All  useful  employment  ia  honorable.  Indolence  is 
a  di^race. 

8.  An  afternoon  of  every  week  will  be  devoted  to  cleaning  the  store, 
in  which  all  must  share  as  occasion  oSeis. 

As  neatness,  order,  cleanliness,  and  accutacy  are  necessary  and  not 
mere  accomplishments  in  a  pharmacist,  all  are  required  to  practise  them 
constantly. 

9.  Every  apprentice  will  be  expected  to  become  a  graduate  of  the 
College  of  Pharoiacy,  and  will  be  furnished  with  tickets  for  the  lectures 
of  the  College,  and  every  opportunity  for  availing  himi^elf  of  the  honor 
of  the  degree  of  that  Institution. 

To  deserve  this  degree  will  require  a  severe  economy  of  leisure  houra, 
and  their  application  to  the  study  of  those  books  which  relate  to  the 
theoretical  and  practical  knowledge  necessary  to  make  an  accomplished 
pharmacist. 

10.  ApprentJces  need  but  few  social  acquaintances,  and  they  should 
be  very  select.  While  the  occasional  visit  of  a  well-behaved  young 
friend  will  be  countenanced,  lounging  in  the  store  will  not  be  tolerated. 

11.  Each  apprentice  will  have  at  his  disposal  an  afternoon  and  even- 
ing every  week,  and  every  other  Sunday.  The  afternoon  will  comprise 
the  time  between  12  o'clock,  at  noon,  and  6  o'cl<x"k  p.  M.,  and  the 
evening  between  6  o'clock  p.  M.  and  the  clewing  of  the  store.  These 
privileges  will  not  be  interfered  with  unnecessarily.  A  vacation  of  2 
weeks,  every  year,  will  be  allowed  each  apprentice. 

12.  No  apprentice  residing  in  the  house  will  be  allowed  to  be  absent 
at  night  after  the  closing  of  the  store,  witliout  special  permission, 

13.  It  is  not  the  wish  of  the  proprietor  of  the  store  that  any  of  his 
apprentices  should  extol  an  article  beyond  its  merit  to  advance  his  pecu- 
niary interest,  or  to  say  or  do  aught  in  the  performance  of  his  duty  that 
he  would  not  be  willing  that  others  should  say  or  do  to  him  under  the 
same  circumstanoes. 

14.  As  all  are  presumed  to  be  members  of  the  proprietor's  family, 
their  iuteroourse  will  be  vharacteiized  with  the  courtesy  beooming  young 
gentlemen. 

No  bond  of  apprenticeship  will  be  required  except  the  honor  of  the 
individual. 

Should  the  party  wishing  to  leave  before  the  allotted  time  expires 
have  a  good  reason  for  so  doing,  the  proprietor  will  not  probably  object ; 
and  should  his  cause  be  a  bad  one  and  be  persisted  in,  the  proprietor 
will  certainly  not  offer  a  hindrance  to  his  going. 

15.  A  cheerful  compliance  with  the  foregoing  rules  is  confidently 
expected,  and  the  repeated  infraction  of  a  known  regulation  of  the  store 
will  be  cause  for  a  uismii 


Spedfie  Dutieft  of  the  Senior  ApprfDUice, 

1,  To  sec  that  the  specific  duties  of  his  Juniors  are  promptly  and 
well  performed. 
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2.  To  wait  OD  the  counter  in  the  mamiDg  before  breakfast,  that  the^ 
may  not  be  hiodered  iu  the  performance  of  their  duties. 

3.  In  caee  of  the  abeence  of  either  of  his  Juniors,  to  take  the  phioe 
of  his  first  Junior. 

4.  He  is  to  take  charge  of  the  books. 

5.  To  take  knowledge  of  and  properly  note  any  articles  that  may  be 
needed  for  the  store,  including  goods  to  be  pnrcliaaed,  and  preparations 
to  be  made. 

6.  To  see  that  the  drawers,  shelves,  and  cases  are  well  supplied  with 
such  articles  as  are  kept  on  hand  in  any  quanti^. 

7.  To  keep  a  note-book  of  what  is  necessary  to  be  done  in  the  ordi- 
nary business  of  the  store,  and  to  designate  employment  for  his  Juniors. 

8.  In  the  abeence  of  the  proprietor,  to  take  entire  chai^  of  the 
store,  and  to  be  alone  responsible  for  its  business. 

^>eeifc  DaHea  of  the  Firat  JvmoT  Apprentice. 

1.  It  will  be  his  duty  to  dust  the  counters  and  desks  thoroughly 
every  morning.  This  service  must  be  performed  before  breakfast^  and 
repeated  as  often  through  the  day  aa  necessary. 

2.  In  case  of  the  absence  oi  the  second  Junior  apprentice  he  is  to 
perform  his  duties. 

3.  He  is  to  paste  the  prescriptions  in  the  book  kept  for  that  porpoe^ 
or  to  file  or  copy  them,  once  every  week. 

4.  He  will  copy  the  bills  into  the  bill-book  once  every  week. 

6.  It  will  be  his  du^  to  keep  the  drawers  well  supplied  with  paper 
for  wrapping  purposes,  including  the  various  sizes  of  cut  paper. 

6.  It  will  be  his  duty  to  clean  the  scales,  lai^  and  small,  once  every 
week,  and  of^er,  if  necessary. 

Specific  Ikitiee  of  (he  Second  Junior  Apprentice. 

1.  He  is  to  open  the  store  in  the  morning,  make  the  fire,  and  attend 
to  it  through  the  day,  sweep  out  the  store,  wash  tlie  mortais,  eto.,  keep 
the  mineral-water  counter  clean,  and  the  symp  bottles  filled.  Hieee 
duties  are  to  be  performed  in  part  before  breakfast. 

2.  It  will  be  his  dul^  to  take  entire  chai^  of  the  labels,  keeping  a 
roister  of  those  needed,  and  having  the  drawers  always  well  supplied 
with  labels  trimmed  for  use;  also,  to  have  the  primer  drawers  weU  pro- 
vided with  clean  vials,  and  with  pill,  powder,  and  ointment  boxes. 

3.  It  will  be  required  of  him  to  do  such  errands  ss  the  buaineee  <^ 
ibe  store  may  denumd,  and  to  doee  the  store  at  night. 
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ON  THE  MANAGEMENT  OF  A  SICK  CHAMBER. 

THE  iblloving  hints  on  the  management  of  the  sick  chamber  are  chieflT 
irom  the  pen  of  a  lady  of  inteUigence  and  experience.  Althougn 
addressed  especially  to  nurses,  they  should  be  carefully  studied  by  prac- 
titioners of  medicine,  upon  whom  t^e  responsibility  of  giving  direction  to 
the  conduct  of  the  sick  chamber  midnly  aerolves. 


Few  persons  who  are  in  the  habit  of  vuiting  the  tack  can  have  failed  to 
notice  the  great  difference  in  the  state  of  the  air,  in  chambers  where  clean- 
liness and  good  management  have  been  in  exercise,  and  those  wherein  the 
value  and  importance  of  Deatnes»  and  the  careful  admiseion  of  a  free  cur- 
rent of  fresh  air  have  been  overlooked.  If,  then,  temporary  visitors  are 
sensible  of  the  ditference,  how  nmch  more  deeply  interested  must  the  suffering 
patient  be  in  the  attainment  of  a  free  and  healthy  atmosphere. 

CSeanlinest. 

Rince  it  'm  often  difficult  to  get  a  sick  room  swept,  it  may  be  desirable,  if  it 
can  be  done  unheard,  to  get  at  least  a  part  of  the  carpeting  away  now  and 
then,  that  it  may  be  well  ehakeo.  A  few  tea-leaves  may  l^  thrown  over  a 
part  of  the  room  at  a  time,  and  very  quietlv  taken  up  with  a  hand-brush. 
And  in  those  cases  which  arc  not  at  all  critical,  and  where  anything  damp 
caD  be  admitted  into  the  room  with  impunity,  a  mop,  which,  after  being 
dipped  in  water,  has  been  well  trundled,  may  be  just  used  for  a  few  minutes 
to  remove  the  flue  from  under  the  bed  ;  or  it  may  be  very  carefully  passed 
over  a  carpet,  if  nailed  down. 

Change  of  Piiatare,  Arrangement  of  the  Bed,  etc 

It  is  scarcely  to  be  believed,  until  experienced,  the  relief  from  suffering 
which  a  change  of  posture  produces ;  neither  is  it  generally  thought  of  how 
much  alleviation  could  be  attained  in  many  instances,  even  by  the  fresh 
cording  of  the  sacking,  with  special  attention  to  a  level  position.  A  hard 
bed  or  mattress  for  a  suffering  invalid  is  not  recommended,  hut  an  a^rrange- 
ment  for  a  level  position  will  often  afford  great  comfort.  The  sacking  first 
tightly  corded  (hut  splines  instead  of  sacking  are  much  better),  then  a  straw 
palliasse,  which,  if  not  newly  made,  ought  to  be  raised  by  a  fresh  supply  of 
straw  in  the  middle,  where  a  heavy  pressure  may  have  rendered  it  uneven  ; 
over  this,  a  good  feather  bed,  which  ought  to  be  gently  pressed  and  made 
level,  then  a  mattress,  composed  first  of  a  thick  bed  of  horsehair,  and  well 
overlaid  with  excellent  long  wool.  It  ought  to  have  room  for  the  bed-post 
at  each  of  its  four  comers,  so  that  it  may  not  only  be  turned  daily  from 
mde  to  aide,  but  also  from  the  head  to  the  Je.Kt     Indeed,  it  is  better,  as  it 
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regards  even  the  straw  palliasse,  to  adopt  such  a  plan  ae  may  admit  of  the 
turning  of  it,  and,  as  it  is  heavy  and  unyielding,  it  is  better  to  have  the 
comers  cut  out  at  each  of  its  two  parte,  making  a  small  oblong  of  the 
same  material  and  height,  to  tie  on  in  the  middle ;  or  an  in<;onvenient 
aperture  might  be  made  there.  The  proper  arrangement  of  pillows  is  of 
no  smaU  importance,  and,  in  cases  of  fever,  a  change  of  pillows  is  desirable ; 
this,  too,  furniahea  an  opportunity  for  putting  on  fresh  pillow-cases. 

Make  circular  cusbioos,  in  the  form  of  a  ring,  of  old  linen  and  stufied 
with  bran.  A  patient,  obliged  by  disease  to  lie  continually  on  one  side,  will 
find  great  relief  to  the  ear  or  prominent  bonet  by  these  "  ring-cuBhions." 

CUanlineas  of  the  Penon. 

Wash  and  refresh  the  patient  whenever  suitable,  also  brush  the  teeth  and 
hair ;  the  latter  may  be  bathed  with  bay  rum,  lavender  water,  cologne,  etc. 
All  this  subject  to  the  strength  of  the  patient  and  the  permission  uf  the 
medical  attendant.  It  may  be  deemed  needless  to  give  the  ahoya  hint,  but 
it  cannot  be  doubted  that  by  far  too  many  luee  the  full  enjoyment  and  ben- 
efit of  a  thorough  attention  to  the  cleanlmeas  of  the  person. 

Wctshitiff  Cups  and  Gkteges. 

An  appropriate  table,  not  liable  to  injury,  ia  a  great  convenience  in  a 
aick  room ;  so  is  a  small  wicker  basket,  with  compartments  to  hold  the  dif- 
ferent bottles  of  medicine  and  articles  of  diet.  It  may  also  be  usefiil  to 
have  a  couple  of  baskets  with  compartments  to  hold  glasses  or  cupe,  one 
of  these  bemg  sent  out  with  the  things  which  need  washing,  and  always 
ready  to  be  exchanged. 

iVeaeruod'on  of  lee. 

■  In  our  hot  summers,  one  of  the  greatest  practical  difficulties  in  nursing 
arises  from  the  spoiling  of  articles  of  food  prepared  for  the  sick  or  for  infants, 
and  which  must  be  kept  at  hand  for  use,  especially  during  the  night ;  it  is 
aUo  a  desideratum  to  have  ice  at  hand  for  cooling  drinks,  etc.  A  good  con- 
trivance for  this  purpose  is  made  by  I.  S.  Williams,  of  Philadelphia.  It 
consists  of  a  double  can,  the  inside  of  galvanized  iron,  and  the  outside  of 
tin,  with  an  air-chamber  between ;  near  the  bottom  is  a  diaphragm,  below 
which  a  piece  of  ice  is  placed,  and  a  bowl  or  other  utensil  la  arranged  to 
set  upon  this,  and  to  be  conveniently  lifted  out  by  a  wire  handle.  This 
answers  a  good  purpose. 

Change  of  Linen. 

A  frequent  change  of  linen  is  a  great  comfort  and  benefit,  in  most  cases. 
Let  the  bed  linen  oe  frequently  changed  (when  suitable),  and,  in  serious 
cases  of  fever,  it  may  be  useful  to  untuck  the  bottom  of  the  bed  and  gently 
shake  the  upper  clothes,  so  as  to  let  the  warm  and  impure  air  pass  away. 
LfBt  the  sheets  and  blankets  be  of  fuU  size,  that  they  may  be  tucked  ikor- 
mighiy  under  the  mattress,  or  whatever  is  at  the  top.  It  is  a  comfort  to  the 
patient  to  have  all  straight  and  smooth  under  him,  and  nurses  are  recom- 
mended to  attend  to  this  more  than  once  in  a  day. 

CSumge  of  Soom. 
In  some  particular  cases  of  long  and  depressing  sickness,  a  change  of 
room,  conducted  with  great  prudence,  may  be  found  a  powerful  aid  towards 
recovery. 


;vGoo»^lc 


APPENDIX.  1045 

On  removing  the  patient  into  another  room  this  ought,  if  in  the  spring, 
autuiDD.  or  wiuler,  ami  even  in  part  of  the  Biinimer,  to  be  very  carefully 
prepared  with  not  ouly  a  good  fire,  but  an  attention  to  the  doors  and  win- 
aow-a,  that  all  be  shut,  and  the  temperature  brought  to  that  of  the  room 
about  to  be  Itft.  When  at  any  time  a  patient's  room  is  to  be  aired,  the 
curtains  should  be  drawn  cloeely  nmnd  the  bed.  Ju«  raising  the  window 
for  an  inch  or  two  will  be  useful,  if  it  be  for  a  short  time ;  but,  rather  than 
run  any  risk  to  t)ie  invalid,  throw  on  an  additional  blanket. 

Avo!danee  of  Noise  and  ExcUemenl. 

Much  conversation  is  often  injurious,  and  whkpeeino  OFFENSIVE. 
Place  a  pan  covered  with  saud  underneath  the  fire  to  receive  the  cinders, 
and  have  a  Hocond  ready  to  make  uu  exchange  when  this  is  taken  up.  Let 
the  number  of  the  vii^itors  in  the  room  be  chiefly  confined  to  those  whose 
services  arc  effective,  and  let  all  wear  shoes  with  list  or  cloth  soles  or 
slipjiers.  The  rustling  of  silk  gowns  mav  prove  an  annoyance  to  those 
who  are  in  a  very  weak  state,  also  the  rattling  of  cupH,  stirring  the  fire,  etc. 
Those  only  who  have  suffered  from  severe  illne**  can  well  judge  of  the 
importance  of  preserving  a  quiet  mental  atmosjihere ;  how  little  those  auf- 
fenng  with  languor  and  pain  are  competent  to  sustain  the  pressure  which 
a.  tale  of  woe  may  impose.  The  subject  of  conversation  should  be  nmcb 
guarded,  while  a  cheerful  demeanor  and  innocently  lively  manner  may 
help  to  assuage  or  lessen  the  sense  of  distress. 

Sitting  up. 

Let  the  linen-horse  be  timely  placed  before  the  fire,  with  every  article 
likely  to  be  needed ;  and,  if  the  clothes  are  to  be  put  on  and  washing  in- 
cluded, let  the  hot  water  and  all  be  ready,  so  as  to  avoid  the  least  bustle. 
Spread  a  blanket  on  the  floor  for  the  patient  to  walk  over. 

Neatnesg. 

An  increased  delicacy  of  the  stomach  and  sense  of  nicety  are  the  con- 
comitants of  diseai^e,  and,  therefore,  the  nurse  and  all  around  should  be 
particularly  carefiil  not  only  as  to  the  neatness  of  their  own  persons,  but 
ihat  everj'  dos«  of  medicine  iind  all  food  be  prepcnted  in  the  most  tempting, 
clean,  and  delicote  way.  To  promote  this  it  may  be  desirable,  in  long  ill- 
nesses, to  have  at  hand  a  variety  of  small  vessels  of  different  sizes. 

Protectlim  from  Light  and  from  the  Blase  of  Fire  and  Candle. 

Disea.tea  are  so  variable  in  their  effects  that  no  minute  plan  is  suggested 
for  any  particular  ciifc.  However  cheering  the  light  of  the  sun  in  many 
instances,  there  are  affections  where  a  judicious  nurse  would  he  called  upon 
lo  screen  the  invalid  from  the  bla?*  of  day.  She  should  remember  that, 
by  a  little  arrangement  of  shutters  and  curtains,  a  room  may  still  be 
made  cheeri\il  by  a  sort  of  subdued  light ;  while  in  some  diatrcsving  affec- 
tions of  the  head,  etc.,;from  severe  fever,  the  patient  can  hardiv  be  too 
much  indulged  by  the  darkening  of  the  room.  In  such  a  case  tlie  blaze 
of  the  fire  must  greatly  augment  siiffering.  Screens  ought  tn  be  at  hand 
as  well  for  that  as  for  the  candle.  The  nursery  lamp  will  be  found  usefiil 
not  only  to  kee]»  a  screened  light  at  hand,  but  also  for  warming  soups, 
beef-tea,  or  other  articles  of  nourishment. 
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Important  that  the  Nurse  be  taken  a 


The  nurse  who  is  much  engaged  in  night  service  ought  to  be  careiiilly 
spared  in  the  day;  she  muat  have  rest,  or  ^e  cajinot  long  hold  out.  When 
sitting  up  at  night,  gome  strong  coffee  or  tea,  ready  made,  should  be  pre- 
pared, that  it  may  be  warmed  and  taken  without  the  least  disturbance  to 
the  sick  person.  Some  nurses  make  a  great  noise  with  the  clattering  of 
tea-thmgs,  which  ought  to  be  avoided. 

Qentlenege  and  Kindnetg. 

All  who  surround  the  patient  should  be  kind,  gentle,  and  patient ;  not  a 
sound  of  harahoess  or  evidence  of  discord  should  reach  his  ear.  Anv 
discussion  as  to  whether  this  or  that  be  best  should  be  avoided  In  his 
presence.  Some  persons,  with  the  greatest  desire  to  do  right,  do  too  much, 
and,  without  intending  it,  interrupt  a  sufferer  by  unimportant  questions 
and  inquiries,  and  by  moving  about  the  room,  when  they  would  pften  do  a 
much  greater  service  by  sitting  quietly  beside  the  bed,  attending  to  re- 
quests emanating  &om  the  patient,  whose  feelings  and  preferences  should 
always  bo  consulted  and  accorded  with,  if  not  interfering  with  medical 
directione,  or  being  in  themselves  palpably  improper  and  injurious.  There 
is,  perhaps,  scarcely  any  situation  in  which  the  call  is  greater  upon  the 
Christian  virtues  than  in  a  sick  chamber,  for  it  very  often  happens  that 
diseaae  makes  a  great  impression  upon  the  nervous  system,  and  pain  and 
suffering  disturb  the  accustomed  placidity  of  the  invalid,  who,  with  every 
desire  to  bend  patiently  under  the  afBiction,  amy  now  and  then  seem 
scarcely  able  to  appreciate  the  kindest  eSbrts  to  minister  to  hie  need. 

To  avoid  Unreaeonable  Inlsrruption. 

Particularly  guard  the  sufferer  who  has  just  falleu  asleep.  The  person 
having  the  chief  responsibility  should  be  instructed  to  pass  the  feathery 
end  of  a  quill  through  the  keyhole,  whenever  sleep  or  any  other  cause 
renders  interruption  unsuitable ;  and  this  sign  should  be  strictly  regarded. 
It  is  far  better  than  risking  disturbance  to  the  patient  by  trying  a  locked 
door.    Tie  the  quill  to  the  handle  of  the  door  that  it  be  not  lost. 

A  Dying-bed. 

Let  no  one  annoy  the  patient  by  sitting  on  the  bed,  or  indulging  in 
earnest  expressions  of  surprise  or  gnef  All  around  ought  to  be  still ;  no 
calling  out,  "  Oh,  he  's  dying !"  etc. 

It  should  be  careAilly  ascertained  that  the  body  be  placed  in  the  easiest 
posture.  The  bed-curtains  should  be,  in  most  cases,  gently  undrawn,  and 
the  least  possible  interruption  given  to  the  admission  of  fresh  air.  Ail 
but  those  who  are  fanning  the  patient,  or  perhaps  moistening  the  parched 
mouth  or  otherwise  promoting  his  comfort,  should  be  careful  to  keep  at 
a  distance  from  the  bed,  anil  be  quietly  seated.  It  is  believed  that  few 
can  tell  the  suffering  often  inflicted  on  the  dying  by  the  thoughtless  bustle 
of  attendants  and  even  frletide.  The  speaking  in  a  loud  tone,  the  settii^ 
down  of  even  a  glass  or  vial,  may  often  cause  distress.  Ko  sound  should 
disturb,  beyond  an  uccasioual  and  necessary  whisper,  the  solemn  period  of 
dissolution. 
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psepabations  used  ab  articles  of  dlet  fob  the  bloe  xsd 
Convalescent. 


First  mix  the  arrowroot  well  Into  a  paate  with  a  little  of  the  cold  Water ; 
bring  the  remainder  of  the  water  to  a  boiling  heat ;  then  stir  in  the  arrow- 
root .  let  it  boil  a  few  miuutea ;  sweeten  it  with  loaf  sugar. 

The  preparation  of  arrowroot  pap  with  milk  renders  it  richer  and  more 
nutritious,  though  sometimes  not  allowable. 

The  application  of  direct  heat  to  preparatiouB  of  this  description  alwajB 
involves  the  danger  of  scorching  them,  and  the  intervention  of  a  water-bath 
is  found  to  prevent  the  accident.  The  apparatus  known  as  Hecker'e  farina 
boiler  is  made  for  the  purpose,  and  is  a  useful  utensil  in  any  family. 

Arrourrool  Pap,  wUh  Milk. 

Put  in  a  saucepan,  to  boil,  one  pint  of  milk ;  atir  very  smoothly,  into  a 
cup  of  cold  milk,  a  deseertspoonfiil  of  arrowroot;  when  the  milk  boils,  stir 
in  the  arrowroot ;  continue  to  stir  until  it  is  cooked,  which  will  be  in  6  or 
10  minutes ;  then  remove  it  from  the  fire,  and  sweeten  to  the  taste. 

ToaM  Water. 

Cut  a  slice  of  stale  bread  half  an  iuch  thick,  a  finger  len^h  long ;  cut 
off  the  crust,  and  toast  it  quite  brown,  but  not  scorched ;  while  hot,  put  it 
into  a  small  pitcher ;  pour  over  half  a  pint  of  boiling  water ;  cover  it 
tightly,  and  when  cool  pour  it  off  and  strain. 

Mulkd  Wine. 

Put  cinnamon  or  allspice  fto  the  taste)  into  a  oup  of  hot  water  to  steep ; 

add  3  eggs,  well  beaten,  with  sugar ;  heat  to  a  boil  a  pint  of  wine ;  then 

put  in  tTie  spice  and  eggs,  while  boiling,  and  stir  them  until  done,  which 

will  be  in  3  minutes. 

Jelly  for  Invalids. 
.  Cut  a  penny  roll  into  thin  slices ;  toast  them  to  a  light  brown ;  then  boil 
gently  in  a  quart  of  water  until  it  jellies ;  strain  it  upon  a  few  shavings  of 
lemon-peel ;  sweeten,  and  add,  if  liked,  a  little  wine  and  nutm^. 


Take  the  yelks  of  8  eggs ;  beat  them  with  6  large  spoonfiils  of  pulverized 
loaf  supir ;  when  this  is  a  cream,  add  the  third  part  of  a  nutmeg,  grated ; 
into  this  stir  1  tumblerful  of  good  brandy,  and  1  wineglass  of  good  Madeira 
wine ;  mis  them  well  leather ;  have  ready  the  whites  of  the  eggs,  beaten 
to  a  stiff  froth,  and  beat  them  into  the  mixture ;  when  all  are  well  mixed, 
add  3  pints  of  rich  milk. 

Panada. 

Cut  two  slices  of  stale  bread  half  an  inch  in  thickness;  cat  off  the  crust; 
toast  them  a  nice  brown ;  cut  them  into  squares  of  2  inches  in  size ;  lay 
them  in  a  bowl,  sprinkle  a  little  salt  over  them,  and  pour  on  a  pint  of 
boiling  wat«r ;  grat«  a  little  nutmeg. 
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Tdjnoca. 

Soak  2  tab1espoonttil8  of  very  clean  tapioca  in  2  teactipe  of  cold  water 
over  night ;  in  the  morning,  add  a  little  salt,  1  pint  of  luilk,  or  water  if 
niil  k  cunnot  be  taken  ;  Bimmer  it  until  quite  soft ;  stir  well  while  cooling ; 
when  done,  pour  into  a  bowl,  and,  if  allowed,  add  sugar,  a  spoonful  of  wine, 
and  a  little  nutmeg. 

Mice  Jelly. 

Take  of  rice,  j  pound ;  white  sugar,  ^  pound ;  water,  1  quart.  Boil 
these  well  together,  carefully  stirring  them  till  the  whole  becomes  a  glutinous 
mass.  Strain  off  into  a  dish  or  form.  When  cool,  it  is  fit  for  use.  This 
preparation  may  be  flavored  with  rose-water,  orange-flower  water,  or  lemon- 
juice,  as  may  best  suit  the  palate  of  the  patient,  or  as^directed  by  the 
physician. 

Iceland  Moss  Jelly. 

Take  of  Iceland  moss,  2  ounces ;  water,  1  quart.  First  wash  the  mosB 
iu  some  cold  water  ;  then  put  it  into  the  quart  of  water,  and  boil  slowiv 
till  very  thick,  adding  white  sugar  till  sufficiently  sweet;  then  strain 
through  a  cloth.  When  cold,  it  will  be  flt  for  use,  and  may  be  eaten  with 
spices,  if  allowed.     Irish  moss  Jelly  may  be  prepared  in  the  same  way. 

iSoyo  Jelly. 

Take  4  tablespoonfuls  of  sago,  1  quart  of  water,  juice  and  rind  of  1 
lemon  ;  Bwectcn  to  the  taatc.  Mi.i  nil  the  ingredients  well  together  ;  let  it 
stand  for  half  an  hour ;  then  put  it  on  to  boil,  till  the  particles  are  entirely 
dissolved ;  it  should  be  constantly  stirred.  It  is  very  much  improved  by 
the  addition  of  wine. 

Oilves'-Feet  JeUy. 

Boil  2  calves'  feet  in  1  gallon  of  water,  down  to  a  quart;  then  strain  it, 
and,  when  cold,  skim  off  all  the  fat ;  take  up  all  the  clear  jelly.  Put  the 
jelly  into  a  saucepan,  with  a  pint  of  wine,  i  pound  of  loaf  su^r,  the  juice 
of  4  lemons,  the  white  of  6  or  8  egea  beaten  into  a  froth.  Mix  all  well 
together.  Bet  the  saucepan  upon  a  clear  fire,  and  stir  the  jelly  till  it  boils. 
When  it  has  boiled  10  minutes,  pour  It  through  a  flannel  bag  till  it  runs 
clear. 

Essenix  of  Beef. 

This  is  prepared  from  lean  meat,  by  cutting  it  into  small  pieces,  adding 
a  little  salt,  then  introducing  into  a  wide-mouth  bottle,  cork^  tightly,  and 
heating  it  gradually  by  immersing  in  a  kettle  of  water,  to  which  beat  is 
applied  till  it  boils.  Ailer  a  few  hours'  digesting  in  this  way,  the  juice  is 
drawn  off,  and  constitutes  the  most  concentrated  form  of  nourishment. 

Beef  Tea. 

Take  of  lean  beef  \  pound,  water  1!  pints,  salt  sufficient  to  season  it. 

When  it  begins  to  boil,  skim  it  5  minutes ;  then  add  2  blades  of  mace ; 

continue  the  boiling  10  minutes  longer,  when  it  will  be  ready  for  use. 

(See  Liebiff's  Broth,  page  451.) 

Chicken  Broth. 
Clean  half  a  chicken ;  on  it  pour  I  quart  of  cold  water  and  a  little  salt ; 
put  in  a  spoonful  of  rice ;  boil  2  hours  very  slowly,  and  tightly  covered ; 
skim  it  well ;  just  before  using  it,  put  in  a  little  chopped  parsley. 


;vC00»^lc 


APPENDIX.  WiV 

Chicken  Jelly. 

Cut  up  a  chicken ;  put  it  into  a  stone  jar ;  break  all  the  bones ;  cover 
very  cloeely;  set  the  jar  into  boiling  water;  keep  it  boiling  3^  hours; 
strain  off  the  liquor ;  season  with  salt  and  a  very  little  mace. 

Bice  Jelly. 

Boil  i  pound  of  the  best  rice  flour,  with  i  pound  of  loaf  sugar,  in  a 
quart  of  water,  until  the  whole  becomes  one  glutinous  niaee ;  strain  off  the 
jelly,  and  let  it  stand  to  cool.    This  Is  nutritious  and  light. 

Slippery-Elm  Bark  Jelly. 

4  large  spoonfuls  of  the  bark,  chipped ;  pour  on  it  1  quart  of  cold  vater ; 
let  it  stand  all  night ;  stir  it,  and  let  it  settle ;  the  next  morning  pour  off 
the  water ;  slice  the  rind  of  a  lemon  very  thinly,  and,  with  the  juice,  put 
it  in  the  water  strained ;  let  it  sioimer,  very  gently,  15  minutes ;  then 
sweeten,  and  pour  in  a  mould  to  cool  and  harden  ;  take  out  the  rind  before 
putting  it  in  the  mould. 

Wine  Whey. 

Boil  a  pint  of  new  milk  ;  add  to  it  a  glass  or  two  of  whlt£  wine ;  put  it 
on  the  fire  until  it  juat  boils  again ;  then  set  it  aside  till  the  curd  settles ; 
pour  off  the  clean  whey ;  sweeten  to  the  taste ;  cider  serves  as  well  as  wine 
to  curdle  milk,  if  it  is  good  country  cider. 

Chm  Meal,  or  Oatmeal  Oruel. 

Put  in  a  clean  saucepan  1  pint  of  water  to  boil ;  when  boiling,  mix  of 
oatmeal  2  large  spoonfuls,  in  |  pint  of  milk,  and  a  little  salt;  stir  this  into 
the  boiling  water ;  stir  it  well ;  let  it  eimmer  30  minutes ;  then  strain  through 
a  hair-sieve ;  if  the  patient  can  bear  it,  stir  in  a  large  spoonful  of  the  best 
brandy  after  it  is  strained  and  sweetened,  and  add  a  little  grated  nutmeg ; 
if  com  meal  is  used,  stir  the  dry  com  meal  into  the  boiling  water ;  2  large 
spoonfuls  to  a  pint  of  boiling  water,  and  a  half  pint  of  new  milk ;  season 
as  the  other. 

Vegetable  iSovp. 

Take  2  white  potatoes,  1  onion,  a  piece  of  well-baked  bread.  Put  these 
into  a  clean  stewpan,  in  1  quart  of  water;  boil  them  down  to  a  pint;  throw 
into  the  vessel  some  parsley  or  celery ;  cover  the  vessel  closely ;  remove  it 
from  the  fire,  and  allow  the  herbs  to  Bleep,  while  the  liquor  is  cooling,  under 
cover ;  season  to  the  taste. 

ChstlUon's  Powders. 
Take  of  Powdered  tragacanth, 
Powdered  sago, 
Powdered  salep, 

Sugar,  each 1  ounce. 

Prepared  oyBter-shell 2  drachms. 

Mix  them  thoroughly,  and  fold  into  papers  containing  each  1  drachm. 

Dtrectiorm. — Mix  a  powder  with  4  tahlespoonfuls  of  cold  milk  in  a  bowl. 
Then  transfer  it  to  a  milk-pan,  and  while  stirring,  pour  upon  it  gradually 
1  pint  of  boiling  milk,  and  boil  for  a  quarter  of  an  hour.  Sugar  may  be 
added,  to  the  taste. 
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SMAIX  OUTFIT 

FOK   A   PKTBICIAN   COMUENCINa   PRACTICE  IN  THE  OOHSTBT. 

The  following  list  of  medicines  and  Preparations  may  be  regarded  aa  the 
least  on  which  a  physician  who  is  obliged  to  dispense  his  own  prescrip- 
tions  can  commence  practice.  It  is  intended  that  the  Medicines  and 
Preparations  should  be  put  up  in  substantial  Ground-Stoppered  Bottles. 


8  oe.  Acacin. 
)  pint  Acidum 
1  oz.  Acidum 
3  m.  Add  urn 

1  oz.  Acidum  gallicum. 

2  ot.  Acidnia  muriaticum. 

3  01.  Acidum  nilricuni, 

tpint  Acidum  aiilph.  arom. 
oz.  Acidum  Caonimni. 

2  pints  Alcohol. 

4  m.  A  lumen. 

4  oz.  Ammonii  csfbonas. 
4  01.  Ammoiiii  murisB. 
1  pint  Ammonii  aqua. 
J  pint    AmmoniK    tipirituB 

1  OL.  Antim.  eC  potaea.  tarL 
i  OL.  .Vrgenti  nitraa.  crysL  ) 

1  oz.  Arxenti  nitras  fuBUS. } 
4  oz.  AHsfretida. 

8  oz.  Camphors. 

4  oz.  Ceratrum  csntharidia. 

3  oz.  ('htoroformum. 

2  oz.  Coll  odium. 


6  oz,  Creta  praeparala,  or  1 
4  oz.  Calcin  carb.  pnecip.  f 
4  oz.  Cupri  gulplias. 
i  pint  £tlier  (Lctheon). 
1  oz.  Kxiractum  aconiti. 
1  <».Exlrectumbel1adoiiiUF. 

1  oz.   Kitractum  colocynth 
comp,  pulv. 

4  OS.  Lxtractum  erfiolte  fld. 

2  oz.  Rxtractum  gentians. 

1  oc  Extractum  h^voecjami. 
1  01.  KxtnMIuni  jalapapul- 


4  OS.  Extractum  valeriaiue  '  1  o 

fitiid.  '  1  o 

4  oz.  Maasa  ferri  carbunaa.      3  o 

1  oz.  Fenrum  rediictiim. 

}  pint  Ferri  chtoridi  Einct.. 

4  oz.  Ficniculum. 

8  oz.  Uentiana  contiuL 

4  oz.  Ilydrarg.  maata. 

4  oz.  Hydrarg.  chlorid.  mit. 

2  oz.  Hydi»rg.  Olid.  rub. 
2  oz.  llydrarg.  cum  creta. 
1  oz.  lodum. 


Patvii  f^ambogife. 
Pulvis  ipecsrCuanhK. 
Pulvia    ipecacuanha) 


oz.  QuinbK  Eulphaa. 
L  OS.  Hheum. 
1  oz.  Sapo  (Castil.  alb.). 
.  Serpentaria. 


1  lb.  Sodii  bicarb. 
8  oz.  Sulphur  aublim. 
{  pint  Liquor  polamii  arse- '  1  pint  SpirituB  Ktberis  nit. 
j  pint  Spirit.  Ktheriii  comp. 
pint   tipiritua   lavanduhB 


3  oz.  Magneaia. 

2  tb.  Magnegii  nilphaa. 
i  oz.  Morpbioffi  eulphaa. 
\  oz.  Uleum  cinnamomi. 
\  oz.  Oleum  Hmoniti. 

^  oz.  Oleum  menlbie  pip. 

1  pint  Uieum  ricitii. 

1  pint  Oleum  lerebinthiiue. 

i  oi.  Uleum  liglii. 

G  oz.  Plumbi  accUa. 

4  oz.  Folasaii  aretas. 

3  OS.  PoiaGsii  bicarb. 

t.  Potaxsii  bitartras. 
L  PotaHBii  bromidum. 
'~  PotHaaii  citnw. 
!.  Putaieii  chlorait. 
s.  PotaBsii  nitrax. 
:.  Potsaail  iodidum. 


J    pint    Syiupus   ipecacu- 

i  pint  Sjrapue  rhei  arom, 
i  pint  Syrupns  ecillx. 
i  pint  Svrapus  aenc^te. 
4  oz.   Tinctuis   caraam 


comp. 
1  pint   Tinctura   dncKome 

S    oz.    Tinotuia    (^entiann 

I  pint  Tinctara  opii. 

1  pint  Tinctuia  opii  ounph. 

4  oz.  Unguentum   hrdrarg. 

(i  mercury).  ' 

4  oz.  Ungueatnm  hydrarg. 


pint  Via.  colchici  nd. 
oz.  Zinci  oxidnm. 
OS.  Zinci  (ulphaa. 


Scaler  and  weights. 
f5iT.  Grad.  measure. 
I  Mortar  and  pestle. 

1  Pill  tile. 

2  Spatulas. 


IMPLEMENTS. 


dos.  (5viu. 

doz.  fivi. 

i  STOBSvi^. 

1 

doz.  f|i;. 

Uerman  flint. 

doz.  KM. 
doz.fS. 

1 

1 

doz.i|;a.      1 

1  funnel. 

1  qr.  wrapping  A  filtering  paper. 

1  groBB  Tial  corks. 

2  psipera  pill  boxes. 

2  yarda  adhesive  plaster  in  tin 
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Thia  Catalogue  IB  retained  ae  a  guide  to  the  Practitioner  of  Medicine  who 
own  prescriptions,  and  was  formerly  termed 


A  MORE  COMPLETE  OUTFIT. 


But  the  great  changes  which  have  taken  place,  &om 
the  value  quite  different  and  constantly  fluctuating. 


1  lb.  Acftcia. 

4oz.   Fern   carbon,   massa 

3  ox.  Pttlyis  ipecac,  eomp. 

i  lb.  Acacia  piilvis. 

(Vallet). 

8  oz.  Quaaaia.^ 

1  oz.  Ferri  citraa. 

1  oz.  Quinirae  sulpbaa. 
6  oz.  Rheum  (E.  Ind.). 

i  pint  Acidum  acelicum. 

]  oz.  Ferri  etammonii  citras. 

1  oz.  Acidum  benzoicam. 

4  01.  Rhei  pulviii. 

4  oz.  Acidum  citricum. 

4oz.Sapo(Caalil.). 

1  oz.  Acidum  gallicum. 

■paring  hyd rated  peroxide 

S  oz.  Ban.at>arills. 

1  oz.  Acidum  hjdrocTan.  dil. 

Trheo  required). 

2  oz.  Srillsf  pulv. 
8  oz.  Senna  (Alex.). 

4  oz.  Acidum  munacJcum. 

4  oz.  Acidum  nitricum. 

8  oz.  Foeniculum. 

8  oz.  Serpent  aria. 

lilb.  Sodiibicatbona* 

1  lb.  GonOanie  contue. 

4  oz.  Sodii  boras  pulv. 

1  oz,  Aciduin  tanniciim. 

4  oz.  Gtycyrrhiite  ext.  pulv. 

8  oz.  Sodii  et  pota»).  tart, 

1  pint  AlcohoL 

4  oz.  GlycvrrhizK  rad.pulv. 

4  oz.  Sodii  phosphna. 

8  oz.  Spigefia. 

4oE.  Aloepa!vi8(Soc.). 

2  oz.  Glycerinum. 

8  oz.  Alumen. 

*  lb.  Hydrarg.  maaaa. 

i  oz.  Strvcbninst  snlpliaa. 

1  pint  Ammonii  Boua. 
4  oi.  Ammonii  cwbonaa. 

I  lb.  Hy<Iniii.  chlor.  mit. 

4  oz.  Sulphur  pra^ip. 

1  01.  Hydrarg.  cum  creta. 

lb.  Sulphur  Bublim. 

4  oz.  Ammonii  miiriaH. 

2  oz.  Hydntt^.  oxici.  rob. 

pint  Spirit,  ammon.  arom. 

J  pint  Ammonii  spl.  arom. 
4  oz.  Antim,  et  polaat.  tiirl. 

1  oz.  Hydrarg.  iodidum. 

pint  Spirit  ntheris  lomp. 

1  oz.  lodum. 

pint  Spirit  BetheriBiiilrcei. 

i  oz.  .Arpfenii  nitnu.  crjit. 

1  pint  Spirit  frumenti. 

1  oz.  Argenti  nitres,  fusus. 

4  oz.  Jalape  pill  via. 

pint  Spirit  lavand.  comp. 

4  oz.  Asafetida.- 

8  oz.  JumperuH. 

pint  Syrup,  ipeoatiianlue. 

1  oz.  Bismuthi  Bubnitras. 

2  oz.  Kino. 

pint  SyrupUB  ferri  iod. 

8  oz.  Camphorn. 

i  oz.  Liquor  iodii  comp. 

pint  Syrupue  pruni  vii^. 

6  oz.  C:reta  pnepareta,  or 

)pintLiquorhyd.et8rB.iod. 

1  pint  Sjnipus  rhei  aromat. 

4  (a.  CaIl-.  carb.  pnecip. 

l  piut  Liquor  potasa.  arsenit. 
1  lb.  bot.  Magneaia. 

1  pint  SyrupuB  acillse. 

6  oz.  Ciiloroformum. 

i  pint  SyrupuB  sene(w. 

8  oz.  OinchoiiH  rub.  pulv. 

}  lb.  Magneflfi  rarb. 

4oz.  TincluraacoiiiH  red. 

1  M.  Cinchoninffi  sulphas. 

2  lb.  Magnesii  Bulpliaa. 

4  oz.  Tindura  belladoniue. 

1  oz.  CinchonidiniE  Bulphas. 

6  OB.  Manna. 

8oz.   Tinctura    airdamomi 

1  oz.  Creasotum. 

I  oz.  MorphimeBiilphaB. 

8  OE.  Ceralam  canlfaaridiB. 

i  ot.  Morpliinff  acetaa. 

1  pint  Tinctura  cinclionie  c. 

8  oz.  Cerotum  resinie. 

i  oz.  Morphins,  muriaa. 

J  pint  Tinctura  digitalis. 

8  oz.  Ceratiim  Bimplei. 

4  oz.  Myrrha. 
1  oz.  Ofeum  aniai. 

1  pint  Tinctura  ferri  chloridi. 

i  pint  Copaiba, 

1   pint    Tinctura   guntiaiuE 

1  lb.  Cubebre  pulT. 

compoBila. 
4  oz.  Tincluni  iodi. 

1  oz.  Oleum  limonia. 

1  oz.  rollodiumcanlharidal. 

1  oz.  Oleum  menthc  pip. 

1  pint  Tinctura  opii. 

1  lb.  .Sther. 

1  bot.  Oleum  oliTff. 

1  pint  Tinctura  opii  cnmph. 

1  OB.  Eitraet.  aconiti. 

1  pint  Oleum  ricini. 

4  oz.  TinduraO))ii  demlorata. 

1  oz.  Extract,  belladonnm. 

1  pint  Oleum  lerebinlhinae. 

1  pint  Tinctura  zinRiWriH. 
i  lb.  Ung.  hytlrarg. 

I  oz.  J^tract.  conii. 

loz.  Oleum  liRiii. 

1  M.  Extract,  hyoac.vami. 

2  oz.  Kxiract.  coloc.  oimp. 

2  oz.  Opii  pulviH. 
8  oz.  Pfumti  acttaa. 

lb.  t.'ng.  bvdraiv.  nitratiz, 
lb.  Ung.  Bimplei. 

8  oz.  Extract,  ei^nts  fluidum 

lb.  UvaurBi. 

4  oz,  Kxtract.  fteniiaife. 

2  oz.PotagB»  (caustic). 

lb.  Vnlerlana. 

1  oz.  Extract,  nucisvonuae. 

4  oz.  Polaaaii  aceta^. 

pint  Vinum  aniimonii. 

1  oz.  Extnici.  qua«8i». 

pint  Vinum  ercotfc. 

8  oz.  Retract,  taraiaci. 

2  lb.  PotBBBii  bitartraa. 

pint  Vinum  colchid  ntd. 

1  lb.  Extract,  fleniue  fluid. 

4  oz.  PotaeHii  ciiros. 

oz.  Veratrina. 

I  lb.  Kxlract.  spigel  e(  gen- 

4  oz,  Polafflii  nilraa. 

nas  fluidum. 

8  oz.  PolasHii  Bulphas. 
2  oz.  Polaedi  iudiduiu. 

4oK,  Ziocioxidum. 

)  pint  Ext.  valeriame  fluid. 

8  oz.  Zinci  BulphaB. 
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RECIPES  FOR  SOME  OF  THE  MORE  IMPORTANT  POPULAR 

MEDICINES. 

Dolby's  Carmiwitive. 

The  published  recipes  for  this,  as  found  in  the  formularies,  are  not  tboee 

used  generally  by  druggists.     Some  of  the  ingredients  in  the  original  recipes 

are  procurable  with  difficulty,  and  add  so  much  to  the  expense  of  the 

preparation,  that  by  common  consent  they  are  left  out.    The  formula,  as 

given  by  the  College  of  Pharmacy,  is  nearly  identical  with  that  which  I 

have  used  for  a  nunn)er  of  years,  and  I  give  it  below. 


Take  of  Carbonate  of  magnesium  . 
Carbonate  of  potassium     . 

Tincture  of  opium 
Water         .... 
Oils  of  caraway. 
Fennel, 

Peppermint,  each 
(To  the  above  may  be  added — 
French  bran  J  y 


3>) 
I'J. 

(Siij 


"U. 


I3iv, 

3ij.) 


Prepared  chalk 

Triturate  together  the  essential  oils,  sugar,  magnesium  (and  prepared 
chalk,  if  added),  then  add  the  water,  and  afterwards  the  remainder. 
Dalby's  carminative  contuus  1  grain  of  opium  to  about  aa  ounce. 


Dewee»'  Carmituiiive. 
Take  of  Carbonate  of  magnesium 

Tincture  of  asafiBtida 
Tincture  of  opium  . 
Water       .... 


Sias. 
3iij- 
gilj. 


Triturate  together  until  they  are  mixed. 

In  the  late  revision  of  the  JJniied  States  Pharmaetmma,  a  formula  for 
mistura  magnesife  et  asafcetidLe,  destined  to  replace  this  old  preparation, 
has  been  added.     See  page  987. 


Batsman's  Pectoral  Drops. 


1000. 


81  .S. 
31.25. 
31.3.1. 


Take  of  Diluted  alcohol 

Red  Saunders,*  rasped 
Digest  for  24  hours,  filter,  and  add— 
Opium,  in  powder     . 
Catechu,  in  powder  . 
Camphor   .... 

Oil  of  anise i^j  v.si. 

Dij^t  for  10  days. 

Tins  preparation  contains  about  1  grain  each  of  opium,  catechu,  and 
camphor,  to  the  t^ss,  corresponding  in  strength  with  tinctura  opii  cam- 
phorata,  U.  S.  P. 

Godfrey's  Chrdial. 


Take  of  Tincture  of  opium 

Molasses  (sugar  house) 
Alcohol 


m 

*  Superseded  hj  C&runel  ^uj. 


fgyj      op.  34 J)  ) 

O"  867.8     jooo. 

551.7  J 

57.5. 
11. 


flyiij 
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Diesolve  the  carbooate  of  potfu<Bium  in  the  water,  add  the  molasaes,  and 
heat  uver  a  gentle  tire  till  they  Bimmer,  remove  the  acum  which  rifies,  and 
add  the  laudanum  and  oil  of  sassafras,  having  previously  mixed  them  well 
together. 

This  preparation  contains  a  little  over  1  grain  of  opium  to  the  ounce,  and 
ia  about  hali'  the  strength  of  the  foregoing. 

BalMm  of  Soney. 

Take  of  Balaam  of  tolu gj. 

Benzoic  acid Sise. 

Honey Jvj. 

Opium  (powd.) 3ij- 

Cudiiiieal 5j- 

French  brandy Oiij. 

Mix,  and  digest  hither  for  a  few  days,  then  filter. 

Compimlum  Pouiders.    (Tlwmpaanian.) 

Take  of  Powdered  bayberry  root ibj. 

Powdered  ginger ftias. 

Powdered  cnyenne Sj- 

Powdered  cloves SJ. 

Mix,  by  passing  through  a  sieve. 

JVb.  6 — Hoi  Zhope.     {  Thompionian.') 

Take  of  Cnpsicnm  (powd  ) |j. 

Myrrh  (coiilua.) 31  v. 

Alcohol  .        .    ■ Oij. 


Displace. 

Take  of  01.  sulphuraL 

Petrol.  Barliadens 
01.  sui-'ciii  (crude) 
01.  terebinth. 
01.  lini  . 
Mix. 


Oiy. 
Qj. 

Oviij, 
Civ. 


Turlington's  Balaam  of  Life. 
The  officinal  tinctura  benzoini  composita  is  sold  under  this  name,  but  the 
dru^iats,  who  put  it  up  in  the  peculiar  and  very  odd-shaped  vials  in  which 
it  was  originally  vended  in  wrappers  descriptive  of  its  virtues,  use  various 
recipes  for  making  it.  The  following  ia  that  published  by  the  Philadelphia 
College  of  Pharmacy,  and  ueed  in  many  of  the  best  establishments.  The 
original  recipe  for  this,  as  filed  in  the  office  of  rolls  in  London,  contained 
28  ingredients. 

Take  of  Alcohol 
Benzoin 
Liquid  storax 
Socotriiie  aloes 
Peruvian  balsam  . 

Angfilica 
Bftlitam  tolu  . 
Extract  of  liquorice 
Digest  ibr  10  days  and  strain. 
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Opodeldoc 

take  of  Common  soap  {sliced)         ....  8  onnoei. 

Camphor 1  ounce. 

Oil  of  rosemary. 

Oil  of  origanum,  each         ....  1  fioidiachm. 

Alcohol 1  pinL 

Dizest  the  eoap,  b^  means  of  a  sand-bath,  with  the  alcohol  till  it  is  dis- 
solvea,  then  add  the  camphor  and  oils,  and,  when  the^  are  dissolved,  pour 
the  liquid  into  wide-moutn  two-ounce  bottles. 

BriHA  Oil 
Take  of  Oil  of  tnrpentine 
Oil  of  flaxaeed 
Oil  of  amber 
Oil  of  juniper 
Petroleum  (Barbadoes) 
Petroleum  (American) 

Mix  them  well  together. 

Whiiehea^B  Etsemx  oj  Mudard. 

Take  of  01.  terebinth 

Camphorse 

01.  succin.,  rectif.  .... 

Seni.  ainapis,  pulv.  (Flava)  . 
Digest  for  7  days,  filter,  and  add 

Tr.  curcuma 


a.  B.— Add  color. 


Hooper's  Female  PiUa. 

Take  of  Aloes 

Dried  sulphate  of  iron         .        ,        . 
or  Crystallized  sulphate  of  iron 
Extract  of  black  hellebore  . 

Myrrh 

Soap 

Powdered  cauella         .... 
Powdered  ginger 


Beat  them  well  together  into  a  mtuas  with  syrup,  or  w 
pills,  each  containing  2j  grains. 

Rlchard'e  diolk  Mixture. 
Take  of  Precip.  carbonate  of  calcium, 

Sugar,  of  each 

Ooipp.  spt.  lavender, 

Tiiict.  kino,  of  each 

Essence  of  cinnamon 

Water 

Tincture  of  opium 


1000 
r.mid  divide  into 


ISdropa. 
Riij. 


Marahairs  PUta. 
Take  of  Comp.  extract  of  colocynth. 
Mercurial  mass. 
Powdered  aloea, 


Make  into  S-grain  pills. 


1  diaduu. 
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Andenon'8  SctA^  FiOt. 

Take  of  Alo«s 1^^^ 

Soap Siv 

Colocynth S 

Oambuge       .......  a] 

OU  of  aniao ilss 


Let  the  aloea,  colocTDtb,  and  eamb<^  be  reduced  to  a  yer^  fine  powder, 
then  beat  them  and  the  soap  with  water  into  a  mass  of  a  proper  cooBist- 
enoe  to  divide  into  pills,  each  containing  3  grains. 


Take  of  Senna, 
Manna, 

Spigelia,  of  each gas. 

Fennel  seed 3j. 

Worm  seed Sas. 

Savine 9ii. 

Bitartrate  of  potassium §i}. 

Make  into  1  package. 

DirecHong. — Pour  on  to  this  a  quart  of  boiling  water,  and  let  it  digest 
for  10  or  16  minutes;  of  the  clear  liquor  sweetened,  give  to  children  two 
yearn  old  and  upwards  a  small  teacupliil,  warm,  morning,  noon,  and  night, 
on  an  empty  stomach.  It  may  be  given  3  or  4  days  successively,  if  neces- 
sary. 

Qinget  Beer. 

Take  of  Race  ginger  (bruised) 4  ounces. 

Bitartrate  of  potassium 3      " 

Mix  them. 

DiretAiona. — Add  to  these  ingredients  5  pounds  of  loaf  sugar,  2  lemons 
(sliced),  and  5  gallons  of  boiling  water.  Let  it  stand  12  hours ;  then  add 
a  teacupfiil  of  yeast  to  the  mixture,  and  bottle  immediately  and  securely. 
In  a  day  or  two  it  will  be  ready  for  use. 

Pipgimewa  Beer, 

The  virtues  of  this  excellent  alterative  diuretic  are  obtained  in  an  agree- 
able form,  by  the  following  process: — 

Take  of  Pipsiasewa  (chimaphila,  V.  S.  P.]        .        .        .6  ounces. 
Water 1  gallon. 

Boil,  strain,  and  add — 

Brown  sngar 1  pound. 

Powdered  ginger )  ounce. 

Yeast '  .        A  sufficient  quantity. 

Set  it  aside  till  formentation  has  commenced ;  then  bottle  it  for  use. 
Dose,  a  small  tumblertul  3  or  4  times  a  day. 

Id  the  same  way,  sarsaparilla,  sassafras,  uva  ursi,  and  other  medicinal 
substances,  may  be  made  into  Ceretnmce,  or  beers. 
•  See  pege  813. 


DiqitizeabyGoOt^lc 


jjGooi^lc 


INDEX. 


A. 

Acid— 

Add— 

SEScinic,  624. 

AbbraTiations    id    praMrip- 

tioDB,  966. 

amido-eauronic,  621. 

cathartic,  634. 

Abietiii.SM. 

cephelic.  552. 

Abietine,  603. 

eerotioic.  481. 

Absiuthin,  S26. 

anacardic,  533.  536. 

oetrwlc,  533,  536. 

Abstnutfl  and  tutrMta,  824. 

anchi.sic.559.' 

anemoaic,  623. 

chloTanQic,  652. 

beiladoDoe,  825,  S26. 

anKclio,  .W8,  533,  639. 

oonii.  82S,  m. 

anisic,  539. 

digibdu,  826,  826. 

antiiuonic,  391. 

cholallo,  667. 

hyoscyami,  82S,  826. 

choleioic,  566. 

ignstioi,  825.  826. 

HrachiQ,  481. 

Jalapte,  835,  627. 

nucVyoniiraB,  826,  827. 

tnenic.  385. 

oholio,  566. 

ciiromlc,  197. 
ohrysophanic,  533, 534, 568. 

poiloiihylli,  825,  827. 

saturating  power,  211. 

seneure,  «25,  827. 

See  ^ronir. 

a»pert«nDic,  563. 
baWic,  481. 

cinnamic,  498, 610, 622,539, 

Abn«  of  opium,  803. 
Acacia  433. 

behenio,  481. 

powdering,  110. 
Acaraa  scabiei,  189. 

benzoic.  .521.  622,  539. 

dtracantio,  631. 

aubTdrons.  546. 

dtrwonie,  681. 

AceU,  704. 

dtrio,  626.  629. 

aaturatiug  power,  21], 

satnr«tina  power,  211. 
tested  Torum.,  416. 

.\ceUle».    SeeBasee. 

bezotric,  561. 

cocoalinic,  529. 

Acetone,  427. 

biiic.  .WO. 

and  tar  miitare,  994. 

boliealannic,  552. 

ooffeic,  652. 

Acelum,  427,  704. 

borie,  196. 

colTeofannic,  562. 

CDlchrci(drop»|,  77. 

bmrilic.  5.'S. 

boniolic,  548. 

ooQvolTulic,  634. 

lobeliie,  705. 

bntrric,  475,  476,  548. 

eonvolTQiiDoilc.  634. 

opii,  7i).5,  805. 
(drops),  76. 

copaivie,  618,  620. 

caincic,  5.33,  636. 

comic,  633,  637. 

«an«iinari»,  708. 

cftllntannio,  552. 

wilfa,  706. 

camphoric,  601. 
capric,  639. 

coumaric.  625. 

(drops],  77. 

crwic,  658. 

Acid,  bo(Ue,  22,  191. 

caprinic,  481. 

crotonic,  481. 

capronic,  480. 

cnminia,  498. 

Acid  (Acldum). 

C»prylio,4g0. 

cnrcnraic,  559. 

abietiDic,  520. 

damaluric,  481. 

■oelic,  420,  4S1,  626,  548. 

carbolic,  547. 

dammaric,  619. 

(drops),  78. 

preperatioiw,  648. 

tested  Torum.,  415. 

lert:547. 

dlt[iUleiD.  533,  637. 

water,  642.  647. 

digitalic.  633.  636. 

carbonic,  193,  481. 

elaie.481.48S. 

diluted,  427. 

apparatus,  166. 

ellagic,661. 
eqalsetic.  630. 

(drops),  rti. 

proceaseB,  166. 

water,  193,  642. 

eraeio.  481. 

terted  volara.,  415. 

oarmic,  661. 
cu;aph;llic,606,539,646, 

erjthric.  660. 

glacial,  427. 

eugenic,  .545. 

tested  voIuiD.,  415. 

626. 

euianthic,  661. 

orotic,  669. 

evemic.  .WO. 

aoonitk,  530. 

carthamio,  558. 

rormic,  470,  630. 

•rtif.,  631. 

oarthaianthio,  558. 

artif,  531. 

aorylic,  481. 

fbmaric,  529,  S30,  SSI. 

67 
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fUngio,  529. 
galEauiDic,  551, 
snlitoaDic,  551. 
gallic,  551,  554. 
galloUiDnic,  .552,  66S. 
gambogic,  620,  559. 
geadic,  4S1. 
gentiBio,  55S. 
gtyceric,  486. 
glfcocholic,  56S. 
gnaidcie,  .'518,  533,634. 

Efrophorio,  660. 
[ematoi;1ic,  569. 
hederic,  a33,  634. 


Add— 

maleic,  531. 
malic,  526,  628. 
tuargaric,  481. 
UKConic,  637,  638. 

te8t,6«8. 
menlBpennic,  .S2fl. 
mcaaconic,  631. 
metagallit^  651. 
melapectio,  433. 
-lEtaphoaphoric,  204. 


hippor   , 

lijdriodic,  dllnW,  206. 

hydrobromio,  dilute,  307. 

Fother^ll's,  208. 

■atu  rati  Qg  power,  211. 

Squibb'a,  207. 

tested  volum.,  415. 
hydracbloric,  107. 

(drops),  76. 

saturating  power,  211. 

tested  Tolum.,  415. 

diluted,  1»6, 

SBtarating  power,  211. 
tested  Tolum,,  415. 
hydrocyanic,  dilat.,  640. 

(drops),  76. 

different  strengthi,  543. 

test  solntlnn,  405. 

volnm.,  test  of,  413. 


test  solntioD,  40S. 
hydrothionie,  208. 
byocholalic,  566. 
hvocholic,  656. 
hyperohloTic,  ,S44. 
hypochlorons,  246. 
bypogieic,  4S1. 
hypopliDsphorons,  IS 
isaauf  ic,  529. 
iliianthic,  650. 
iooainic,  656. 
ipeoacDaDhic,  662. 
ipomic,  634,  S36. 
isotartarie,  528. 
itaooDlo,63I. 
jalapio,  635. 
Jalapi nolle,  635. 


te,i 


,io,  637,  .5.18, 
fcinoTataonic,  562. 
kinoric,  626. 
komenic,  638. 
lactio,  6.10,  532. 

satarsting  power,  211. 

tested  Tolnm.,  415. 
lactucic,  627. 
lavo-tBHario,  628. 

laurostearic,  481. 
ledltannic,  562. 
liohenstearic,  636. 
Uthic,  566. 
lizaric,  S69. 
lobelic,  618. 
Inteolic,  .W9. 
maftiric.  631. 


metbyulicic,  636,  643. 
methysalktyllo,  639,  644. 
miniDtaiinic,  651. 


mucic,  436. 

(drops),  76." 

tested  volum.,  416. 

dilute,  198. 

tested  Tolnm,,  415. 

myristia,  481. 

myrooic,  650. 

Djcotic,  629. 

Idropa)^  76. 
satn  rati  Dff  power,  211. 
tested  volum.,  41.'i. 
ditnle,  199. 

mr,  -.Jl  1 


■Cains  remoTed,  261 . 
nitro-hydrocblone,  20ii. 

dilute,  201. 
uitro-muriatie,  200. 

diluted,  201. 
nitro-salieylio,  6.17. 
nitroflalioyloHB,  687. 


□liuic,  481. 

ephelic,  628. 
opianic,  680. 
OTceic,  659. 
orselllc,  659. 
oxalic,  526. 

vnlum.  Roluljon,  414. 
oxylzaric,  559. 
oxyphenic,  .562,  661, 
oiTpini  tannic,  662, 
palmitic,  481. 
paraellagic,  ,^1. 
parakomenic,  538, 
paramelio,  529,  531. 


parietinic,  .'>34. 
parillio,  631. 
peotJo,  433. 
pectosic,  433. 
pelarttonic,  477,  480,  .■»». 
fhenfe,  547. 
phloridiio,  634. 
phnapho-Tuolybdie,  567. 
phosphoric,  188,  204. 

saturating  power,  21 1. 

dUnte,  206. 


Acid- 
glacial,  204. 
liquor,  206, 

com  p.,  206. 

tri basic,  204. 

phosphorous,  188. 

picric,  510,  549. 

lest  solution,  409. 
piorotoxic,  533,  634. 
pi  marie,  620. 
piDic,  619. 
piDicorlannic,  652. 
piDilannic,  652. 
piperic,  913. 
pipizaie,  659. 
poly^lia,  63.3,5.36. 
propionic,  624. 
purr«eic,  561, 
pyrooatechuic,  562. 
pyrodeoric,  552. 
pyracallio,  651,  666. 
pyroligneons,  427. 
pyromalic,  529. 

'  pyrophosphiu^o,  206. 
pyrotartaric,  628. 
quer^tric,  562,  559. 
qnercitritoDDtc,  •'i62. 
querootannic,  6ol. 
racemic,  436. 
rhabartwrie,  634. 
i-liamnDlannic.  625. 
rbarnQoianthic,  658. 
rhodanic,  210. 
rbodotannic,  652. 
ricin-oleio,  481. 
romlic,  648, 
rottleric,  558. 
rubeiythric,  .1.59. 
mbioaloric,  562. 
mbinlo,  662. 
rnficinohnaic,  552. 
nifigallic,  551. 
ruGkinoTlc,  5.52. 
ruGmoric,  662. 
rullaulpburic,  6.37. 
rufooatechuie,  .i52. 
rutio,  539. 
rutinlc,  559. 
saccharic,  436. 
salicylic,  498,  544. 

saturating  pov-er,  911. 
salicyloUH,  o39,  648. 
santalio,  668. 
aantonic,  533,  .136. 
Bcoparic,  669. 
sinapic,  481,  6.12. 
■olanic,  629. 
spiric,  498,  543. 
spirous,  539,  643. 
Htevic,  481. 
succinic,  519,  620,  530. 

artificial,  531. 
inlpho-oarbolic,  SOI. 
solpho-chollc,  566. 
sulpho-hydrocyBDic,     210, 

632. 
Bulpho.Tiaio,  461. 
iolphuric,  201. 

(drape),  76. 


;vC00»^IC 


Aoid,  anlphDrio- 
Uated  vol.,  415. 

.fecnlitin,  443,  633. 

A15iu  i!:)l.ti3«. 

£eculin,  443,  624,  633. 

Alsop's  infusion  nrag,  864. 

aromMic,  202. 

.fither,  460,  461,  4fi5. 

Alteratives,  UH6.  • 

(dropal,  70. 

fortior,  4til,  46.'>. 

Aithoa  floras,  484. 

tested  vol.,  415. 

lotua,4«5. 
SeeiWffT. 

ointment,  934. 

dilute,  202. 

radii,  434. 

(dFops),  76. 

Agonidin,  627. 

Airing  of  bedding,  1043, 

rosea,  434. 

tested  vol.,  416. 

Althein.  632. 

Albumen,  446. 

Alum,  327. 

pure  insoluble,  44-'>. 

teitedvol.,  413. 

t«t,447. 

ammonio^ferri'c,  350. 

milphydrio,  208. 

test  solDtion,  407. 

chrome,  328. 

ijlvic,  519. 

vegetable  coagulated,  447. 
Alcohol,   40il,  4«0,  481,  WJ. 

dried,  32». 

tannic,  651,  S63. 

iron,  328. 

pilJs,  904. 

669. 

and  ammonia,  360. 

t«st«ilation,  410. 

(drops),  7H. 

taQDingio,  552. 

absolute,  405,  460,  itiX. 

potas8a,327. 
Alnmen,  327. 

amjlio,  *fil,  475,  476, 

tiiiinoxylic,551. 

Attwood's  patent,  4fl4. 

euiccatum,  328. 

tartaric.  536,  627. 

blast-lamp,  »1. 

Alumina,  328. 

artiflpial,  527. 

butylio,  475. 

Alnmiuii  acetas,  328. 

inaotivB,  528. 

etsmmoiiii  sulpbaa,  328. 

tested  vof,  415.   ' 

dilute,  670. 

ethyMc.  405,  4B0. 

test  solution,  410. 

sulphas,  329. 

tartralic,  638. 

teurwholic,  556. 

derivatives,  461. 

Balts,326. 
Amarylt  i3ao^  neutral  prin- 

thojic,  559. 

one,  !i?H. 

lamp,  90,  91. 
inetfiylio,42e,470. 

uvie,  52«. 

«pl«(,631. 
eseential  oils,  512. 

vaierianle,  476,  480,  545. 

derivatives,  470. 

veratrio,  537,  638. 

per  cent.  In  wine,  460. 

Amber,  522. 

Yiridini^  562. 

fflfe'"' 

Amidin.  430. 

zaotliortiamnic,  55R. 

Amidou  plaatera,  946. 

Ammonia,  aqua,  268. 

Aeldometer,  84. 

(drops),  76. 

1037. 

tested  volnmet.,  414. 

astringent,  650. 

fortior,  264. 

eombined  with  alkftloids. 

.^leoolatures,  669. 

■pirltus,  266. 

Aldehyde,  461, 

Ale,  460. 

aoimal,  555.      ' 

Alenron,  446. 

antidote,  192. 

Alizarin,  559. 

Ammonii      ac«tas      liquor. 

biliary,  657. 
Utter,  553. 

Algarotb's  powder,  390. 
Alkalies,  210. 

264. 
arsenias,  .186. 

in  emnlsifving.  1036. 

benioas,  257. 

yieldinB  colors,  658. 

organic,  56.1. 

bicarbonas,  259. 

55fl. 

Alkaline  solution,  Fbyidck'n. 

trstcd  volum,,  413. 

fattv,  4lW. 

660. 

carbasolas,  262. 

fnifl,  .'-.26, 

Alkaloids,  563. 

carbon  as,  258. 

derivativea,  530. 

aniraal,  620. 

test  solution,  407. 

inorgnnic,  191. 

chemical  history,  566. 

saturating    power,    212, 

pb»nopimie  plautH,  ."^'IM. 

Howard's,  602. 

213. 

iiomenclalure.  .Tfi4. 

tested  volum.,  414. 

tlvity  of  plgnts,  632, 

phenyl  series.  566. 

mineral,  191. 

quaternarv,  .t69. 

test  soludon,  458. 

fmm  essential  oils,  53)i. 

artific.,  672. 

purified,  260. 

yielding  ewential  oils,  550. 

tests,  566,  616. 

citratis  liquor,  266. 

Clonic,  525. 

Allanite,  326. 

for  testing,  405. 
Aconitine,  5flfl,  574. 

Allyle.  513. 
oxide,  r,\3. 

ixM^""- 

sulphide,  513. 

et  magnesii  sulphas,  260. 

sulphocvBoide,  513, 

muri^  259. 

pl«»ter,94l. 

Almonds.-hlanched,  76.1,  767, 

nitras,  260. 

Acrolein.  481,  484. 

770. 

oialas  test  solutkin,  40H. 

Adapter.  160. 

confection,  S69. 

pbosphim,  261. 

Adeps,  4H7. 

lotion,  SI99. 

test  solution,  409. 

miiture,  991. 

pioras,  2>>2. 

Adhesive  plaster,  B40. 

syrup,  763. 

pr«to-carbon  hydrate,  258. 

Alnuin  (ecleot.),  857. 

sesquicarbonas,  268. 

*rugo,  30.-;. 

Alnaine  reelect.),  867. 

■ucciuas,6.3l. 
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Ammonii — 
snlptias,  262. 
aulphidum,  -262. 

teat  Boimion,  410. 
Talerisniw,  263. 
elixir,  70S. 

Pierlof  B  BolutioD,  70K. 
Ampelopaia  (eolect.),  857. 
Amredaliii,  632,  638. 
Amvf,  54X. 

Ditnte,  47S,  47H. 
AmTtum,  430,  431. 

ioidatuin,  431. 

soluble,  18(1. 

syrup,  180. 
AnalyiiiB  rolumetric,  411. 
Anchietine,  B70,  6S4. 
Aoderann'B  Soola'  pills,  10,S,=i 
Anemone  camphor,  516. 
Aiiemouia,  516,  623. 
ADgeticiu,  626. 
Anr-'-'-  ^"- 


iBeljle,  607. 
lEydrides,  170. 


Aniin*!  acids, 
alkaloidi,  620. 
charcoal,  425, 
(uls,  487. 
products  used  in  medicine, 


Anonact^  alkaloids,  509. 

cxseutial  oils,  505. 
Antacid  raixtur«B,  890. 

powdem,  821. 
Anthelmiotic  mixtures.  n96. 

q>ecieB,  815. 

■jrrup,  996. 
AntbrHcine,  348. 
AaUdole,  RIbnui'B,  162. 
.Vnti- intermittent     ponders, 

X20. 
.^ntimoniates.    See  Batn. 
Antimonic  oxide,  391. 
Antimony      {AntimoniDml, 


ablutum,  31)5. 
butter,  390. 
cliloride,  390. 
Don-ablntnin,  31)5. 
oxide,  391. 
oxyBulpliu 
et  pntawii 


S92. 


quinque-sulphurct,  3H3. 

rcf^ulus,  389. 

et  Bodii  aulpliuret,  396. 

salphidnm,  393. 
bWk,  1193. 
pnrificatara,  394. 

SDlpharatum,  394. 

teroxide,  391. 
AtiloTOoe,  172. 
.A-perient,  Mettauer's,  ii.>!i. 
AphrodiEsin,  624. 
Apiin,  626. 
Apiol,  626,  757. 
Apirine,  .'>72,  616. 


(ecfecL)'  8jo. 
Apomorphlne,  570,  5S2. 

hydrochlor.,  682. 
Apoquinamine,  572. 
Aporelin,  534. 
Apothecaries'  weight,  40, 


166. 
toi  Hilvering  pills,  NS6. 
Appendix^  1043. 
Apportjoning  qusDtiticB,  969. 
Apprentice's  duties,  1041. 
Aqua  aridi  carbolic!,  642, 647 . 
carbonici,  193,  642. 
BBimonue,  263,  U2. 
(drops I,  76, 
saturating    power,    212, 

tested  vnlum.,  414. 
fbrtior,  264,  642. 
aatarating  power,  212, 

213. 
letted  volura.,  414. 
amTgdalic  amane,  647. 
anifli,  647,  648. 
aurantii  florum,  642,  648, 

calcia,  282,  642. 
camphone,  647,  649. 
chlori,  175,642, 
tested  tolum,,  412, 

"    647,  648,  660, 


652, 


crcasoti,  647,  650,  986. 
destillata,  650. 

(drops),  76. 
fiBniculi,647,  648,  651. 
lanrocerasi,  652. 

arUGtaal,  653. 
menthiE  piperitc,  647,  648, 
651. 

viHdiB,  647,  648,  661. 
phagedenica,  998. 
regia,200. 
rosee,  642,  648,  661. 
Bambnci,  662. 
tilite,  663. 
Aqaie,  646. 
destillata,  652. 
medicate,  546. 

teat  651. 
AquifoUacete,  alkaloids,  570. 


ArgBod  burner,  94. 

ArKentnm  (Silver),  267. 
Argent!  chloriduin,  267. 

tton,  407. 
cyanidum,  267,  540. 


Argeuti  nitros— 

teat  Bolnlion,  409. 
Totum.  solution,  413. 
dilutus,  268. 
fnsus,  269. 
Blaios  removed,  270. 
oiidum,  270. 

auiphas,  teat  solution,  410. 
Argots,  crude,  221. 

Arpj-nescin,  62^.   ' 
Aribine.  ,521,  573,  618. 
Aricine,  571,  603. 
AriBtolochiaoexe,     neutral 
principles,  630. 

eseential  oUs,  .ilt. 
Army  scales,  37. 
Arnica  liniment,  811. 
Amicio,  604,  626. 
Aromatizing  loienges  extom- 

poraaeonslj,  k76. 
Arrack,  459. 
Arrowroot,  431. 

cnreuma,  431. 

pap,  1017. 

wiUi  milk,  1047. 
Arseniales.    See  Uata. 
Arsenic  (AiBenicum),  3SS. 


et  hjdrarg.  it 


teat  Tor  presence,  406. 

tested  Tolum.,  412. 

white,  386. 
Arsenites.    See  Baut. 
Art  of  combining  medicines, 

968.969. 
Arterial  and  nerrons  Etimu- 
lants,  9t<2. 

sedatives,  mljitores,  S2S. 

stimnUnta,  822. 
ArthanatiD,  629. 
Arum,  432, 
Asafietiila,  521. 

enema,  1002. 

mixture,  983. 

Shinn's,  983. 
powdering,  115. 

Asarin,  516,  630. 
Asarum  camphor,  516. 
Asclepiadacea;,    gum   resins, 
621. 
neutral  principles,  629. 
Asclepidin  (eolect.),  S57. 
Aeclepin,  628. 
Asclepion,  628. 
Ascletin  (eolect.),  857. 
Asparagin,  632. 

j  Assay  cinchona,  587. 
I     opmm,  796. 
I  Astringents,  u-'"^ 

powders,  82.. 
'     powders  fbr  infAnts,  821. 

sedative,  821. 
,     rowleaf  tableto,  883. 
1   i  Atfaamantin,  626. 
I  A  therospermine,  571. 
Alice's    neoraJgia    mixture, 

I  Atropine,  572,  609. 
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Valeria  □  ate,  610. 
AtroBia,  611. 
AUroquiaiDe,  671. 
Att«o<Kl'B    patent    kloohol, 

VH. 
Aubergiert  syrup,  7M. 
Auranliacete,  rieDtnil  prinef' 
pies,  6S3. 

eneutial  oils,  506. 
Aureoline,  173. 
Aarnm  |Gold|,  32U. 
Anri  chloridum,  .1:21, 
teat  >olutioi],  40M. 

OTanidum,  322. 

mliatam,  3:13. 

et  Bodii  chloridum,  321. 

iodidnio,  322. 

limatura,  323. 

oiidum,  323. 

pulvis,  3!3. 

precipiUtnm,  32X. 

pneparata,  323. 
Aatomatio  vaahing-boz,  168. 
AveuiE  farina,  43'^. 
Avery's  vreigbts,  40. 
Avoirdu^is  veight,  66,  67. 


B. 

Bakea'  glycerole  of  sc 


[  BwUioon  cerate,  917,  K23. 
Basil  of  preMiriptioii,  US)). 
<     fwlopiaalappliaiUoiis.lHi 
'  BaMorin,  432,  621. 
BalaiiKui'a  drops,  1062. 
'  Bath,  Hlam,  158. 
hot  air,  102. 
iodiae,  1003. 
oil,  168. 
■and,  100. 
■ea-water,  1003. 
BteaiD,  102. 

modilSed,  148. 
water.  100,  147. 

higQ.preaaure,  101. 
porcelain,  101. 
ohloride  of  zinc,  I.W. 
Batha,  997. 

Baurae'a  hydrometer,  K4. 
and  Hpeclfic  gravity,  87. 
Bdelliam,  621. 
B«adi,  Lovi'a,  82. 

Bearv'^1,  494. 
I  BoiMserlne,  673,  612. 

sulphate,  613, 
:  Beclcer's  eye  balaam,  932. 
I  Beo^uerel's  goat  pilla,  901. 
Bed,  arraogement  of,  1043. 
airing  ot;  1043. 
I     paa-covered,  .51. 

■lipper,  60. 
I  Redbng  poison,  309. 
Beef  eueooe,  1048. 
t«a,  1048. 


I  B«l«-areine,  436. 

Betolaowe,    oeatrai    prinol- 
ples,  630. 
I     es8enCi^oilB,E11. 
'  Beioara,  661. 
.  Bibroa'a  antidote,  1X2. 

BicMtionatea.    sie  Bata. 
I  Biohloranilin,  656. 
.  Bichloridra.    8«e  Bata. 

Biette"!    arsenical    solotino, 
I  S86. 

'  BilaaparagiQ,  657. 
I  Bile,  667. 
aolds,  567. 

Bilifuadn,  6rtl. 

Bilin,  667. 

Birdlime,  617. 

Bird's  whooping  congfa  mix- 
ture, 996. 

BiamDth  (biimuthum),  3I>7. 
«itrate,  3»7. 


sobcarbonate,  399. 

mixture,  979. 
Bubnitrate,  400. 
tanaate,  402. 
ralerianate,  402. 


•,870. 


iandiro 


,708. 


Balsam,  Canada,  520. 
oopaiva,  520,  523,  624. 

resin,  518,  620. 
fir,  520. 

of  hoD^,  1063. 
Peru,  S2-i,  624. 
reiin,  618. 
test,  524. 
white,  622. 
Tolu,  522. 
Turlington's,  1063. 
Balwmic   expectorant   mil 

ture,  994. 
Bataamineir,  balsams,  622. 
Balaams,  521. 
Bandoline,  1018. 
Baptisin  (eclecLI,  867. 
Bapliaine,  670,  686. 
BariniD,  271. 
carbonate,  271. 
chloride,  272. 
Uquor,  272. 
test  solution.  40X. 
iodide,  272, 

nitrate,  test  solution,  4WI. 
Barks,  collection,  108. 
Barley,  432. 

water'  663! 
Baronnin  (eclect),  867. 
Barr's  magnesia  table,  286. 


iron  and  cioohonft,  708. 
Beer,  460. 
jfinger,  1066. 


928. 
Belladonnine,  672,  61 1. 
Bellows,  foot,  96. 
Benne,  434. 
BeDHLlcohol,  623. 
Benzene,  498,  548. 
Benzidam,  610. 
Benddamm,  674. 
Benzine,  649. 
Benzoatea.    See  Brufn. 
Benzoated  alkaline  mixture. 


Beniole,  498,  548. 
Beniyle  hydra  ret,  498. 

oxide,  498. 
BerangeHs  pendulnin  soalee, 
,18. 
I  Berberidacece  alkaloids,  66! i. 
Berberine,  669,  570,  576. 

luurCate,  577. 
Berbine,  577. 
Berzelius'  lamp,  90. 
!  BestuchelT's  nervine  tiiwtnre. 


Black  currant  pai 
i  Black  draught,  666. 
I     drop,  800. 
I     waah,  998. 
I  Blackberry  brandy,  780. 
1     Bymp,  763,  7«7. 
aromatic,  789. 
[  Blancard's  pilta,  899. 
;  Blank  labels,  1028,  1029. 
Blast-lamp,  91. 
Bleaching  powder,  284. 
Blende,  293. 
Blistering  cerate,  917, 
collodion,  42Z. 
tinuea,  917.  918. 
Blister  for  back  of  ear,  91H. 
Blisters,  917. 
Blood  serum,  445. 

test,  562. 
Blood's  flour  sifter,  IKl. 
Bine  mass,  896. 

exteiDpor»neaus,  696, 
powdered,  896. 
indigo,  661. 
ointment,  926. 
Prnssian,  358. 
vitriol,  306. 
Board  for  lozengea,  873, 875. 
Franoiscus',  873. 
Harrison's.  873. 
Slocum's,  873. 
Bcedeker's  albumen  test,  447. 
BoclIgo'B  sugar  test,  441 . 
Boiling,  14H. 

bumping  avoided,  I5!i. 
Bone,  464. 

black,  425. 
Boqjean^  ergotiue,  »4g. 
BoiTBginaoea;,  essential   oils, 

610. 
Borax,  240. 

and  ointments,  240. 
Bomeen.  507. 
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Bomeen — 

hydrate,  615. 

Borneo  cfttophor,  SIS. 

Botanic  itFptio,  lOH. 

Bottle,  acfd,  22,  191. 

cement,  ISI. 

broken,  u  peroolalor.  140. 

citrate,  291. 

oolored,  30,  21. 

corks,  40. 

dusting,  for  pUU,  1032. 

oontinuoua  fllterins,  143. 

labelling;,  22. 

moiitcDinz,  1U3I. 

oil,  20. 

paate  1037. 

pouring  from,  1038. 

receiving,  grsdnatad,  141. 


fbr  test  solntJooa,  4U3. 


i>ngi(«,  tin 


pill,  oO. 

powder,  1024, 

turned  wood,  50. 
Brackets,  shelf,  23. 
BrandT,  462, 065. 

biackberrr,  789. 
Brazilin,  fi59. 
Breast  plaster,  945. 

Wilson's,  9*3. 
British  oil,  1054. 

phammoopiBia,  00. 
Bromalhydrat,  476. 
Bromunilin,  56tj. 
Bromides.     See  Batet. 
Bromine,  181. 

chloride,  183. 
Bromoform,  470,  475. 
Bromum,  181. 


Bnicine,  571,  807. 

test,  616. 
Brynnin,  628. 
Rrvonttin,  6S6. 
Bi^oretin,  02H. 
Buchu  432. 
Bullock's  carboy  Biphon,  57. 

on  rreeiing-poilitor  glyce- 


Burner,  Argand,  m. 

Bnnseu's,  07. 

Fletcher'a,  9«. 

Griffin's,  98. 

horizontal,  H7. 

McGlensej'a,  9f. 
Burton  ale,  460. 
Butler's    fluid    extrai 

drangea,  751. 
Butler,  448,  487. 

of  aotiniony,  390. 

cacao,  486,  489. 

milk,  450. 

of  ziDD,  296. 


nut^ruoi.  Via,  40f . 
Buiine,  67Z,  812. 

C. 
Cacao  hutler,  486,  489. 
Cachet  de  pain,  817. 
CadmLum,  302. 

iodide,  302. 

ointment,  302. 

sulphate,  S02. 
teats,  302. 
Cafetiere  de  DoubellOT,  13S. 
CaflUdine,  585. 
Caffeine,  570,  671,  564, 

arseniate,  686. 

citrate,  585. 


benioate,  273, 
hicarbonale,  273. 
bromide,  273, 
butyrate,  274, 
carbonate  precip.,  375. 
chloride,  276. 


I  Camelliaces,  essential   oils, 
'            505. 
Campbell's  injwtiMi,  1001. 
iDampbene,  501. 
hydrate,  W6. 
oxide,  496. 
Camphor,  601. 
--  516. 


1,406. 


Bumping  avoided  in  boiling, 

169. 
Bunsen's  burner,  07 , 

filter- pump,  132. 
Burdock  432. 
Burette,  Ucdir's,  404. 

stands,  404. 
Boi^ndy  pitch,  623. 
plaster,  980. 


chlorinated,  284. 

tested  volum.,  412. 
hypophoBphite,  277. 

^rups,  278. 
iodide,  178. 
lactophosphate,  280. 

phosphate  precip.,  261. 
syrups,  280,  281. 

saccharate,  283, 

sulpbate,  test  solution,  410. 

Bulphidum,  285. 

sulphite,  282. 
'     Buipho-oarholas,  2.51, 
:  Calisaya  extract,  Ellis's,  847. 
I  Calluxanthin,  5,^2. 
Calomel,  310. 

English,  310. 

hydrosublimed  310. 
I     and  jalap  powder,  823. 
Calves' feet,  4.13. 
'         extract,  463. 
;        jellv,  1048. 
I  Calx,  284. 

Mi 


anise,  616. 
artificial,  496. 
Manm,  516. 
Borneo,  601,  616. 
bromide,  184. 
clove,  516. 
inactive,  616. 
inula,  616. 
iris^5l6. 

Iuniper,  616. 
emon,  501,616. 
liniment,  807,  809. 
mace,  620. 
maUicaria,  516. 
mini,  516. 

mixture,  Hope's,  979. 
]         I'arriah's,  979. 
I      monarda,  516. 
I     monobromated,  184. 
and  opium  pills,  1)06. 
parsley,  516. 
powdering,  il.'i. 
sassafras,  516. 
spirit,  664,  6G6. 
sublimed,  11.%  163. 
tobacco,  516, 
water,  648,  640. 
Camphorated     acetic     aeld, 

1011. 

Camphors,  516. 

Can  extract,  26. 

herb,  IS. 

japanned,  19. 

Oif,  31. 

patent  safety,  27. 
Canada  balsam,  520. 
Candies,  868.     . 

and  drops,  881. 
Candy,  cough,  88*. 

rock,  437. 
Cane  sugar,  435. 
Canellacen,    essential     oilL 


ins,  519. 


rata^: 

„jt  soli. . 

I     snipbnrata,  285. 
See  ("Wrtiim, 


412. 


506. 
Cann«43I. 

Can tharides  cerate,  917, 923. 
Cantharidin,  616,  632,  ni7. 
raoutcheiK,  501. 
Caontchanc,  516. 
vulcaDiied,  517. 
CaoutohoDcoicb,  :>I6. 
Cap,  metallic  foil,  102ii. 
Capping  of  corks,  1028. 
prescripUonK,  1026. 
Capri foliaoes,  neuiral   prin- 

essential  oils,  507. 
Caproyl,  548. 
Capsaicin,  636. 
Capwcin,  .W2,  612,  628. 
Capsicum  nyrup,  787. 
Capsule  47. 
Caramel,  437. 
Carat.  .120. 
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Carbo  tuiimalis,  425. 
uarifleBtoin,  425. 

lisDi,  42.';. 
CarbDh^drkte^  41fl. 
Orbolste  of  iodine.  1006. 
I'arbon  bUolphide,  190. 
Carbonates.    See  Sate*. 
OarbooaCing;  pnicew,  ISA- 
Car  boni  cation,  164. 
('arbor  exhauBt.  57. 

sipbon,  BdI  lock's,  57. 
CtrdamomB,  powderiiur,  115. 
Oordnl,  624. 
l^»n  in  componndiug,  I02I. 

of  nnrse,  ll)4lj. 
Carmine,  indlso,  560. 
ConniiutiTe,  Dalbr'i,  106S. 

Dewee«',  987, 10o2. 
Cuo,  448. 
Carota  radii,  444. 
Carodn,  .'idS. 
Carr^teea,  433. 

paste,  H73. 


Carrot,  wild,  444. 
Carthagfae,  004. 
CarthamiD,  55tl. 
CartlBr's  hTdrometcr,  84. 
Camcrol,  t9S. 
(^rvol,  4»e. 
Caryophyllacex,     d  e  n  t  f 

principles,  623. 
CaryopbyHin,  516,  fi3.i. 
CaicarilliD,  630. 
Cues,  24. 

for  catbeters  and  bnafrii 
.50. 
hypodermic  pellets,  8^ 
pamphlets,  51. 
prescription  scales,  36. 
rueln,  446. 

vegetable,  446. 
Cusia,  522. 

fistula,  444. 
Caanin,  625. 
Catfile  toap.  486. 
Castillon'ii  powder,  1049. 
Castine,  571,  608. 
Castor-ail,  487,  491. 
jelly,  997. 


Cansticnm       depillatorioni, 

998, 
CautioDB   aljout   dispennng 

1018. 
Ceanothine  (ectect.l,  868- 
CelUr,  52. 
Celliilin,  416. 

di-nitru,  416. 

mono-nitro,  416, 

trl.Ditro,  416. 
CellulDse,  417. 
Cement  for  add  bottles,  191. 
glsn  labeU,  22. 
peBUc8,43. 
Centigrade  tbermometer,  99. 
Cera  alba,  487- 

ehinentis,  48i- 

flava,  487. 

japonicB,  487. 

ntyrioB,  487. 
Ceraiein  (ecIecL),  858. 
CeraaiD,  432. 
Cersteti,  913, 1039. 

blistering,  917. 

preparation  and  nsai,  915. 

rancidity  of,  913. 

sylUbna  of,  91d. 
Ceratophyllin,  631. 
Cerstnm  (Centle),  918,  933. 

adipis,  916. 


.  ue,  924, 
camphone,  933. 
oantharldiB,  917. 

eitraoti    cantbaridis,  917 

aoolard''B,  921,922  923, 
plambi    sub^cetatla,    821 
922,  923. 
comp.,  931. 


e,  fl«n. 
CoitoriQ,  632. 
Calaplasma  aromatioa,  950. 

ad  decubitam,  ttSfi, 

lini,  949. 


sine 


a,  950, 


Cataplasmala,  949. 
Catechin,  552. 
Catechu.  651. 

loiengea,  8S.1. 

Unriiii.  562. 
Cathartica,  mixtares,  986. 

pills,  898. 
Cathortin,  626. 
Canlojthyllia  (eclect.),  867. 


I      saponis,  916,  924. 
I     simplex,  916,  923. 
I     spermaceti,  9£). 
I      unci  carbon,,  924. 

j  Cerite,  326. 
I  Cerinm.  335. 
bromide,  .till. 


I  Ceryle  oxide,  482. 
Cetaceum,  487. 
cerate,  923. 
.     mixture,  994. 
Cetin,  483. 
Cetraria,  432. 
Cetyle  oxide,  482. 
,  Chleraphylline,  573,  618. 
Chalk,  374. 
I     jnlep.  978. 
'     lozenees,  877,  878. 
,     mixture,  978. 

Richard's.  1954. 
and  blue  maae,  979. 

)>o«den>,  H31. 
Chameleon  mineml,  381. 
Cbampajine.  460. 
I  Chaner  of  tinsD,  1044. 


Chapped  hands,  wath.  Nil, 

999. 
Charcoal,  animal,  426. 
purified,  4:^. 

986 

dcnUfrioe,  1013. 

tooth-paate,  1013. 

willow,  435. 

wood,  425. 
Cbaivea  of  the  apothecsry, 
1021- 
I  Charring,  164. 
Charta  cantbaridis,  919. 

ainapie,  919. 
Cheese,  460. 

creara,  450. 
Cheleryihrine,  570,  588. 
Chelidme,  570,  683. 
Chelonin  (select.),  S5». 
Chemioal  food,  863. 

patibles,  973. 
Chemicals,  how  to  k*^,  19. 
Chemistry,  inorganic,  I7U. 

orgkoio,  416. 
ChenopodiaceK,      alkaloids, 
673. 

enential  oils,  610. 
Cherry-laarel  water,  662- 
Chicken  broth,  1048. 

"  "It,  1049. 

blains,  lotion  for,  999. 
Chimapbilin  (eclect },  869. 
Chinmey  lamp,  91. 
Chinese  green,  658. 
Chinoidine,  602,  847. 

acetate,  solution  of,  980. 

pills,  906. 
Chinoliue,  674. 
Chiralogenia,  628. 
t^iretin,  628. 
Cholsfogne,  983. 
Cholen,    Aslatio,    tincture, 

696. 
Chfllesterln  557. 
Chloral  hvaiate,  47l>,  47.t. 
Chlomnilin,  666. 
Chlorates.    See  Ba*r». 
('hlorides.    Sec  Biur: 
Chlorine,  174. 

disinfectant    prepanUioDi, 
174. 

solution,  175. 


cclaliniied,  812. 
liniment,  807,  809. 

without  camphor, 

par^^H^c.  710. 

purlficat.,  470. 

venate,  471. 

Chlorophyll,  661. 

I  Chlormbin,  .'>.52. 
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Chlonim,  174. 
Cholagogne  tonic,  982. 
Cholealerin,  452. 
Cfaondria,  45S. 
Chondn^en,  452. 
Chondrua,  4:12. 
Chiyaarobin,  E3S. 
Chi7«ene,  602,  -Md. 
Chrysopbtuilc  acid,  ointment 

of,  935. 
Chulariose,  484. 
Charahili,    b^pophoiphites, 

IS8,  379. 
Cloutipe,  573,  617.  ' 

Cider,  460. 

miitnre,  Parrish's,  660. 
Cimieifugin  leclect.),  959. 
Cincholioe,  571. 
Cinchona  alkaloid*,  !i7l,  5I<7. 
chemical   and   ph^iical 

prapertles,  602. 
Howard's,  602. 
optkal  bebtvioT,  602. 
baric,  assay,  587. 
Cfachoniae,  571,  599. 
acetate  600. 
hydriodate,  600. 


Cinchonioiae,  672,  601. 
CiDobonidine,  571, 000. 

sulphate,  601. 
Cincinoati  wine,  460. 
CiDDabar^  artificial,  318. 
CiDoameine,  522. 
Cianamen,  522. 
Cinnamyte,  498. 

hjrdmret,  498,  610. 

oiidR,  498. 
CiroalaWrr       disji 
128. 


INDEX. 

Coddi&gton'i  iodide  of  iron 

pilla,  899. 
Codeine,  570,  681, 
Cod-liver  oil,  487,  492. 

how  to  keep,  25. 

and    biniodide   of  mer- 

Jelly,  997. 
mixture,  995. 
ointment,  933. 
Coins,  U.S.,  70. 
Gneaeas,  320. 
Colchioeine,  616. 
Cotcbicine,  672,  616. 
I     sulphate,  572. 
Cold  oream,  916,  924. 
]         Tumbnll's,  930. 
Collagen,  452. 
I  Collection  of  plants,  106. 
I  CoUinaonin  (edect.),  $69. 
Collodion,  422,  S43. 
I     aooiiital,  422. 
I     atropiiial,  422. 

belladonnal,  422. 
j     blistering,  422. 
I     cautharidal,  422. 
I     caustic  hTdrarg.,  424. 
:      fleiile,  422. 
'      iodinal,  422. 

modified.  Rand's,  422. 
■typticum,  423. 
tinct.  preparat.,  124. 
iisea  424. 
Colloids,  418. 
Collyria,  997,  1000. 
Collyrinm  acidi  borici,  1000. 
atropiuc  sulphalis,  1000. 
soilii  boralia,  1000. 
Colocynlhein,  628. 
Cnlocythin,  626,  633. 
Colucynthitin,  626. 
Cologne  water,  best 


Condenaer— 

Btand,  Squibb's,  153. 
Condensing  worm,  159, 
Conditions  iaTorinE  chemical 
incompatibility,     974, 


oranM-pe«l,  869. 
black  pepper,  870. 
pilM,  870. 


1008. 


Citrates.    k>e«  Bata. 
Citrate  corks,  49. 
Citrine  ointment,  927. 
CitromeU,  793. 
Clamp  for  monar,  33. 
Claret,  460. 
Clarification,  12B. 
Clasp,  Wieuand's,  156. 
dander's  elixir,  6G0. 
Clay  furnace,  8R. 
CteauHnesa  in  eick  chaiqber. 
1043. 
of  person,  10+4. 
Clematitin,  6.10, 
Clemen's  almond  lo^on,  999. 
Closet  for  poisons,  33. 
Cloves,  camphor,  -116. 


Colognes,  1007,  1008. 
Colophene,  501. 
Coloring  matter,  animal,  .'ilil, 
biliary,  562. 
yegelable,  560. 
Color  of  coated  pills,  1084. 
fortooth- powder,  1013,1014. 
'  Colors   show   freedng    pre- 
,  vented,  25. 

Colnmbin,  623. 
Combination   of   medicinw. 


631. 

essential  oils,  503. 

oleoresius,  520. 

resioB,  519,  520. 
Conine,  573,  617. 
Conserres,  868. 
CoDvallamaretin,  631. 
Convallamarin,  631. 
ConvallareEin,  631. 
CoDvallarin,  631. 
I  Convolvulaceie,      allcaloldt, 
I  572. 

essential  oils,  510. 

gum  resins,  621. 

neutral  principles,  628. 

rasina,  SIR. 
Convolvuliue,  618,  521,  672, 

608.  628,  6.34. 
Convolvulinol,  634. 
Coolers,  soda-water,  196. 
,  Cooper's  gelatine,  452. 
Copaiba,  620,  623. 

alkaline  mixCnre,  993. 

resin,  618,  620,  624. 
Copal,  518,  624, 
Copper,  303,  405. 

^ts.     See  Cuprum. 
Copneras,  370. 
Cordial,  Curacao,  707. 
red,  708. 

Godfrey's,  1062. 


ras 


Cnici 


,626. 


Coal  naphlba,  548. 

oil  naphtha,  549. 

tar  products,  .148. 
Cobsltiim,  38.1, 

oxide,  383. 
Coccogenin.  629. 
Cocoa.    Bee  Caeao. 
Cocoaine,  .171,587. 
Codamine.  170. 


Comminution,  procenes  of, 

105. 
Compositie,  alkaloids,  571. 
essential  oils,  507. 
neatral  principles,  626. 
Composition  powder,  1063. 
Compounding  prescriptions, 
1018. 


I  ares  corrected,  75. 

!  Concentrated  remedies.  856. 
I  Condenser,  IJebig's,  162, 163. 
I     S<)uibb's,  154. 


Coric  borer,  152. 

bottle,  49. 

capping,  1026. 

citrate,  49. 

homcDopathic,  49. 

presser,  1026. 

Loch  man's,  1037. 

mbber,  49. 

tapering,  49. 

relvety,  49. 
Conine,  637. 

(eclecf.!,  869,860. 
Corn -meat  gmel.  104P. 

plaster;,  annular.  046. 
Correcting  errors  in 

tlons,  1031. 
Correctives  in  pi^eecriptiaos, 
959. 


;vC00»^IC 


CulCivntioii  of  plauls.  lin>. 

Decimal  system,  66. 

collodion,  iM. 

Cumidln,  648. 

weights,  66,  70. 

pills,  mn. 

Curoipol,  507. 

Deoocta,680. 

Cor7dalia  (eeleot.),  H60. 

Cnmol,  548. 

Decoction  proceM,  660. 

CoiydtliDB,  570,  683. 

Cumyle,  49S. 

Deooctam  (Decoction )— 

Coiym  mixture,  893. 

hfdruret,  498. 

CotUD,  alHorbent,  419. 

qiide.  498. 

barley,  663. 

Cup,  poiwlain,  47. 

oetrariie,  663. 

gun,  420. 

prepared,  etbereal   Bolut., 

Cup  weight,  40,  70. 

bordei,  663. 

acetate.  304. 

loeland  moss,  663, 

423. 

aluminaluiD,  306. 

pipsiasewa,  663. 

salioylated,  41S. 

ammonialum,  306. 

sarsaparilla  eomp.,  663. 

Cough  candy,  884, 

lozeugea  Jackson's,  ftNl. 
PftrTi»i.'B,  881. 

ammonicsalphute,  306. 

senegK.  662. 

teat  solution,  407. 

UTse  ursi,  602. 

carbonate,  304. 

Spitta'.,  873. 
Wistar'ii,  873. 

chloride,  304. 
nitmte,  304. 

°~"CiiV  "^ 

mixtures,  99S. 

nitroprusside,  499. 

Dehydration,  163. 
Delffs  digitalin,  629. 

Coumarin,  635. 

oxide,  306. 

Coupter-irritant,  QmPTille's, 

Delphine,  569,  675. 

99H. 

reactions,  303. 

teat,  616. 

Counters,  27. 

subcnrbonate,  .KM. 

Dentifrices,  1013. 

preseription,  32. 

-ulphate,  305. 

«Kl«.«aler,  27. 

lest  rolntion,  410. 

Deahler's  salve.  917. 

working,  34. 

Court  plaster,  938. 

solution,  410. 

Desiccation,  111. 

Cowrie,  ol!». 

C.ipulifene,  oeatral   prinoi- 

Cole's  sparkling  gclatiD,4o3. 

pics,  630. 

Deuteropine,  570. 

hive  syrup,  764,  767. 

Curasao  cordial,  707,  708. 

Dewees'  breast  plaster,  942. 

(■nrarine,571,808. 

506. 

Curonma,  631. 

oolohionm  mixture,  S93. 

Cratfnine,  620. 

arrowriot,  431. 

Hnctureofgnaiacum,  694. 

Cream,  460. 

Curcumin,.'Ki9,631. 

Dextrin,  417,  430, 

cheese,  450. 

Curds,  450, 

Diabetic  sugar,  438. 

T£i'!iS'- 

Currant  wine,  460. 

Diachylon  plaster,  940. 

Curre  for  gas-lube,  94. 

Dialyais,  160,  418. 

draught,  98fl. 

Cusconidine,  571. 

Diaphoretic  lozengB*.  8B3. 

CrcMote,  429,  546. 

Cu-eonine,  571. 

Diastase,  458. 

drops,  7«. 

Cua,mrlii,  624. 

lotion,  M8. 

Cotllng,  114. 
Cuttlefish  powder,  1013. 

Didymlum,  325. 

mixture,  9Kfi. 

Dietetic  dlTMtioiw,  1047. 

teal,  547, 

Cyananiline,566. 
Cyanides.    See  £a>t». 

Diethjiiniline,  666, 

water,  9a5. 

Digestion,  65.5. 

Creatine,  620,  S32. 

Cyanln,  561. 

Digitalacrin,  SSft. 

Cyolamin,  629. 

Crela,  274. 

Digicaletin,  629,  636. 

pnepamla,  274. 

Cydonlnm,  434, 

Digitalin.  628.  636. 

Digitalirelin,  621>. 

Creuse's  syrup  of  iodide  of 

CyranI,  507,  548, 

Digitasolin,  628. 

Cynapine,  571,586, 
Cypr^n  terpentine,  6211. 

Croionine,  S72,  812. 

Diluent,  95&. 

Orolon  oil,  4N7,  4!>2. 
Cmtonol,  a-M. 
Crucible,  Hessian,  164. 

Diluenta  for  mixtures,  977. 

for  powders,  HI7, 
DinilnwielliOin,  416, 

D. 

jaeket.  92. 

Dinnefnrd'a  Huid  magnesia. 

platinum,  IM. 

Dalby's  Cariniaative,  1062. 

288, 

poroeWn,  IM. 

Dammar.  Australian,  SIX. 

Dio>«nrein(ecIect.l,861. 

support,  92,  223. 
Crucifem-,  neatnl  piiociples. 

>:a8t  India.  519. 

Dippel's  animal  oil,  514. 

ti32. 

Cryptopine.  570. 
Crystanin,448,674,fil!t. 

Daphiielio,  629. 

Discipline  of  the  sloi«,  1040. 

Daphnin,  li2!t. 

Crystallization,  166. 

DiBiofectlnR    fluid.     Labnr- 

Cryrtalloids,  418. 

DaliHcetin.  630. 

nuiue's,  236. 

Cnbeh  lozenges,  878. 

Detiscln,  630, 

I^doyen'a,  SS-'i. 

mixture,  SI.3; 

Datnrine,  572. 

Dispensatory,  U.S.,  60. 

Cubebin,  630. 

Death-bed,  1046. 

Decay,  639, 

neutral  primnplas,  626. 

Decease,  order   at   time  of. 

counter,  29,  30. 

Cudbear,  669. 

1046. 

difficulties  20,  21. 
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lu(Di(b,  1025. 
iiiedi<![Des,  1021. 
office,  1019. 
pilU^lOSl. 
powders,  1024. 
Bmall,  1023. 
prescriptions,  1018. 
solids,  1022. 

Dieplaeement,  135. 

apparatoH,  47. 
"■- julatoiy,  123, 


b;  Tolattle  liqpidi,  145. 
Dixplacer,     broken     bottle, 
148. 

etber,  145. 

faanel,  14U. 

Honce'a,  lU. 

lunpMihimne;,  137. 

porcelaiD,  138. 

qaeensware,  las. 

Squibb's,  t3d. 

steam,  Smith's,  14.'i. 

syrinffe,  140. 

tin,  137. 

for  volstila  liquids.  146. 
Distearin,  482. 
Distillation,  146. 

d«stniotiTe,  163, 640. 

double,  1B1. 

ilry,  1(i2. 

of  lloven,  161. 

fractional,  161. 

of  herbs,  161. 

of  oils,  161. 

triple,  161. 

of  volatile  liquids,  161. 

of  waters,  648,  651. 
DinrelicB,  mixtnres,  091. 
Division  of  paper,  1022. 

pills  Kfl3. 


s,  816. 


Dobell's  solution,  1004. 
Dolomite,  2»1. 
DoQovan  B  sotntion,  386. 
Doses  of  mediuines  b;  drops, 

Dover'?  powder,  818,  819. 

liquid  substitute,  »89. 
Drachm,  67. 
Drachma,  966.    , 
Draught,  black,  668. 

cream  tartar,  986. 

effervescing,  989. 

saline,  H8H. 
Drawer  labels,  18. 
Drawer- pulls,  18. 
Drawer*,  IB. 
Dressing,  carbolic  aoid,  548. 

plastic  Hur^ca],  54H. 

mwihiiie.  1031. 
Droppinfc-bottle,  1031. 
Drogis,  K84. 

golden,  Lamotle's,  344. 
bot,  1053. 


table     (Durand,    Parrish, 

Procter,  Jr.),  76. 

Dru^isls'    wrapping-paper, 

1022. 
Dn^-mill,  Enterprise,  117. 
I      nance's,  116. 
:  Dmgs,  drying.  111. 

garbling,  lOB. 
I     oil;,  powdering.  III. 
I      powtieriDg,  HI. 
I  Drying.closel,  56. 
'  Drying  of  pills,  1033. 
Dnbamel,  syrup   nvir   otsi, 

I  Dnleamarins,  672,  SOU. 
Dulcite,  436. 
Dnlcose,  436. 
Dnmb-watler  for  oiutments 

and  symps,  34. 
I>nrand,  drop-table,  76. 

syr.  calo.  phos.,  2H1. 
Dnuting  of  powden,  112. 

bottle  for  pills,  1032. 
Duties  at  apprentices,  1041. 
Dyad  metals,  2TI. 
Dying-bed,  1046. 
Dyspeptloi'  bitter  tonic,  981. 


Eau  de  C'olc^e,  1007. 
Ebullition,  146. 
Ecboline,  573. 
Eomnine,  UST. 
l'>:lectia  remedies,  851. 
Eorinol,  631. 
Edinburgh  ale,  460. 
Effervescing  draught,  989, 

fever  powden,  !I89. 
Egg,  448,  449. 
I>gnog,  1047. 
Kleomeler,  84. 
Eluopten,  496,  503. 
Elaterin,  626. 
Elder-berry  wine,  460. 

•Oower  water,  S52. 
Elecampane,  4.12. 
Electuary,  869. 

hicmorrbaid,  870. 

pile,  870. 

See  On/ertion. 
Elements  non-metallic,  170. 
Eiemi,  502,  620. 
ointment,  1131. 
Elixir  ammon.  valer,,  708. 
with  quinine,  708. 
anrantli,  706. 
beef,  wine,  and  iron,  708. 

and  oinchoua,  708. 
bismuth,  709- 
chlorofonn,  710. 
cinchona,  709. 
ftrrat.,  709. 
Clanderi,  660. 
cordial  ferrated,  711. 
corydalis  oomp.,  710. 
De  Gams,  710. 
fferri  pyrophoB.,  711. 


ferri  quinine  et  stiydim- 

gentianee,  710. 

com  ferri  chlor.,  711. 
glycyrrhiue  aromaL,  710. 


B,  711. 


9,711. 


et  bismuth  i,  "11. 
pboaphonu,  712. 
potassii  bromidi,  712. 
proprietatis,  676. 


laraiacam  comp.,  713. 
of  vitriol,  202. 
Elixirs,  706. 
Ellis'  extract  of  callsaya,  K47. 

macnesia,  2if7. 
Elutnation,  121. 
I':metine,  571,  601. 

coloree,  604. 

IxKtj  604,  616. 
Emetinnm  tmpnrani,  604. 
Emmenagognes,  pills,  907. 
Emplastra,  93.5. 

unofficinal,  941. 
Emplaitrum  aooniti,  !441. 

SdhiEsivum,  940. 


asafcetids,  937. 

belladonna;,  937. 

capsici,  938. 

diachylon,  482,  940. 

epigpaaticom,  917, 

fern,  938. 

galbani,  9.38. 

hjdratjtyri,  938. 

icblhyoaolliF,  453,  938. 

Lonui,  942. 

opii,  939. 

picis  burgnnd.,  939. 
Canadensis,  939. 
o.  cantharide.  VSS. 

plumbi,  482,  486,  MO. 

resins,  910. 

saponis,  940. 

universalis,  942. 
Emalsin,  446,  632. 
Emnlsion  of  almotida,  991. 

castor-oil,  9H6. 

cubebs  (fluid  extract),  !>91. 

oils,  volatile,  1037. 

pumpkin  seeds,  990. 
Emulsions,  978, 10.16. 

preparation,  1036. 
Emydin,  447. 
Enema,  aloes,  1001. 

asafoetids,  1002. 

opii,  1002. 

terebtnthina,  1003. 
Enemala,  997,  1001. 
Enleiprise  drug-milta,  117. 
Envelope  paper,  49. 

powder.  lOLM. 
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Epmm  salts,  'JSl.  : 

Eritoiann  and  Udar's  alka- 
loid (tM,  669. 
Erjodne,  S73. 

BonjeaD,  848. 

Wiggeia,  848. 
Encacne,  nenlnl  prindpleti, 
627.  I 

CBsenCial  oils,  5W. 
Ericolin,  627.  ' 

Errora  io  prescllptioos,  Mali. 
Erytholein,  360. 
Eijl^rio,  660. 
Et7thr(NieDtBariD,  62H. 
ErjthrolitJmiii,  560. 
E^thronianiiile,  360.  I 

Erythraphyll,  ^>til. 
EiyUiroreliu.  rM. 
Ery[)irox;lBcae,     alkaloid!!, 
570,  673. 

neutral  priooiplea,  624. 
EiTllimiyljn,  624.  I 

Euence,  aaiMed,  664,  HHH.      , 

apples,  477. 

arrack,  478. 

bananu,  477. 

beef,  1048. 

bergauiot  pear,  477. 

^Dger,  674,  676,  6!<3. 

iargonella  pear,  477 . 
emon,  668. 
milleflenr,  1010. 
muMard,  1016. 
Wiiitebead's,  1054. 


p«(cboulT,  1 
peppenalnt, 

de  petit  gra," 
pineapple,  f 


Etherin,  461. 
Eiherole,  461. 
Ethiopa  luiueml,  318. 
Ethjlallflamioe,  573. 
KUiylamine,  348,  373. 
Ethylaniline,  366. 
EthyleoiiiDC,  573,  617. 
Kaoalyne,  435. 
KugeDJD,  636. 
tlaouymin  (adect.),  861. 
Kupatorin  (rclect.),  H61. 
I'^Qpatorine,  571,  606. 
Eaphorbiaoeee,       alkaloids, 


pnooiplea,  iB 


l.tU. 


Eveiitial  olla.    See  Oilt. 
Ether,  460,  461,  46.'>. 
(drops),  76. 

acetic,  461,  463. 

•tnrlo-acetic,  476. 

amy  Io- valerianic,  47.1. 

hntyric,  475. 

ehlnric,  470. 

(uhlorofbrm),  470. 

«lDI>Smo.clnnamiO,  524. 

cinnamo-tolylic,  524. 

ethylie,  460,  461,  465. 

foniiie,  470, 

ronno-ethyllo,  470. 

hydrobromic,  461. 

hypoaltmaii,  4til. 

monO'cliloriaHted,  474. 

nitric,  460. 

nitrous.  461. 

(Biiantfaic,  478. 

peUrvnnio.  478. 

percolating  with,  145. 

■Olphnric,  4G0,  461,  46-5. 

tannic,  ,v>4. 

tetraohlorinated,  474. 

washed,  465.  | 

Ethereal   nil,  461,  462    465, 


Euphorbia  (eolect),  862. 
Eupborbioe,  572,  61:i. 
tkiphorbiam,  519,  o2.1. 
Enpion,  302. 

Eaparpurin  (ectect.),  861. 
Evaporating  diith,  4?,  147. 
Evaporation,  146. 

laws  of,  146. 
Eiciuient,  in  mixtures,  li76. 

pills,  SflO,  S»I. 

prescriptioDB,  959. 
Excitement  of  sn^,  avoided, 

1045. 
Eici  to-motor        stimnlaubi, 

powdere,  823. 
Eifaaustion   in    percolating. 


of  alcohol,  464. 
of  glass  bottles,  82. 
Expectorants,  miztnrea,  993. 
Explanatory  synauyinR,  954. 
Eitemporaneous   pharmacy, 

prepft rations,  977. 
sugar-coating  pills,  1034. 
Extract  (Eitractiuni — 
aconite,  8.17. 

yield,  829. 
aloes  aqnos.,  838. 
arnica  radiois,  838. 

yield,  829. 
bark,  precipitated,  602. 
beef,  451. 
beliadonne,  829. 

alcoholic,  836. 

yield,  829. 
buttemnt.  830,  831,  843: 
Calahar  bean,  343. 
caiisaya,  Ellis',  847. 
calves'  feet,  4^'>3. 
cannabis  indicie,  51H.  830. 

teat,  619. 
earn  is.  4.'tl. 
cimicifiigB-,  847. 
cinchonie.  rUtS. 


digitalis,  841. 

yield,  829. 
ergotie,  841. 
enonyml,  841. 
ferri  pMnatou,  529. 
foxglove,  841. 
gentians,  842. 

yield.  829. 
l^yeyrrhixK,  444,  S48. 

purtim,  829,  842. 
harmatoiyli,  842.  849. 
hellehori,  829. 
heubaae,  842. 


preolpiinied,  f 
Wetherill's,  8. 


colchici  radios,  8811. 
colocynthidis,  840. 

com  p.,  840,  849. 

yield,  829. 
conii  alcohol.,  840. 


jmli  82B. 
iuglandis,  830,  831,  843. 
krameriE,  836,  843,  849. 
leptandrs,  844. 
lettuoe,  848. 
liqniritaedepur.,  849. 
lobells  acetate,  847. 

logwood,  842,  849. 
Inpulini,  847. 
inalti,  844. 
Hay-apple,  845,  849. 
meat,  451. 

inusk,  1012. 

opii,  801,  846. 
lipiverls,  848. 
pareira;  bnivie,  84S. 
physoetigniatiu,  845. 
podophylli,  846,  849. 
poppyheads,  348. 
quaaniffi,  846. 

yield.  829. 
rhatany,  843,  849. 
rhei,  846. 
rhubarb,  846. 
stramonji,  849. 

yield,  829. 

nvBC  nrsi,  848. 
vaierianse,  829. 
Extract,  flnid — 
aconiti,  714,  722. 
anthemidia^  753. 
amioe  radicis,  717.  723. 
aromatioam,  714,  722. 
aurantii  amari,  716,  733. 
belladonnip,  714,  723. 
hmyera,  714,  723. 
bucho,  716,  724, 
buchn  oomp.,  750. 
calami,  714,  724. 
calumbnr,  717,  724. 
cBnoaliisIndlc9C,714,726. 
capstci,  714,  725. 
castaneie,  721.  725. 
chimaphilff,  718,  72li. 
■■hiralte.  718,  726. 
ciiiiicifugie,  714.  7211. 
cinchonie,  71ii.  727. 
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UilracL  fluid— 
cotcbici  radicifl,  716, 727. 

■emiuis,  'IS,  728. 
conii,  717,  728. 
oorntm,  718,  728. 
cabeUe,  714,  720. 
cjprip^ii,  7M,  7*29. 
digital  is,  7ie,  72». 
duicamarK,  717,  730. 
crgotv,  721,  730. 
erythTOX7li,717,730. 
euoUypti,  714,  731. 
eupetorii,  717,  7S1, 
f^augaUi',  720,  731. 
gallie,  762. 
gdsemii,  714.  733. 
gentians,  717,  733. 

cotDp.,  710. 
geniDh,  718,  7S2, 
glyojrrhiziE,  717,  733. 
goBsypiiradicia,?!"  "' 
griodeliEc,  716,  734 
guaranff,  715,  734. 
taamainelidiB,  720,  734. 
bjd  ranges,  751. 
hfdrastis,  ?1S,73S. 
hyoscyaiui,  716,  735. 
ipecacunnhfe,  716,  635. 
iridia,  716,  738. 
jalaps,  762. 
krameriie,  718,  736. 
laclucarii,  737. 
leplandne,  718,  7.17. 
loteliffi,  717,  738. 
lupulini,  714,  73S. 
matioo,  719,  T38. 
meEerei,  714.  73S. 
muikroot,  753, 
nuciHTomicK,  720,  7.1H. 
pareini,  718,  740. 


pil90 


717,  7< 


744. 


rhoia  glabra,  718,  742. 
rvse.  719,  742. 
nibi,  7 1  ft,  743. 
rumicis,  717,  743. 
■abiniee,  714,  743. 
sanguinariiB,  714,  744. 
soreaparitlie, 71!'  "" 

KilJH-.  rli,  746. 
tcntetUriiE,  720,  74.'>. 
amegix,  716,  74S. 

wrpcDUriiF,  715,  746. 
»pl«eliie,  717,  747. 
Btillinjrfic,  717, 747. 

rambnl,  753. 
taraxaci,  721,74«. 
tritici,  721,  74H. 

TalerianiP,  7IS,  749. 
verdtrj  virtdw,  714,  74!'. 
viburni,  716,  74B. 


£Utract,  d  aid- 
wild  cherry,  71!',  741. 
ferrated,  762. 

x»ntho»Tii,  714,  760. 

zlugibera,  714,750. 
ExtraodTe,  oxidized,  661. 
Extracts,  827. 

alcoholic,  830. 

•queoun,  836,  836. 

cliu-iAed,  828. 

EDglbh,  828. 

German,  828. 

iara,  849. 

how  lo  keep,  25,  26,  849. 


Ferri- 
ehloridam,  343. 

test  solution,  40S. 
oitraa,  347. 
ftrrocyanide,  368. 
hjdroCTanas,  359. 
hTpercnIonitia  tiqnor,  369, 
hyHiphospiiiB,  359. 
iodidutD,  361. 

saccliaratuai,  361. 

■ynip.  362. 


>,  364. 


Mohr's  prooeu,  828. 
therapeutical  q)pli«a- 
lion,  360. 


733. 


pills,  1032. 
phydcal  propertiea,  840, 
■often  iitg,  850. 
UDoSicinal,  847. 
tuee,  850. 
yield,  829. 
Kye  baJBam,  Becker's,  932. 
woahn,  1000. 
water,  1000. 

Thomas's,  1000. 


.  FBhrenheit's     thernionieter. 


71ft, 


,  Fecula.     See  Slarch. 

'  Fehllng'B  BDg&r  lest,  440. 


iuBpiHal 
rell  bags. 


124. 


acetic,  459, 639. 
acid,  63ft. 
alcoholic,  458. 
butyric,    .   , 
lactic,  459,  639. 


63!». 


Bcetatis  ulM., 

et  aiumania  citraa,  349. 

sulphas,  3,50. 

tartras,  351. 
areenlas,  387. 
bromidum,  185,341. 

srrup,  341. 
carbonas,  effervescing,  342, 
masBa,  893,  894, 
prscipitaL,  368. 
BBCchaTHtum,  342. 
test.,  vol.,  411. 


B,393. 


et  ma»nes 
nifralU  liqaor 
oxatu,  365. 
Olid  hydrat.,  3A6. 

cam  magnesia,  366. 
perch loratia  liquor,  344. 


peraulpha 


et  potaasii  salpharet,  372. 

et  pobuaii  tartras,  364. 
pmtotartras,  368. 

pyrophoaphea,  368, 

et  qainins  cttias,  356, 

liaiior,  .^56. 

EulpliBS,  357. 
Ksqul  oxidum  hydratnm, 

366. 
et  BtrychoinE  citraa,  367. 
aub-rarbonis,  3B8. 
snbautphaa,  369. 
sulphas,  370. 

povderiug,  120; 

lest  aolabon,  406. 

tertedvoluin.,411. 

ezsiocatns,  371. 

grauulata,  371. 

precipitatas,  371. 
teated  volnm.,  411. 
BUlphidam,  372. 
BUperphoaphatis         aymp, 

372. 
tana  as,  373. 


tersulpbatis  I 


B,  374. 


r,  373. 


..    inoicitras,3(_. 
Ferrum  dialysatam,  374. 

rednctum,  376. 

salts.    See  Fori. 
Ferulyle,  613. 

biautphide.  613. 

prolosulpbide,  513. 
Fever  and  ague  miztare,  980. 
powders,  eShrraciDg. 


File,  rat-tail,  152. 
Filler,  129. 

cap,  131. 

constnictiiHl,  129. 


laoe,Wallier's,i; 
oil,  Waraer'B,  lit 

plain.  128. 
plaited,  128. 
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Filter- 
pump,  Budmd'i,  132. 

rapport,  132. 

we%bt,  132. 
Fil  lenog  utpkrfttns,  Han  ce'i, 
134. 

wis,  125,  133. 

paper,  19,  r2i. 
Swedub,  49. 

Tolktile  liquid*,  133. 
FiltratioD,  124,  128. 

eoncinuani,  143. 

hot,  103. 
Pish  glae,  462. 
Fish,  U.  F.,  powdering  of 

camphor,  115. 
Fixed  oila,  695. 
FUnnel  stnUaer,  124. 
Flank,  48,  158. 

litre,  403. 

Flavonag  agent 

!)78. 

Bympa,  78B. 
Flaisevi),  434. 

grinding,  112. 

meal,  112. 

poultice,  MB. 
FlemmjDg'B  tioctura  aoonite, 

694. 
Fletcher's  gas  atove,  96. 
Flint  rials,  48. 
Florea  martiales,  340. 
Florida  water,  1010. 
Flowere,  oollection,  107. 

distillation,  1S1. 

farms,  1007, 

of  aulphar,  188. 

of  line,  299, 
Fluid  extracM.  See  ErtnicU. 

Fluid. 
Fluid  magnesia,  28)<. 
Flaidounce,  72, 
Flui  drachma,  72,  966. 
FIniduncia,  956. 
Flyatotie,  a83. 
Folding  of  packagea,  1022. 

powderB,  1032,  1023. 
Fool  bellows,  96. 
Formyle,  6^1. 

terbromide,  470. 

terobloride,  470. 

teriodide,  470. 
Fowler'a  nolalion,  387. 
Fractional  diati nation,  llil. 
Franuiscui'  lozenge  appara 


methoda  of'  mailing,  lIMMi. 
FiimiKBtorB,  1014. 
Fungi,  alkaloids,  673. 

nentral  principle,  €32. 
Fungi D,  419. 
Fnunel,  47, 132. 

glass,  47. 

gutta-percha,  47. 

as  peroolator,  47. 

poroelaio,  47. 

for  Tolatile  liquids,  47. 

vulcanized  rubber,  47. 
Farley's  process  for  ooatiii^ 

pills,  1034. 
Furnace,  clay,  35,  fi9, 

French  hand,  89. 
Faroilure,  17. 

of  diapeosing  office,  1019. 
Fusel  oil,  460,  47^,  476. 

test,  464. 

of  wine,  478, 


Ottduiu,  493. 
Galbanum,  521. 
Oalenical  pharmaar,  641. 
Gallipols,  26. 
Gallon,  72. 
Oambogia,  520, 
Garbling,  109, 
Gargaryama   acidi    Uumici, 
1002. 

sodii  ohlorinatffi,  1002. 
Gargle  alum,  1003. 

and  mouth  wash,  1002, 
,    Uairles,  997,  1002. 
Garlic  ointment,  932. 


Gentiogenin,  628. 
Oentiopiaria,  628. 
Gentlenesa  in  sick^ofaaniber, 

1046. 
Oeraniaoeie,    essential    oils, 

see. 

Geranid,  506. 
Gerauiinfeclect,),  862. 

Geranin  [edecl.1,  862. 

Gerhard's  Ionic  tea,  813. 

GUI,  75. 
■       ningi  75. 

Gilleaia  trifoliaia,  780. 

Gin,  Uollaod,  459. 

Ginger,  beer,  1055. 
I      Idrops),  884. 

GiLhasin,  628, 

Glass  bottles,  ezpanuon,  82. 
I     cylinder,  loaded,  82. 
.     labels,  22. 
cemeut.  22. 


solable,  248, 

tabes,  how  to  break,  1 
Glauber  salts,  260. 
Glaucine,  570. 
Gliadio,  447. 
Glouoin,  4S5. 
Gluooae,  434,  438. 
Olucosidei,  443. 

Glue,  452. 
fish,  462. 


Gl^camyl, 
dnapiB,  e 


t,  1014. 

water  1010. 
FrangollQ,  558. 
Fraaerin  (eolect.),  862. 
Fra^tin,  627. 
Fraxin,  627. 
Fruits,  colleclion,  107. 

essencea,  artificial,  477. 

augur,  434,  437. 

syrups,  789. 
Fumariacece,  alkaloids,  670. 
Fumarine,  570, 5R3. 
FunigatiiiK  paatillefl,  1015. 

powder,  1015. 


Bunsen'a,  97. 

Griffin's,  98. 

I     horizontal,  97. 

!      MoGlenseys,  98. 

;      distributor  93. 

furnace,  Fletcher's,  96. 
lauding,  259. 
screen,  94, 
stove,  96. 
tube,  flexible,  !>3. 
Gases,  solution  of,  124. 
GHBOKeue,  193. 
Gaucine,  .^70,  .iR3. 
Gauge  for  powders,  1024. 
Gaultherin,  630. 
I  Gay-Luaaac's  holder,  156. 
I  GeEn,_626. 


Oelat: 


,463. 


ited,  pill  I , 

fooper's,  452. 

(Toxe's  sparkling.  4.')3. 

French,  452. 

test  solution,  40H. 
Gelatinous  principles,  462. 
Oelaemiu  leclect.),  862. 
Gelseniinin  (eclect.),  862. 
General     apparatus     stand, 

Squibb'a,  156. 
(■entian,  percolating,  144. 


dnapfa,  949. 
Glyoerin,  436,  483. 
(drops),  76. 
A^eiing-point  of  miitum, 


pomade  of  iodide  of  pots 

nses  in  pharmacy,  794. 
Glveerina,  Br,  Ph.,  793. 
Glycerines,  793. 
Glycerita,  793. 
Olycerite  (Glyoeritum) — 

acid.,  oarbolici,  793. 
gallicl  793. 
uuiuici,  793. 

amjU,  793. 

piclB  llqnide,  794. 

sodii  boratis,  794. 

starch,  793. 

ritelli,  794. 

yolk  of  egg,  794. 
Glycerole— 

-niica,  811. 


lactucarium,  795. 

sumach,  795. 
Glyoeryle,  oiide,  480. 
Glyoiue,  557,  621. 
Glycoooll,  557,  621. 
Glyconin,  794. 
Gijejmlia,  625. 
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Oircjrrhiift,  444. 
Glyuyrrbiztn,  43«,  43»,  S41>. 
Godtrey'g  coniiat,  1062. 
Gold,  405. 

beater's  skin.  323. 

ftilmiDBting.  322. 

leaf,  33.1. 

snlls.    See  A  urum . 
Golden  aul|>liar,  393. 


eitrat't  of  l«ad,  3 
Qont  pLlU,  901. 
Graduated  meaaan 


11137. 


.,  73, 


lodgson's,  74. 
lolT'!*- 
pUl  tile,  4H,  S92. 
receiving  bottle,  i^i. 
GraduattoQ  of  hTdrometers,  | 
84.  ■ 

Grahame'a  displacement  ]in I-  i 
cess,  136. 
tnistura  aloai  oonip.,  66H. 
Grain,  (50. 

OrainineiE,  esseDt.  dIIb,  512. 
(immmatical  explanation  ofj 

a  prescription,  955. 
Gramme,  71.  I 

Granatea^,  neutral  prinoiples, : 
625.  ' 


Graoam,  95ti. 
Granrilie's  lotioo,  999. 
Grape  augar,  434,  43H. 
Gratiolaretin,  629. 
GntiolellD,  629. 
OraUoliD,  629. 
GrMioeolin,  629. 
Gray  powder,  307. 
Grease,  inodorons,  813. 
Green,  Chinese,  65R. 

mineral,  304. 

sap,  .'b8. 
Griflin  Ka»-bnmer,  98. 
Griffith 'smjrrh  mi  jctare,980. 
Gmel,  eorn-meol,  1049. 

Mtmeal,  1049. 
Gniff,  11.3. 
Gnimmet,  I<'>2. 
Giiarin,  627. 
Gaaiadn,  624. 
Gaaiaeum,  61S,  €22. 
Guaiaretin,  522. 
Guanine,  621. 
Onaranjne,  E84. 
Guarine,  621. 
Guiding  md,  1.34. 
Gambo,  4»4. 
Gum  Arabic,  433. 
pnirdering,  110. 
and  sweet  npirits  of  nitre 
in  mixtare,  ia37. 

cloth,  4.T3. 

tnbM  rendered  flexible. 

168. 


drying,  421. 

solnble.  Via, 
Gntta,  956. 
Gntla-percha,  517. 

funnel,  47. 

pnriGed,  HIT, 

solntion,  643. 
Gottiferte,  gnm  resins,  S20, 

nentral  principles,  624. 

H. 

:  Haarlem  oil,  106S. 
!  HKmaeryBiallin,  446. 

Htemaglobulin,  446. 

Hiematein,  559. 


sei. 


HiematoElobalio,  662. 
H«matoidin,  562. 
Ktematoain,  561. 
Hiematoxjlin,  559. 
Hiemin,  ,562. 

Htemorrfaoidal  electuary,  H70. 
Hairdve,  Twigg'a,  1017. 

oil,  1016. 

preparations,  1016. 

mtorative,  1017. 

wash,  rosemary,  1016. 
Hamamelin  (eclect),  SKt. 
Hance'K  drng-mill,  116. 

filtering    and    percolating 

apparatus,  134. 

Handling  of  tincture  bottles, 

1038. 
Barle's  solution,  388. 
Harmala,  586. 
Hamialine,  670,  585. 
Harmine,  670,  686. 
HarriH'  Biftinc  machine,  119. 
Harrison's     lolenge     appa- 
ratus, 873. 
Hartahorne  s  chloroform  |)ar- 

egoric,  710. 
Hay'B  symp,  iodide  of  iron, 

.363. 
[  lead  ing  nf  prescripUo 
Heal,  generation,  89. 

■—■ 'nt,  12.3. 


Herbs— 
I     Shaker's,  107. 

Wilson's,  108. 
Heaperidia,  623. 
Hemion  crucibles,  164. 
Heijlene,  548. 
Hiara  picra,  822. 
Hive  ^mp,  764,  717. 
Hock  wine,  460. 
Hodgson's  measDres.  i\l 
Hoff  measure.  74. 
Hofiinann's  anodyne,  467. 

(drops),  76. 

German,  468. 
Holder,  Gay-Lusaac's,  156. 
Holland  sin.  460.      . 
Hollyhock,  4.34. 
Homoenpathie  corks,  49. 
Homo-cinchonicine,  573. 
Uomocinchonidine,  ^1. 
Bomo-cincbonine,  671. 
Homo.quinine,  571. 
Homotropine,  611. 

hydrobmrnate,  fill- 
balsam  of,  1063. 

of  borax,  792. 

clarified,  444,  792. 


74. 


Honeys,  792. 
Hooper's  pilla,  1054. 
Hope's    camphor    mixtare, 

Hordeum,  4.32. 

Horn,  4o2. 

Horsley's  sugar  test,  440. 

Hot  droits,  1053. 

Howard  B  cinchona  alkaloid, 

602. 
Huanokine,  601. 
I  Hudson's  denUfnoe,  1013. 
Hufelanil's  Mimolatinp  oint- 
ment, 934. 
,  Hull's   automatic   washing- 
box,  168. 
Humulin  630. 
Husband's  magneiria,  287. 

fluid  magnesia,  288. 
Huiham's  tincture  of  bark. 


.    (Hydrargyrili 


3IK. 


B,  .308. 


radiated,  147. 


Helen 


,  516. 


498,  637. 
Heliooidin,  637. 
Heliotrope,  essence,  1010. 
sachet,  101,5. 

Helleha'rine,  UTiV,  575. 
Heller's  sugar  test.  440. 
Helonin  (eclect.i,  Ke,3. 
Hemlock,  gum,  n2'2. 

plaster,  939. 
Henry'B  magnesia,  287. 
Heptylene,  .548. 
Herapatb'a  aalt,  590,  596. 
Herbs,  collecting  and  drying, 

distillation,  161. 


et   arwnic)   iodidi  llqnor, 

386,  642. 
bibrtimidum,  .31W. 
bichloridnm,  .309. 
hiniodide,  312. 
bittilrktis  liquor,  314. 
bisulphas,  309. 
bronudnm,  309. 
chloridum  cornnifam,30e. 
test  solution,  409. 

mite,  310. 
cum  cretfi,  319. 
Cyanidiim,  311. 
iodide,  green,  312. 

red,  312. 

vellow,  312. 
iodidum^arum,  312. 

rubrum,  312. 

and  oodliTer  <ril,  MS. 

viride,  312. 
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(Hjdramri) 

oii<l«  bUKst,  31<i. 
red,  3ie. 

oxidum  nlgrnai,  310. 
mbram,  310. 

perch  laridum,  SOU. 

peraildum,  316. 

preoiplUte,  while,  3lt<. 

protoiodide,  312. 

■ubiodide,  312. 

Bulpbaa,  3(Kt. 

auliihas  QsTaR,  317. 

■nlphuret  black,  3W. 
niKram,  31 H. 
red,  31H. 
rubrum,  313. 
HydrarKyrara       (Meruury), 

3il?. 
Hydrastin,  58H,  675. 

(select.),  !Ki. 
Hydroberberine,  677. 
Hydrobryoretln,  626. 
Hyilrocinchouicine,  .'i72. 
HydrocDtamine,  570. 
Bydrocyaaic   aoid  mixture, 

985. 
Hydrof^u,        bioarburetted, 
548. 

peroxide,  173. 

■ulphu retted,  2U8. 
Hydrokinone,  53«. 

green,  53S. 
Hydrometer,  84. 

Bnnmi,  84. 

Caitier,  84. 

PemberUin's  remarko,  »ii. 
U/drostatic  bklance,  73. 
Hygienic  viaegar,  1011. 
Hygrine,  673, 618. 
Hyowyamiue,  572,  till. 

Kolpiiate,  612. 
Hyp(>dennic  pellets,  8^7. 
HypophosphilcB.   See  Buia. 


India  rubber,  516. 
Iadic*n,  560. 
Indigladn.  561. 
Indigo,  406,  560. 


■niphate,  56U. 

test  solution,  408. 

while.  660. 
ladigogeu,  .560. 
'ndigoten  660. 
nftiBiDD,  inoompatibln,  666. 

mug,  Alsop's,  654. 

pot.  Squire's,  654. 

preserving,  656. 
InfualODR,  663. 
Infiuum,  Brayene,  667. 

oinohoaM,  657. 

digitalis,  6.57. 
(drop*),  76. 

geatian  oomp.,  698. 
conDeat.,ee9. 

plois-li({uld«,  «5fl. 

pruni  n^D.,  6.58. 


wild  cherry,  658. 
Ie halations,  Ilfi7. 
ucidi  hydrocyan.,  1006. 
chlorine,  10(^. 
coaine,  1005. 
creasole,  1006. 


iodin. 


1005. 


Ice,  preservatia 
1044. 

Iceland  moM, 
jelly,  1048. 
paste,  873. 

IcFithin,  447. 

Ichlhuliii,  447. 


Iffasurioe,  6TI,  607. 
Ignition,  164. 
Ilicin,  624. 
Ilipicrin,  62.5. 
Imperatorine,  626. 
Imperial  measure,  7.1. 
Inoineratlon,  164. 

palibles,  chemical, 973. 


974. 


ompalibleB,  o 

how  beat  raiiea, 
oT  infusions,  655. 

opiam,  m2. 
pfaarmaoentieal,  i 
Incorporation  of  ingredients, 


Inhaler,  1004. 
InjeotioDS,  tii'7, 1000. 

argent!  nitrads,  1000. 

goiiorrbma.  1001. 

zinui  aulphocarbolaa,  HH)I. 
Inorganic  acids,  191. 

pliarmaceDlical  chemisUy, 
1U9. 
Inosite,  436. 
Inscription,  1159. 
Integration,  "'" 
Jnlemiptioi  , 

avoided,  1046. 
Inula,  432. 
luulin,  432. 
Iodides.     See  Smet. 
lodinuiiline,  566. 
Iodine,  176. 

bath,  100.1. 

bisitlphuret,  190, 

carbolate.  inhalant,  1006. 

chlorides,  I  Ml. 

prolochlnride.  181. 

terehloride,  181, 

tented  voluiu.,  412. 

test  solution,  40! >. 
Iodoform,  470,  474. 
lodtiiD,  176. 
Iride*,  esfeiit,  oils.  512. 
Iridin  (ecleot.j.  863. 
Irii    " 


Iri] 


,516. 
Florentina,  432. 


JaoJcson's  ammonia  lozenses, 
881. 

pectoral  loseugea,  881. 
syrup,  783. 
Jalapa,  resin,  519, 624. 
Jalapin,  628,  636. 
jBla.piaol,  635. 
Janiaioine,  570,  586. 
James'  powder,  818. 
Jar,  eitnwt,  26. 

ointment,  26. 

precipitating,  120. 

show,  26. 

stoneware,  19. 

tle-o»er,  26. 
Jasmin eit,  eesenl.  oils,  50K. 
Jaavanine,  571. 
Jellies,  997. 
Jelly,  calves'  feet,  IMb- 

chicken,  1049. 

for  invalids,  1047. 

Iceland  moss,  I04K. 

riee,  1048. 

sago,  104N. 

slippery  elm  bark,  1048. 

strainer,  Physick'a,  12,5. 
Jervine,  672,  615. 
Jews'  beer,  703. 
Jugtuidnceie,  ueatrsJ    prin- 
ciple, 630. 
Jutland)  n,  863. 
Juices,  768. 

fruit,  7.t9. 
Jujube  paste,  871. 
Juniper  camphor,  516. 

K. 

Keeping  of  corks,  1026. 
Kennedy    on     moisture    in 

planle,  107. 
Kermes  mineral,  392. 
Kerner's  quinine  lest,  5»4. 
Keyser's   oniTersal    plaster. 


Kilogra 
KIndnei 


Kinovie,  red,  652. 
Klnovin.  633,  626,  634. 
Kisalngen    water,   artificial, 

196. 
Kitehen  range,  66. 
Knapp's  anjnr  teat,  440. 
Knife  rest,  46. 
tobacco,  115. 
Koumiss,  4.50. 
KouMin,  U2S. 
Kreatine,  451. 
Kreatiuine,  461. 
Ky&nol,  619. 


lAbarraqne's  soIntioD,  :I36. 
Labdantim,  618. 
Labelling,  1027. 
pill  boxes,  1024. 
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Labels,  blank,  1027. 
for  bliatere,  91S. 
in  cellar,  63. 


gammed,  1027, 
paper,  IB,  22. 
--^inp,  1027. 


54. 

Luo,  519. 

ammoniaci,  993. 

anlphuria,  189. 

raocinaiii,  448. 
Lactates    See  Bata. 
Lactic  fermentaCioD,  639. 
Lactin,  435,  444. 
Laclinated  powdera,  814. 
Lactometer,  450. 
Lactose,  435. 
Lactncin,  627. 
LactuooDe,  627. 
LoctDoopicrin,  627. 
Iiadauum,518. 
Lad;  Webster's  pills,  S97. 
Lakai,  558. 

Lamotte'a  nlden  drops,  344. 
Lamp,  alcohol,  90. 

blast,  91. 

Barzelius',  90. 

ohimney,  91. 
as  displacei,  137. 

Mitciiell'a,  90. 

uniFeraal,  91. 
Language   oF   pre«oriptiona, 

953. 
Lanthanum,  325. 
Lanthouine,  570. 
Lapatbin,  534. 
Lapia  divinns,  306. 

opbthalmicnsSt.  YTe»,3W1. 


Le«d,— 

oerate,  921,  922,  923. 
plaster,  940. 
red,  334. 


L^t>a,4; 
1^,487 


rd,487. 

bcDzoinated,  925,  i 

washed,  913. 
Laricin,  632. 

Lartique's  gout  pilli,  SOI. 
Latent  heat,  123. 
Latin  numerals  in  prescrip- 
tions, 956. 
Latin  terms  in  preacriptione, 

Laudanine,  570. 
Laudannsine,  570. 
LaudanniD,  799. 

IdmpBl,  77. 

Sydenham's,  800. 

turbid,  799. 
Laughing  gaa,  260. 

r^urinacete,  alkaloids,  572. 

essential  oils,  510. 

neutral  principles,  629. 
Uivender  water,  1009,  lOUl. 
Lead,  3.% 

aalts.     See  /YiiniAwm. 


ee,  ^4.   ' 


r,  336. 

Leaves, 'ool  I  ectioD,  106. 

skeleton! zing,  418. 
Ledixanthiu,  552. 
,    Ledoyen'B  diidnfectiDg  soln- 
UoD,  333. 
LegumiD,  446. 
.    LuuminoBK,  alkaloids,  570, 
672. 
balxemB,  522. 

oeatral  principles,  625, 632. 
esaent.  oils,  .W3. 
oleoresins,  620. 

Lehmaan'sBugarlest,  440. 
Lemon  camphor,  601, 516. 

juice,  artiUcial,  629. 
Lepidiue,  674. 
Lepidolite,  253. 
Leptandrin  (eclect.l,  864. 
Leucine,  451,621. 
Leucoliue,  674. 
IJbra,  956. 
Lichenes,  neutral  principle, 

Lichenin,  419. 
Liehig's  broth,  461. 
coiideosed,  152,  153. 
quinine  teat,  594. 
Light,  polariiatioD,  434. 
Ligneous  fibre,  416. 
:  Lignin,  417. 

I     achweitier'a  solvent,  417. 
Liguatrin,  627. 
LigustroDj  627. 
Ligustropicrin,  627. 
Liliaceai,  nentr^  principles, 
6.30. 
enendal  oils,  518. 

chlorinated,  284. 
I     and  iron  diBinfcotant,  1006. 
I      liniment,  807,  809. 
I      salts.     See  Vaidam. 
Bulpharated,  286. 
aymp,  283. 
water,  282. 
Lime-box,  111. 
Ijmonin,  623. 
IjnaceK,  neutral  principlea, 

623. 
Linen,  ohaoge  of,  1044. 
Linimenta,  807. 

nnofficinal,  810. 
Linimentum— 


belladonnie,  807,  80S. 
calcis,  SifT.  809. 
eomphone,  SOT.  809. 


Linimentum — 

croup,  catarrhal,  810. 

hyperioi,  811. 

lead,  809,  810. 

Ume,  809. 

plumb!  sub.  aoet.,  807,  809, 
810. 

potassii  iodide,  812. 

SBpODis,  642,  807,  809. 

Binapis  comp.,  807,  810. 

Bulphuris,  811. 

tannin,  810. 

terebinthiniF,  807,  610. 

volatile,  807,  808. 
Liuio,  623. 
Lint,  patent,  418. 
Linum,  434. 
Lip  salve,  930. 
Lipyle  oiide,  480. 
Liquid,  Dover's  powder,  S89. 


specific  gravity  table,  88. 
Liquor,  acidi  arBenioBl,  3N6, 


acidi  phosphorici,  206. 

comp.,  206. 

aloes  comp.,  669. 

ammonite,  263. 

(drops),  76. 

saturtkCing    power,   212, 

213, 
-lerted  volnmel.,  414. 
acetatis.  264,  642. 


citratii,  265. 
fbrdor,  264. 
tested  voluE 


,414. 


_ _s,  631. 

arsenicalis  Fowleri,  387. 

(drops),  76. 

teat«d  volumet,  413. 
barilohloridi,  272. 
bismuthi  et  ammon.  citrat., 

398. 
calcii  bicarbonat.,  273. 

chloridi,  276. 

soccharat.,  283. 

tested  volumet.,  414. 
chlori,  176. 

tested  volumet.,  412. 
fern  acetatis,  339,  613. 

bromldi,  185. 

chloridi,  345,  642. 

citratis,  348,  642. 

dialysati,  374. 

hyperchloratis,  369. 

nilratis,  365,  642, 

perehloratis,  344. 

peraulphatia,  369, 

etquininBcitnis,36e,642. 

BubsnIphatiB,  369,  642. 

teraulphatii,  373,  B4S. 

fitta  perohn,  643. 
ydrargr.  etarsenici  iodidi, 
.'186,  H42. 
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liquor,  hjdnkrgyri— 

(dro[M|,  70. 

nitratii,  314,  B42. 
iodi,  180. 
iodinii  oompoainu  180, 64S. 

I  drops),  76. 

tested  ralamet.,  412. 
Magendie's,  801. 
magimii  citrft^  290,  642. 
morphinie  iDlphatiB,  643. 

Magendie,  801., 
pepaiiii,  642. 
planibl  Ditralia,  3S3. 

nubacetatLi,  335,  640. 

taBWd  Taluniet.,  414. 

dilutUH,  .t.W,  642. 
potBSSic,  215, 1142. 

adiniDiatration,  216. 

saturating    power,    212, 
21  :t. 

teBl«d  rolamet.,  414. 
potaasii  areenitii,  3S7,  642. 

(dn>p9|,  76. 

teeted  Totam.,  413. 

cilmtis,  642,  987,  sm. 
aodiE,  235,  642. 

BaturatiDg    power,    212, 


chloraUe,  236. 
te!iCed  Tolamet.,  412. 
BiliuutU,  24»,  642. 
lartro«:itraCia,  262. 
liDui  chloridi,  297,  642. 

LinodeiidriD,  >)23. 
Uibon  diet  drlDk,  603. 

wine,  460. 
Ust  of  aubwriptioiH  in  pre- 

acrlptioDS,  »6I. 
liat  or  lemis  aiid  ^brevlft- 
tions  used  in  pre»icri|)- 
HonH,  9H1,  995. 

isinglEUw     plaster, 


453. 
thii  Wn'i 


334. 


LiChii  Wnzoaa,  254. 
bromidum,  254. 
oarbonRB,  255. 

salicjias,  2.'i6. 
et  lodii  phi 


Lithiu 


,  25.S.- 


264. 


Lotion— 
hydrargjri  flava,  998. 
nigr^998. 
Loud,  J.  C.,  powdering  eam- 

phor,  115,  1S3. 
LoTJ'a  beads,  82. 
IjOieDge  apparatni,  Fraoeis- 

HurisoD's.  873. 

Marcy's,  S76. 

plain,  87a. 

(ilocum's,  873. 
pnnob,  876. 
mass,  Morrell,  876. 
Lozenges,  868,  872. 
See  Truchiaci. 
amiDania,  Jachsoo'i,  I 
astrinj^nt  rose-leaf,  8) 
catechn,  878,  liSS. 
chalk,  878. 
ooagh,  PBrri9h'B,882. 

Wislar'a,  872. 
diaphoretic,  883. 


Parriah's  connh,  882. 

pectorel,  Jackson's,  881. 

phnsphatic,  882. 

Spitta's,  872. 

uD'iaicinal,  881. 

wild  cherrr,  883. 

Wislar's  cough,  872. 
Lttgol's  Bolntion,  180. 
Lnnar  cftustio,  209. 
Lnpinln,  626. 
Lupuiin  (eclect),  8SS. 
Lnteolin,  559. 
Lutidine,  348,  574. 
Luting,  153. 


864. 


1,263. 


Loao,  .'ifitt. 

LobeliaceK,  alkaloids,  57.'). 
r^beline,  57.1,  618. 
Loeweiithal's  sutrar  lest,  440. 
LoganiaCHC,  Hlkslnids,  571. 
U^n's  plaster,  n42. 
London  porter,  460. 
Lotion,  997. 

almond,  999. 

carbolic  acid,  S48. 

chilblain,  999. 

creasnte,  998. 

glycerine,  8!1. 

Oranville's,  999. 

68 


Lycopin,  629, 
(eckof   "■ 

LyoopodL -_,, 

oiples,  031. 
Lyoopotfin,  631. 
Lye,  Tuedicated,  660. 


Hackey'a  eitmct  calf es' foet, 

453, 
Macrotin  leclect.),  869. 
Madeira  wine.  460. 
Magendie's  solntion,  801. 
Masnoiia.  286. 

alba.  288. 

liarr'a  table,  287. 

calcined,  286. 

Dinncfoni's  Quid,  288. 


Elli!<' 


,287. 


fluid,  288. 
Henrj-'a,  28V. 
Hniband'i,  287. 
lijfht,  286. 
pondenias,  287. 

Weaver's,  287. 


snlpluu 


bon  (fluid I,  i 
cariMnat,  288. 

ponderoiu,  289. 
dtrai,2W>. 

Cnulata,389. 
.  lor,  390,  642. 
.Miassii  bonMartna,  391. 
phas,  291. 
solpbis,  292. 
I     sal^huretum,  393. 
I  Hagnesite,  391. 
I  Mdgnesiuai — 

test  solution,  409. 
salti.    See  Ma^ntHL 
Magnoliaoete,  neatral  piiii<d> 
pies,  623. 
essent.  oils,  506. 
Magnolin,  623. 
Making  packages,  1023. 
Matamid,  632. 
Malt,  45.<). 
eitrB0t,844. 
liquors,  460, 
Uanagement   of   ths   store, 
1039. 


carbonate,  376. 

chloride,  377. 

hypophoB.,  "ynip,  3T7. 

iodide,  symp — 
Crense.  378. 
Procter,  377, 

and    iron    iodide,    s^nip 
(Procter),  378, 

lactate,  379. 

oxide,  379. 

phosphate  380. 
syrup,  Wicgand's,  380. 

salphsle,  380, 
Maagostln,  659,  634. 
Manna,  444. 

Australian,  436. 
Mtmniton,  626. 
Mannitc,  436,  439,  444. 
Maranta,  431. 
Marble,  274. 
Marcy's  losenge   apparatna, 

876. 
MartKthalc  sachet,  1015. 
Marking    prescnptiona    tor 

topical  use,  968. 
Harmor,  274. 
Marrow  pomBtam,  1017. 
Marrubin,  629. 
Manhall's  dentifrice,  1013. 

pills,  1074. 
Marshmallow  paste,  871. 
^lash,  462. 

blue,  S:i5. 

eilrmponiDeoDa,  895. 

powdered,  896. 
copaiba.  894, 
ferri  carbons  da,  894. 
hydmrgyri,  896. 
lozenge,  Homll's,  876. 
Vailelte's,  894. 
Mnnicot,  3.t4. 
I  Mastic,  518,  624. 
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Heuarea,  41,  72. 
Germui,  41, 
giaas,  41,  73. 
Hodgson's,  42,  74. 
Uoff-s,  74. 
imperial,  73. 
mediciue  chest,  41. 
metrical,  73. 
miDim,  42. 
coiicjity 


Hethjl-ethTluilinm,  adti. 
Uetbylaoiine,  548,  573. 
Methjl,  bichloride,  47l>. 
I      Conine,  573,  HIT. 

Diide,  favdnted,  42N,  47IJ. 
BHlicyUte  49B. 
Ueihrlic  nicobol,  42H,  47U. 
I  Metre,  UT,  71. 
Metrical  mcBaare,  T.I. 
I      system,  06. 
weiEhts,  66. 
I  Metrology,  Stt. 

Mettwier's  aperient,  USD. 
I     etbereal  tiueOires,  695. 
Hetyle  oxide,  4»I2. 
Menioite  gum,  432. 
I  Mudbe's  lootfa-powder,  lUIS. 
,  Milk,  44«,  449. 
asafoelida,  983. 


I      butter,  450. 


Heat,  44K,  4.11. 

joice,  preseiTed,  4S1. 
MeconidiDe,  570. 
Meconioe  62.t. 
Medicated  cough  audj,  SM. 

water,  W. 
Medicines,  selecting,  M?. 

sailed  Id  liquid  form,  972. 

adapted  lu  pills,  USD. 

unsaited  to  pills,  S90. 

adapleil  In  powders,  817. 
Medulla  HMafras,  434. 
Medullill,419. 
Mel,  444. 

despumatnm,  444,  792. 

rtKP,  7112. 

sodii  boratis,  792. 
Mel  am  py  rile,  436. 
Melanthacew,  alkaloidi,  672. 
M^l^ze,  43.i. 
Melezilow,  435. 
Melitose,  435. 
Mellita,  7'.r2. 

Menispermacete,     alkaloids, 
rm. 

neutral  principles,  633. 
Meaispennia  (eclect.),  8d5. 
ttenispermine,  669,  ■57rt. 
Men  then,  509. 
MGDjantbiD,  628. 
Meoyanthol,  628. 
Merck's  opium  teat,  798. 


Hercurialine,  61». 
Hereury,  307. 

BHlts.    Siee  Hydrar^ynm. 

cup  for  gas-bumei,  94. 

weighing,  313. 

with  chalk,  319. 
M eta-albumen,  448. 

cinaamelne,  522. 

pectin,  433. 
MetaU,  dyad,  271. 

monad,  210. 

pentad,  383. 

triad,  320. 

tetnd,  324. 


I     ofroeea,farcfaapped  hands, 
I  Hll,  9»9. 

A\jB,  450. 
solidified,  450. 
4.        sugar,  435,  444. 
Of  sulphur,  189. 
I  Hill,  drug,  44. 

Enterprise,  117. 

Hawse's,  116. 

Uillefleur,  essence,  1010. 

sachet,  1015. 

1010. 


I'spratei 


Mint  camphor,  516. 
MiMunKoiiilurel,  971. 

acetone  and  lar,  994. 

acid,  hydrocyanic,  985. 

alkaline,  benzoated,  R92. 
copaiba,  992. 

ainea  cnmp.,  659. 


.  carbon.,  982. 
aravgdalie,  991. 
anodyne,  984. 
antMid,  !>90. 

for  voDDg  inbnta,  990. 
asaftttida,  983. 

concentraled,  983. 
aatrineent,  978. 
AUee's  neuralgia,  993. 

rheumatic,  993. 
balsamic,  994. 
Basham's,  349. 
benzoateil,  alkaboe,  tK<2. 
bismuth  carbon.,  979. 
blue     maas     and     chalk, 
979. 


catarrhal,  985. 
cslhartic,  986. 
chalk,  978. 


chinoidiae,  aoetate,  980. 
chlomronni,  984. 

withoDt  camphor,  983. 
cholagngue,  Wi. 
cider,  Pamsh's,  660. 
cochineal,  994. 
cod-li«eroil   995. 
Golchicnm,  Dewea',  M3. 

IScudamore's,  992. 
oopaiva,  alkahoe,  992. 
coi7ita,993. 
cough,  9M. 
craun  of  tartar,  986. 
creasole.  986. 

demnlcent,  991. 
Dewees'  solchieam,  993. 
diaphoretic,  985. 
diuretic,  991. 
efferreecent,  989. 
expectorant,  993. 
ferri  et  amuMuii  aeetUis, 
349. 

et  cinchona.  9M- 

eomp.,980. 

mBlHte,96l. 
ferer  and  ague,  980. 
glycyrrhi^  comp.,  993. 
Rout.  ScndsmoreV,  992. 
Griffith's  rnvrrh,  98a 
indigestion,  990. 
iron  and  cinchona.  981. 

and  myrrh,  980. 

and  (quinine  981. 
magnesia   and    aaafiBtid&, 

magnesia,,  for  children,  987. 
myrrh,  GrifiiUi's,  980. 
neuralgic,  Atlee's,  993. 

oil  of  turpenline,  B82. 
olei  amygdalK,  995. 

oocoa  nncis,  996. 

morrhUB!  amara,  995. 
potaasii  cittatis,  987. 

eiiemporaneoua,  !I88. 
pldmonary,  985. 
quinine,  for  children,  982. 
refngeraot,  987. 
rtiei  et  sodft,  990. 
rheumatic,  Alice's,  993. 
Bcudaunre's,  992. 
sedative,  984. 
soda  mint,  990. 
spermaceti,  994. 
stimulant,  982. 
taraxacum,  991> 
tolu,  994. 
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Hutun— 

turpcDtine,  SSi. 

Ward's,  »»!. 

wb«n>iag<augb,  9M. 
UitcheJl'B  lanip,  90. 

&perieat  pills,  903. 

Hiitnres— 

See  IHitliiru. 
eli^lile  subBOmeM,  972. 
excjpienla,  976. 
oleagiuouB,  977,  9U9,  1036. 


I  Hask- 
Musurd,  e 


nil. 


I,  (i24. 


e,  M7. 


Uonimiaceo',  klkaloidi,  571. 
HonD-iiitnicelluUii,  416. 
Uono-BteHrin,  ia-2. 
ilontVa  sail,  .169. 

io1uli»n,  m>. 
Uoore's  sugar  tot,  440. 

Uoriihi'iieTsTO,  6T7. 
■baw,  P<j;t. 

hyilrochlorate,  .'>'Il. 


.MyriatielD,  516. 
MyrUtiu,  4KJ. 
Myrown,  447,  HHO. 
MyroxocBrpiD,  522. 
Myroxylon,  523. 
Myrrh*,  .-i02.. '521. 
MvrtuoeK,  neutral  prindple, 
626. 
Maential  oils,  506. 


t«st,  57S,  61(i. 

valeriunate,  nHO. 
Morrall,  Mackeuile,  lozenge 

mess,  M76. 
MnrUn,  42. 

b«ll  tuetsl,  44,  112. 

cUmp,  .13. 

for  ooiiliuian,  44,  112. 

f;1an,  44. 


i  '^^ 

1  Napelllne,  5:.'>. 
;  Naphtliu  acvti,  4112. 
!     coal-oil,  64!>. 
I      coal-tar,  549. 

Naphthaline,  562,  US. 
I  Narceine,  .'i70,  581. 
I  Nareitin,  631. 
I  Namitlc  lulilnre*,  964. 

Narcotine,  670,  560. 
ethylic,  .WO. 
■     nethylic,  580. 
!     DonDal,  AM). 
propylie,  ."WO. 

NealiiesK  in  uck-room,  KHH. 

Neck  pill-box,  n(i. 

Nervous  sedative   miitares, 


porcelain,  43,  1 
elide  for.  Xt. 

Weilgpwood,  4;J 


Mort< 

Mo9chii8  artilicialis,  .502, 519. 

Mother  liquor,  167. 

llonehon.  672. 

Mould  for  paatillea,  1016. 

MouIil8,Bnppwiilnrv,90H,910. 

Mouth  wash,  1013. 

perfume,  1014. 

violet,  1014. 
Uneilage,  4-'i2. 

Uucilaginoas  principlss,  430. 
Mucin,  447,  44'<. 
Mulder's  -ugar  tMl,  441. 
Mullefl  wine,  1047. 
Uuller,  m-Z. 
Uorexide,  .Vi6. 
Muriates.    See  Bun*. 
Musk,  artiflcial.  502,  Slf. 

extract,  1012. 

perftunes,  1012. 


I         exIeinporaueouB,  HSfl. 
organic  jirincipleB,  622. 

'  Nicolli  n'lilpha)!.  3M2. 
I  Nicollum  (Nickell,  3H2. 

Nioolianiu,  51J>,  SIG. 

Nicotine.  -'i7.'i,  61H. 
.  I  Nipple  wnsh,  Thomas'i,  WX 

*"—   '"lie,  666. 


rrael,  1(M9. 
Ochn,  434. 

Octariug,  956. 
Officinal,  60. 
OU  bath,  I5S. 
. :     bottle,  2U, 

filter,  13.1. 

Wanwrt,  125. 
on  (Uleumi,  abointhii,  60K. 
adipis,  4S7,  489. 
<ether«um,  461,  462,  466. 
'     alliaria',  513. 
I     allii,  513,  iiH. 
allspice,  506. 
almouds,  bitter,  498,  512. 

sweet,  4M,  48M. 

(drops),  76. 
amber.  ,501,  5:f2, 
ftinvgdal.  amar.,  612. 

dulc,  466, 488. 

(drop.),_7«. 

angel  irae,  50?. 
angUHtniK   606. 
animal,  iHppel'i,  614. 
anisi,  507. 

(drops),  78. 

■alidiflts,  4S7. 

Stella^,  .~i05. 
solidifies,  497. 
anthemidio,  506. 

apple  477,  512. 
arachidia,  486,  469. 
arbor  vittt,  511. 
oriiies'.  .MIX. 

■oUdifiea,  497. 

aiarabacca,  511. 

aaariCansd.,  611,  757. 

asphaiti,  501. 

axafietida,  51.1,  514. 

aumnt.  cort.,  SCV 


JS 


Nltro  oellaloM,  420. 

coumarin,  625. 

glycerine,  AKH. 

inoidta,  4.15. 
Nitrogen  binoiide.  200, 

oxide,  260. 
Nitmm  flamnians,  261  )■ 
Nol>le'ii  tonic  I'lixir,  6n->. 

,m  avoided. 


I04.^ 


flor.,  I 

Jireaerved,  .WO. 
sam.  Peru.,  522. 
bay,  ,506. 
hayberry  (fixed),  486. 

bavtree,  611. 
bear's,  494. 

beeeh,  486, 
beben,  486. 
bennc,  486,  489. 
bergamottip,  60-'>. 
bertholetlce,  4H6,  489,  490. 
betnUleaU,  511. 
belulie  alba,  .503. 
birch,  sweet,  611. 

while,  502. 
bitter  candy  tuft,  513. 
Bracil  nut,  4X0,  489,  490. 
BriliHh,  10:i4. 
bubulum,  487,  489,  490. 
buchu,  ,506. 
common  bumel,  506. 
butler,  4.51. 
ode,  :102. 
cadianm,  602. 
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ouepati,  SOU. 

camphorffi,  501. 
Canada  anake  root,  511. 
cnndv  tuft,  513. 
canells,  506. 

capsella  bursa  pastoril  ,513. 
camway,  498,  507. 
cardaiDomi,  512,  "67. 

carrot,'507.' 
carui,  607. 


3^il.,  k 


cascarillie.  511. 
caasiEe,  510. 
oaasia  bucla,S10. 
onBtor,  487,  4H1. 
cstEsh,  4M. 
oatnip,  509. 

CRtacei,  4R7,  491. 

"  s,  English,  fiON. 


],  60H. 
wilirlifies,  497. 


chaul 


1,487. 


cheifsiilhi,  613. 
chenopodii,  .510. 

ambrosiodee,  610. 
cherrj,  512. 
oherry-lanrel,  512. 
choc<ilat«  nuts,  486. 
ciculv,  607. 
cinnamon,  610,  GI4. 

(dmpa),  76. 
citron,  605. 
citronellv,  612. 
oloTe-clnnamoD,  611. 
cloTCS,  606. 

(dropa),  76. 
cocbl^aris,  G1S. 
ooooa-nnt,  4Se,  490. 


codli 


r,  487,  4 


copeibie,  603. 
cnriandri,  507. 
CDttfln  seed,  487,491. 
crera,  513. 
croci,  512. 
croton,  487,  491. 

(dropa),  76. 
cnbebse,  603. 

(dr^pB),  76. 
CnlllavaD,  611. 
cumin,  498,  607. 

CTHK,  608. 

d'ahlis,  508. 
dill,  607. 
dracuncnli,  SOS. 
dugnng,  487,  493. 


elder  B 


elder  floiren,  507. 
elecniapene,  SOS. 

elpmi.  502. 
eryot,  768. 


ethereal,    461,    462,   466, 

466. 
&gi,  486. 
fennel,  607. 

(dropa),  76. 

solidifies,  4»7. 
feverfew,  508. 
fireweed,  608. 
fish,  test,  479. 
flaxseed,  486,  489,  4»0. 
fienienii,  607. 

(dropg),  76. 

BolidiGes,  497. 
galangal,  511. 
galbani,  607. 
garlic,  513,  514. 
gaultheriie,  498,  SON,  614, 

{drops},  76. 
.  geraniniu,  506. 
ginger,  612. 
goaeypii,  487,  491. 

Sound  nut,  M6,  489. 
aarlem,  1063. 
halicorv,  487,  493. 
hedeomn,  609. 
(drops),  76. 
HedwigiK,  602.      , 
heliotrope,  610. 
hemlooh,  603. 
hope,  611. 
horeboDud,  509. 
harrcmint,  .'i09. 
horseradish,  -513. 
hiimuli,  511. 
h]i8sopi,  509. 
iberis,  61.'). 
ihlang-ihlang,  505. 


Juniper,  WS. 

empvreum.,  503. 

Tirpn.,  603. 
Labrador  tea,  508. 
lard,  487,  489. 
lanrel  (fixed),  486. 

iea»entiat),61l. 

(guiana),  611. 
laurocerasi,  613. 
lavandulfe,  609. 
ledi  paioatris,  608. 
lemon,  605. 

preserrat.,  510. 

restoration,  501. 
lemon  balm,  509. 
leiDon  catnip,  .W9. 
lemon  Rraex.  512. 
lemon  thyme,  610. 
levistici.  507. 
lilac.  510. 

lily  of  die  valley,  .112. 
limonia.    See  Od.  Lemm 
linden,  .'■06. 


lini,  486,  4R9,  490. 
loyaxe,  S07. 
iDace(fiied),  487,  490. 
(essential ),  611. 


marmbli,  509. 
maaaay  Wk,  511. 
masterwort,  507. 
matricariie,  608. 
meadow-sireet,  506. 
mellisK,  609. 
men  the  ttqnaticK,  GOS. 

crispa,  509. 

piperit.,  509. 
(drops),  76. 


yirid^ 


509. 


yiridis,  609. 
(drops),  76. 
Meiloan  tea,  510. 
mignonette,  .W5. 
millefotii,  607. 
monards,  .'•09. 
morrhuK,  487,  492. 


630. 


pfltiai),   SIS, 


artificial,  614. 

treacle,  514. 

wild,  513. 
myrioK  gale,  611. 
myr!«tJ«K  (Gxed),  487,  489. 

(essentiall,  511. 
myrrha;,  602. 
myrtle,  606. 
neatsfoot,  487,  489,  490. 
nepeteffi  catariir,  509. 

citriodone,  .wy. 
neroli,  606. 
nisei  lie,  506. 
nnc.  moschat,  .511. 

(fixS),  487,  4H0.' 
olibani,  602. 
oUteg,  486,  487. 

ad  n  Iteration,  487. 

(dmiB),  76. 

orange  flower,  506. 

peel,  506. 

proerrat.,  500. 
ongani,  510. 

cretici,  .WH. 
orris  root,  512. 
osniitopsis,  .508. 
palm,  487,  490. 
papaveris.  487. 
parsley^  607,  7.57. 

solid  iGes,  497. 
patchoutj,  510. 
peacb,  612. 
pear,  612. 
pennyroyal,  609. 

(drops),  76. 
peppermint,  509. 

(drops),  76. 
petne,  501. 
petroselini,  607,  757. 

Mlidifies,  49i>. 
phellandrii,  .507. 
phosphoratum,  188. 
pichury,  fill, 
pimen^,  606. 
pim  pine  lis,  607. 
piperis  nigri,  603, 7S4. 


plan 


,612. 
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<M1- 
pompkiD  seed,  768. 
qninoe,  606. 
nwUsb,  eu. 
red,  811. 
reseda,  506. 
rhodium,  606,  610. 
rioini,  487,  491. 
rosie,  606. 
ION  genmiam,  60B. 

■olidiGes,  497. 
rosemarj,  610. 

(drops I,  76. 
rose  root,  GOO. 
raseiTood,  610. 

caiuuy,  50fi. 
rosin,  501. 
rosmorini,  510. 

(drops),  76. 
me  498,  606. 
nbiDse,  503. 

(drops),  70. 
saffron,  511. 


510. 


SPS. 


sasMLfroa,  611. 

(dropsl,  76. 
saUir^B,  610. 
«hil«  Munders,  611. 
■curvy  grass,  513. 
serpenlariie,  511. 
■esami,  4K6. 
si  nap  is,  614. 
Spanish  hops,  509. 
spearmint,  609. 

(drops I,  76. 
spermaceti,  487,  4S1. 
spicte,  509. 

spirsa,  30fi. 
Hprnoe,  503. 
sbir-aiiise,  506. 

solidifies,  497. 
Bturg;eoii,  494. 
■uccini,  r>02. 
Bummer  savory,  610. 
street  basil,  609, 

cicely,  607. 

gale,  511. 

marjoram,  510. 
Bfringie,  510. 
tttnaceCt,  508. 

(drops),  76. 
tangy.  608. 

(drops),  76. 
tar,  648. 


tempi  inn  m,  603. 
lereriinthlns,  503. 
tlieobmmiE,  486,  4B&. 
til  y me,  510. 
tl([lii,  487.  492. 

(drops),  76. 
tille,  505. 
laberose,  SIS. 
valeriaiue,  6(P. 


INDEX. 

Oil,  Taieriaon- 

(dropa),  76. 
Terbenffi,  508. 
TioleL  505. 
vitriol,  301. 

(drops),76. 
wallflower,  613. 
water  hemWk,  607. 
water  radish,  614. 
wine,  461,  462. 
wiDler's  bark,  606. 
winlergreeu,  608,  544. 

(drops),  76. 
wormseed,  510. 

(drops),  76. 
wonnwijod,  608. 
yarrow,  507. 
ledoary,  611. 
rincnberia,  612. 
Oils,    distilled.      See    Oa 
EiiattiiU. 
empyreuraatio,  601,  G14. 
essential,  494. 

adulceratioii,  498. 

artificial,  514. 

oarbo-hydrt^n,  501. 

chemical  history,  496. 

clsasiSoation,  496. 

color,  497. 

distil latioo,  494. 

how  lo  keep,  2S. 

uitrogenated,  612. 

oxygenated,  603. 


restoration,  601. 

BolidificaUon,  497. 

salphnrelted,  613. 

testa,  498. 
fixed,  479. 

adnlteraUons,  479. 

animal,  487. 

chemical  hiatoiTi  480. 

how  to  keep,  26. 

in  mixtures,  996. 

vegteUble,  486. 

vield,  479. 
volatile.    See  Oili,  Earn- 
t-Uil. 
Ointment.     Bee  Uaguenlam 


bosilicon,  923. 
chalk,  933. 
citrine,  921,927. 
cod-liver  oil,  933. 

clemi,  (^1. 

garlic,  932. 

glycerin,  931. 

heemoetatic,  933. 

iron,  compound,  93Z. 

lard,  924. 

pile,  934. 

red  precipitate,  927. 


mpie,  9 


r,  916,  9 


stimulating,      Hnfeland'a 

letter,  932. 
tobacco,  92S. 

improved,  931. 
while  precipitate,  926. 


Ointmenta,  924. 

and  borax,  239. 

damb  wiuter,  34. 

jars,  26,  914, 

bow  to  keep,  26,  34. 

slab  how  to  olean,  1039. 

nnofficinal,  930. 
Oleaoeie,   neutral   principle, 

essential  oils,  510. 
Olea   destilJata.     See    OUt, 

Euential. 
Oleaie  (Oleatam)— 


morphine,  935. 
veratrlne,  936. 

ane,  936. 
Oleates,  934. 

preparation  of,  939. 
Oliin,  482. 
Oieoreaina  aaari  Cauad. 

aB]>idu,  754,  756. 

biHck  pepper,  764,  75 

capsici,  754,  756. 

cardaiDomi,  767, 

cnbebffi,  7.'i4,  766. 

ergobe,  758. 

fiiicis,  754,  766. 

ginger,  764,  767, 

lapalini,  764,  766. 

parsley,  767. 

piperis,  764,  767, 

pumpkin  seed,  768. 

tingfberis,  754,  7S7. 
Oleoresins,  764. 

natural,  ^20. 

nnofflcinal,  757. 

Oleum'.    See  Oii. 
Olibaniim,  .'i2t. 

common,  520. 
Olivil,  627. 
ODOcerin,  625. 
Ouone^D,  625. 
Ononin,  626. 
Onospin,  625. 
Opianiae,  570,  581. 
Opine,  570,  682. 
Opium  (onii),  796. 

abuse,  sat. 

acetum,  800,  805. 

alkaloids,  570,  577. 

assay,  796,  79a 

confWtion  of,  807. 

dcnarcotuatnm,  801. 

drying,  111. 

eaten,  803. 

extractnm,  801. 

in  compatibles,  802. 

plaster.  9.19. 

poisoning,  treatment, 

prepantiona,  796. 
test,  790. 
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Opium,  (oleranceof,  HM. 
Opodeldoc,  solid,  1(I54. 
0|iopoDai,  621 . 
Orange  wine,  460. 
bloesoui  essence,  100R. 
water,  1DD(>. 
Orc*iiip,*43e. 

Orehidacea?,  neutral  princi- 
ple, <)31. 
Orchis  maacnla,  433. 


Orciiii 


.  431!. 


Oreite,. 
OreoHClon,  626. 
Ori^iiic   bodiee,  deoompoxi- 
Cion,  639. 
ohetnistiy,  4lii. 
Orris  root,  432. 
Oryia,  433. 
Ob,  454. 
Ossein e,  452. 
Olto's    antispasmodic    pow- 

eniineni^ogiie  pills,  907. 

Outfits  for   pbysician,  1050, 

1051. 
Ovum,  4414,  449. 

albumen,  44.^,  446. 

vitellus,  449. 
Oxgall,  4.'>4. 

inspissated,  454. 
Oxidation,  165. 

artificial,  640. 

atinospherio,  639, 
Oxides,  reduction,  IM. 

i^  ilium. 
Oxidizei)  extntative,  661. 
Oz7acanIhin,-'i77. 
Oxycsnnabin,  519. 
Oxygen,  170. 

apparatOR,  171. 

yield  from  chlorate  potas- 
sium, 171. 
-   Oirmel,  icillic,  793. 

rimplei,  793. 
Oyster-sheila,  273. 
Ozone,  173. 

Kchcenbein's  test,  172. 
Oionides,  173. 


tillenng,  49. 
Swedish,  49. 

labels,  IK,  22. 

package,  1023. 
parchment,  41 N. 
prescription,  102.1, 1024. 

test,  406. 

white  wrapping,  4i>,  1022. 
Para-albumen,  44^. 

digitaliretin,  ISm 

morahiue,  570,  .'J81. 

naphthaline,  548. 

pectin,  433. 
[•araffin,  548. 
Parchment  paper,  418. 
Paregoric,  798. 

chforoforiD,  710. 
Parieinine,  671,  604. 
Paridin,  628,  631. 
Pariglin,  6-31. 
Paris'  Aimigatiog    pastilles, 

1015. 
Purish's   anodyne  mixture, 
9)M. 

camphor  mixture,  979. 

nathartic  pillB,  903. 

chemical  taml.  .H52. 

cider  mixture,  060. 

cough  Inzenges,  SS'2. 

drop  table,  76. 

fluid  extract  bnohu  comp.. 


750. 


roajtne 


Packages,  folding  of,  1022. 
Palnia    Christi    leaven   and 

weds,  491. 
PalmK,  alkaloids,  572. 
Pnlmltin.  482. 
Pamphlet  case,  51. 
Panada.  1(»47. 
Panaquilon,  430. 
Paiiooaal's  wdaUve   plaster, 

94.']. 
Paiicreotin.  44K. 
Papaver,  434. 
Pii]Hiveraceie,  alkaloids.  570. 

nentral  principles,  623. 
Papaverine.  570,  TiSl. 
Paper,  49,  4IN. 
t,  1022. 


division  of,  1022. 
envelope.  49. 
bnoy,  49. 


syrup,  chamomile,  778. 
'  frostwort,  780. 

Sillenia,  780. 
vpophoaphites,  278. 
phosphates  oom p.,  3.^2. 

Parsley  camphor,  !Hi\ 
Pastes,  HI!K,  871. 

acetous,  1030, 

bottle,  1027. 

carr^een,  872. 

Elyoerinated,  1030. 

gum  opaque,  871. 
transparent,  S71. 

Iceland  moos,  872. 

jujube,  871. 

ninrshmsUoir,  871, 

Ward's,  870. 
Pa«tillt«,  fumigstine,  1015, 

mould,  1016. 
Pasting  labels,  1027, 
Patchouly.  essence,  1009. 
Pate  de  giii mauve,  X71. 
'  Patent  lint,  418. 

safety -can,  27. 
Paviin,  024,  627,  633. 
Pavtsmine.  571, 
I  Paytirie,.5ri,601. 
'  Pearlasli.  214. 
Pearl  barley,  412. 
I  Pearson's  uaenical  solution. 


Parrish's,  882. 

Spitta's,  872. 
syrup,  Jackson's,  783. 
tea,  .S1.3. 

with  fruits,  813. 

Pelignt's  sugar  test|  442, 
Pellets,  HH». 

for  hvpodermic  nse,  887. 
Pellnleme.  576. 
Pelosine,  576, 

Peltz,8yruporasaftetidB.78I. 
Pemberton   on  hydrometers. 

Pepsin,  455. 

saccharated,  454. 
Peptone^  456. 
Percolating   compact  drugs. 


management.  141. 

by  vacuum,  145, 
Pennlation,  1.35, 

conlinuouB,  143. 

history,  135, 

mani^DieDt.  141. 
Percolators.    See  J>i^>laa*r*. 
Pertdrine,  008, 
PerfnmetT,  1007. 
Pese  acide,  84. 

esprit,  84. 

Pestles)  cement,  43. 

Pelatite,  3-i3. 

Petroleam,  502. 
'  Pettenkofer's  sugar  lest,  412. 

Peucedanin,  626. 
I  PhH«relin,  .'^14. 
I  Phffitin,  648. 

Phanlflm  bouquet,  418. 
!  Pharmaceutical      inoompat- 
ibles,  076. 
laboratory.  54, 
I      nrocenes.  104. 
I     still,  169, 
!  PharmHOologiu,  Paris'.  !I51. 

PharmacoiKEia,   British,  60. 
U.  S.,  59, 

Pharmacy,  extemporaneous. 


■macy,  exte' 
951. 
galenical,  Ml. 
proper,  641. 
I  Phaseomannite,  436. 
{  Phenamide,  619. 
'  PhenvlamiD,  566,  674,  619, 
{  Phenyl  series,  566. 
Philiraime,  1017. 
Phillygenin,  627. 
Phillvrin,  027. 
Phloretiii,  4;t6,  5,34. 
Ph]oridzin,5.<U, 
Phlorfwiue" 


i  Phor 


»,582. 
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PhoephoMted  oil,  IHS. 
Phusuhorua,  1S6. 

black,  ia7. 

in  pills,  187,900. 


Phycile,  4»6. 

Phyllociranio,  otll. 

PbylI'>iBntbiii,5flI. 

PbyK&lia,  ifiS, 

Phy lick's  alkaline    mlntian, 

«eo. 

bltur  tinclure  of  iron,  mZ. 

Jelly  strainer,  |-!5. 

medicated  ty«,  660. 

tetter  ointment,  !>S2. 
Pbyaioian'g  bad    band-wiit- 

ing,  9.^7. 
Pbysostigmine,  670,  UMi. 

nticylate,  ,iH6. 
Phylolfunia  (ealect.l,  S66. 
Pbylolturin  leclect.l,  R65. 
Picolin,  MH,  .i74. 
PioKwluoine,  r>8.1. 
Piorolichenln.  liSl. 
Piorotoxin,  534,  OSi,  (132. 
l^ierkH'H    ■olution    ammon. 

Pile  ciHirecti'nQ,  H7I). 
electuary,  S'O. 
ointment,  9:14. 
of  weighle,  70. 
Pile's  ohetT7-lBarelwater,S6-'l. 
rale^  for  oblatning  aloobol 
of  certain  strenj^hs,  87. 
table  of  <ipe(.'ific  {parity  of 
water,  XI. 
Piil  boies,  .10. 
necked,  .W. 
coating,  KH5,  1033 
Purley,  1034. 
gelntiiie,  NHS. 
Franciscm'  apimratns. 

Proctor,  1034. 

rajtar,  WTi,  1033. 
compremed,  KK7. 

Bmedler  apparatus,  XXT. 
disiiemring,  10.31. 
division,  H!>3. 
dastine,  la')3. 
excipienta,  890. 
fiaisher,  >i9-2,  893. 
forming,  1031. 
Iielatine  coating,  SS5. 
gilding,  SHO. 
machine,  46,  892,  1032. 

WilMin's,  46. 

Wire's,  46. 
massea.    See  Mnma. 
preimration,  8fiO. 
roller.  4fi,  8fl2. 
silvering,  HH6. 

BnbBtances  adapted  to,  SRS. 

unsaited,  600, 
■Dgar-coated,  S"^,  1033. 


an^  asaftetida,  897. 

and  iron,  897- 

and  mastlob,  897. 

and  myrrli,  897. 
aloin  and  uoduphylliD,  903. 
AuderHon'B,  VKki. 
anodyne,  IN  17. 
anti -bilious,  903. 
antimonil  comp.,  898. 
aperient,  Cntter's,  902. 

Milchell'B,  903. 


ind    tonic  (Par- 


Mfitter'9,  908. 
asafiBtida  89^^. 
Becqiierel'B  gunt,  901, 


camphor  and  opium,  906. 
cannabis  indioie,  907. 
cathartic  comp.,  893. 

mwlified,  903. 
Chapman's  dinner,  902. 

intermitteniB,  906. 
ohinoidine,  905. 
cinclionine  imlpfa.,  905. 
colehiu.  c.  hydrargrr.,  902. 
oolocyntb.     and     byoscy- 

amus,  902. 
OopB.iba.     See  Miimii. 

oomp.,  908. 
costiveneas  habitual,  ilU2. 
crotou  oil,  90;(. 
dinner,  Chapman's,  902. 
emmenagoj^ie.  Otto's,  907. 
extract,  cannabis,  iNJT. 
female,  lIoojier'H,  IWM. 
ferri  carbnnal.   See  Xaua. 

iodide!  899! 


et  quiiiinie,  90.">. 
galbanicomp,,  90(>. 
gout,  Becqnerel's,  901. 

Lartiqne'n,  901. 

Vance's,  907. 
Hooper's  female,  tO-'M. 
byd  rarefy  ri  bichloridi.  907. 

'ioflidi  comp,,  907. 
inlerniitlenia.      obstinate, 

iron.'  ^Pill'Fr^l. 

IMy  Webster's,  897. 
Lartiq^ne's  gout,  901. 
Laxative   iind    tunic,    l>r. 
Thomas's,  90*i, 

Marshall's,  10.i4. 
Milchell's  aperient,  9ll:'. 

Ionic,  906. 
Uulter's  aromatic,  908. 


opii,  900. 

el  camphor,,  906. 
Otto's  emmenagogae,  1>07. 
phoiqihonuj,  900. 

flumbi  acet.,  904. 
lummer's,  898. 
podophyilin  et  aloin,  903. 

tonic,  903. 
Queveune's  iron,  906. 
qninidius  sulph.,  90.1. 
qnininie  sulph.,  904. 

soluble,  9i)4. 
rhei,  900. 

rheumatic.    See  QaiU. 
Rioord's  lar   and  copaira, 

908. 
saponiflconip,,  IJll. 


Tbomi 


tonic,  aromatic,  906. 
laxative  iThomaa's),  902. 
podophyUin,  903. 
Mitcbcll'a,  906. 

Vance's  gout,  907. 
PiIocar|>iae,  o70,  686. 
Pinifdcrin,  631. 
Piuite,  436. 
Pint,  7a. 
Piperacett.  alkaltrida,  672. 

Bssentiii  oils,  603. 

neutral  principle,  1130. 
Piperidine,  57,1,  613. 

piperate,  613. 
Piperine,  Tui,_  613. 
Piperoid  of  giuger,  766,  757. 
Pipsissewa  beer,  1066. 
Pilayine,  604. 
Pitch,  Burgundy,  522. 
Pi  I  Canadensis,  522, 
Plants,  collectioD,  IWt, 

cultivation,  ION. 

desiccation.  111. 

drying     and     powdering, 

Plasma,  948. 

belladouQip,  948. 

picis,  948. 

ptumbi,  94ft, 

potassii  iodid.,  949. 

sinapis,  949. 

tar,  948, 
Plarnnato,  935,  948. 
Plaster,  acid  carbolic,  648. 

adhesive,  940, 
tin  can  for,  ,".0. 

amidou,  946. 

breast,  942,  945. 

Dex-ees',  942, 

Wilson's,  943, 
Burgundy  pitch,  939. 
com  annular,  946. 

diach'yinn!  482,  940. 
hemlock  pitch,  939. 
isinglau,  453,  938. 


;vGoo»^lc 


1080 
PlMter— 

lead,  482,940. 

Logan'B,  S42. 

munmai7  at)ac«8B,  ^MS. 

muBtard,  950. 

BedHtive,  PancoBst'ii,  943. 

spice,  SAO. 

itrengtheiiing,  9.1H,  £Mt. 

thajisia,  424. 

univenal,  942. 

wannius,  9311. 

white  felt,  946. 
Plaster  block,  94.1. 

oloth,  94t<. 

OQ  iloeskiii,  947. 

irons,  944. 

^readiDg,  943. 
machine,  948. 
Plasters,  U35. 

aaofficinal,  941. 
Platinum,  324. 

binoiitle,  324. 

omcible,  1(M. 

oilde,  324. 

perch  loride,  324. 

and  wdiuin  obloride,  324. 

test  solution,  410. 
Plamb^fin,  630. 
Plambaginaoeie,         neatral 

priuolple,  630. 
(Plumbi),  Bcetu,  331. 
teat  solution,  407. 
teated  volnmet,,  414. 

oarbooas,  332. 

chloridum,  333. 

iodidnm,  333. 

aitraa,  333. 
fasua,  334. 

oiidDin  rubrum,  334. 
semivitreum,  334. 

pmtozidum,  334. 

subaoetos,  liquor,  335. 

taunas,  336. 
Plumbum  {Lead!,  330. 
Plamnier'B  pilla,  898. 
Podophfllin,  855,  856. 

pills,  903. 
"*— on  olos"* 

34. 

Polariscope,  434. 

Polarization,  434. 

Pollen  in,  419. 

Palyahroite,  553. 

Polychrotne,  «24,  633. 

Polygalin.  G36. 

Pomade  of  iodide  of  polas- 

Poinatnni,  ioiT. 
PoppTheads,  434. 
Populin,  B30. 

(ecleot.),  865. 
Porcelwn  cup,  47. 
PorphTrhartnine,  672,  .W6. 
Porphyroiine,  570,  682. 
Fort  wine.  460. 
PoBture,  change  of,  1043. 
Potash,  214. 
PotassB,  214. 

saturating    power,    212, 
213. 

lealed  Tolum.,  414. 


Potassa— 

caustic,  214. 
cum  calce,  215. 
hvdrat«,  214. 
I      hydriodftte,  178. 
Bulphurala,  217. 


!,  217. 

leM«d  Tolum.,  414. 
antlmaniaa,  396. 
ars^itis  liquor,  387,  642. 
bicarbouae,  218. 

saturating    power,    212, 
213. 

tested  rolam.,  414. 
bicbromas,  219. 

test  solution,  407. 
Tolum.,  411. 
binilphaa,  220. 
bitartras,  220. 
boracico-tartras,  221. 
et  boracis  tartras,  221. 
bromidum,  183. 

tested  voium.,  413. 
oarbonas,  221. 

impnra,  214. 

pura,  222. 

saturating    power,    212, 
213. 

tested  volnm.,  414. 
chloras,  223. 

tablets,  880. 

yield  of  oxygen,  171. 
chromas,  225,  405. 

leBlgolutiou,  408. 
citran,  2*25. 

tested  volum.,  414. 
cyanidum,  226,  543. 

tested  volum.,  413, 
ferrioyaiiide  testsolut.,  40n. 
ferrocyauid,  227,640. 
.  iodidum  173. 

test  solntion,  409. 
iodo-hydrargyr.  iadid.,314. 

test  BalntioQ,  409. 
et  hydrargyr.  lodid.,  314. 
hypermanganas,  381. 
hVpophosphia,  228. 


Powder- 
antacid,  821. 
.     anti-iutennittent,  820. 
antimouial,  396. 
Tyson's,  392. 
•utispaimiodic,  822. 
aromatic,  818. 
astringent,  821. 
bianinth  and  rhubarb,  822. 
bleach  iug,  284. 
boiM,  50. 

calomel  and  jalqi,  323. 
Castillon'i,  1049. 
ohalk,  821. 

cochineal,  comp.,  707. 
compositioD,  11153. 
diarrhosa,  821. 


1  volui 


,414. 


phosphBB,  230. 

pmsEiate,  yellnw,  227,  640. 

sesquioarlMinale,  22S. 

nlicas,  231. 

et  Bodii  tartras,  226. 
tested  Tolum.,  414. 

sulphas,  231. 

ml  phis,  232. 

sulpbo-carbnlas,  251. 

Bulpho-cienilate,  ■'■60. 

tartnw,  232. 
test  BolutiOD,  410. 
tested  Toluui.,  414. 
Potassio  Bupric  tartras,  410. 
Potato  March,  431. 
Ponltioe,  949. 
Pound,  67. 
Pouring,  134.  1038, 
Powder  (Powders),  813. 

Algaroth's.  390. 

ammon.  carbon.,  822. 


of  ii 


dnsllng  ol, 
^ervescing,  fever,  989. 
envetope,  1023. 
ergot,  comp.,  K23. 
SuenesB,  118. 
folding,  1022. 
fumigatine,  1014. 
gastnc  irritability,  822. 

Eiuge,  1024. 
eavy,  admin  iatntion,  816. 
indigestion,  chronic,  823. 
iron  and  quinine,  820. 
Jacobi,  396. 


laoti Dated,  814. 

magnesia  and  rhubarb,  820. 

morphine,  diluted,  822. 

neutralizing,  823. 

paper,  1022. 

pr«ci|>itated,  119. 

sachets,  1014. 

sedative,  821. 

Seidliti,  81S. 

siUng,  118. 

soda.  990. 

stimulant,  823. 

styptic,  997. 

substances  adapted  lo,  816. 

unsuited  to,  815. 
uterine  hemorrhage,  823. 
yeast,  990. 
Powdering,  ill. 


r,  115. 


Precipitant,  119. 
Precipitate,  119. 

red,  316. 

white,  318. 
Precipitation,  119. 

jar,  120. 
PreparatiouB      best      given 
alone,  975. 

extemporaneous,  962,  977. 

pennanent,  952. 
Presoriptlon,  951,  955,  957, 
958, 

abbrerlaUona,  86S. 
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Preneription — 
adjnvfuit,  969,  969. 
basia,  959,  969. 
blanks,  937,  968. 
cbirogmphy,  956. 
compound  iug,  1018. 
oorrectire,  959,  969. 
counter,  32. 
ditaeot  959. 
dupewng,  1021. 
«xcipi>nt,  876,  9.^)9. 
grammatical  eiplanationi, 

995. 
hcadinf^,  957. 
inacription,  959. 
label*,  1027, 1028. 
langnsge,  963. 
nuinerali,  956. 
paper,  957, 1022. 
reading,  1030. 

ugnatura',  95<),  961. 

■utoc'ription,  969,  960. 

snperacriptioD,  959. 

symbols,  966. 

Bjiionyni,  explanatory,  954. 

Tials,  1025. 

writing  of,  967. 
Primulaueie,    nentral    prio. 

Ciple,  02!l. 
Principles,  aeatJttl.  S2'2. 

animal,  6.12. 

nitn^nized,  632. 

((iiaternary,  632. 

ternary,  623.' 
PHwess,  oarbooating,  165. 
Pmoesses,      pharmaceutloal, 
104. 


of  reduction,  lOTi. 
of  solution,  106. 
Procter,  Jr.,  drop  table,  76. 
fluid    extract   BDtbemidiH, 


ISDEX. 

I  Protection    from    lishl 

aiok),  10*-.. 

!     compounds,  145,  449. 

I  Protopiae,  670. 

I  Protoqainamicine,  .^72. 

I  Prunes,  444. 

<  Prunin  (eoleot),  S6fi. 

'  Pru^ian  blae,  SUS. 

I  Psendo  morphine,  570, 

sugars,  436. 
,  Psoralein,  684. 

Pielela  (eclect.},  8S5. 
'  Pnlpe,  868. 

"~'-;eres,  81 

819. 

!  Pulvts,  AlgMOthi,  390. 

I     aloes  eteaoelle,  822. 

I      antimonialia,  817,  818. 

aromaticna,  SIT,  818. 

cretaoomp.,  817,  81S. 

Pb.  Br.,  818. 
efferrescens  oomp.,  819. 
glycyrrhine  oomp.,  819. 
rpecMaanhe  oomp.,  819. 

et  oi>ii,  819. 
Jacob!,  396. 
jalapic  com]).,  620. 
morphinK  attenuatua,  82S 

comp.,  820. 
rhei  eomp.,  820. 
Punicin,  625. 
Purpurin,  659. 
Purree,  661. 
Putcha  pal,  1009. 
Putre&ction,  639. 
Pyin,448. 
Pyrene,  602,  548. 
Pyridine,  674. 
Pyroacetic  spirit,  428. 
F^roiylio  spirit,  428. 
I  Pyroxylin,  420. 
I  E^roxylon,  420, 
!  I^rrhol,  548, 
I  Prrrbollne,  574. 


ayrup        hypophosphites, 
corn]).,  .t61. 
of  calcium,  277. 
Iodide  of  iron  and  man- 


piiuiasewa,  778. 

Proctor  on  coating  pills,  10.14. 
Proof  spirits,  462. 
Propherotim,  620. 
Pmphetin,  626. 
Propyl,  49.1,  648. 
ProjnFlamlne,  573,  619. 


Quantitative  testing,  402. 
Quantities,  apportioned,  951 
,    Qaamin,  tS24,  USS. 
Querciii,  630. 
Quercite,  4.K). 
(jnercitin,  559. 
Qnercitnn,  661. 
Quevenne's  iron,  376, 
Qaicksilver,  307. 
Quinaniicine,  672. 
(iuinamidiiie,  572. 


rhhrii 


,619. 


, jsoeS,  434. 

Quinidamine,  671. 
Quinine,  671,  589. 

amorphous,  602. 

tests,  589,  .^3. 

antimonias,  ^6. 

arsenis,  696. 
biaulphw,  690. 
citras,  597. 
gallaa,  597. 


697. 


sulphas,  592. 

adulterations,  594. 

mlphocarbolas,  697. 

taunas,  597. 

tartras,  597. 

uraa,  597. 

TaleriaD>s.596. 
Quinlcine,  572,601. 
Quiuidiiie,  571,  69~ 

hydriodate,  698. 

sulphate,  698. 
Qaiuoidine,  602. 
QninoUiw,  548,  674. 

K. 

Rabbit  fU,  494. 
Rademacber's  tineture  ferri 

aoet.,  304. 
Radiated  heat,  147. 

Raisins,  444. 
Rand's  oollodioD,  422. 
Ranges,  56. 

R«DU  Dcu  1  acea,al  kBluids,5C9. 
easeotial  oils,  505. 
eutral  principles,  623. 


18. 

Rattlesnake,   Bihron's   anti- 
dote, 182. 

Reagents,  405. 

Reaumur's  tlieruiometer,  99. 

Receiver,  quilled,  151. 
tubulated,  15U. 

Recipes,   for  |»pular  reme- 
dies, 10.<j2. 


n,  5.52. 


preoipitate,  316. 


Redi 


I,  164. 


tube,  165. 
Repanin,  630. 
BeguluB  antimonii,  389. 
Remington's  still,  160. 
Repercolation,  136. 
ResedaceK,  essential  oils,  50S. 
Retina,  619,  854. 

copaiba,  854. 

jalapa,  854. 

podophylli,  864. 

scammnaii,  856. 

■    Br.  Ph.,  856. 
Resiiioids,  851. 
Resins,  617. 

decoloration,  167. 

fossil,  619. 

proper,  678. 
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Hetort,  plBin,  l.Vi. 

stand,  ISO. 

tubulated,  Ifil. 
Rhabarberin,  534. 
Khamiiaoea;,  nentnl  print 

]>lea,  6-25. 
Kb  am  net!  n,  G5tl,  S25. 
Rhimnia,  02  j. 
Kbainntiein,  634. 
Khoin,  634. 

(edeck),  tORi. 
Rhenmado  jdlU,  mi. 
RheDmiii.SM. 
Rhinanthin,  439. 
Rhodeoretin.  .■il8  634, 
Bbodoiunthiu,  .'152. 
KbiMullDe,  570. 
Rhubarb,  820. 

and  niaftDcris,  HW. 

percolating,  144. 

powdering,  VtS. 
Bhiuin  (eolecL),  N&V 
Rice,  432. 

jellj,  10*1. 1049. 
Richard's    chalk     miiture, 

1(1.^. 
Richardson's  ootap.  gjmp  of 

phcnph.,  353. 
Rooaliti^  ores,  164. 

oi^nic  ■obManoat,  134. 
Robert's  syrup  phoaph.  iron 

etanimon.,  360. 
RoberrahrB  Males,  38, 
Rnccelin.  560. 
Knclielle  salt,  2:20. 
Rook  oundjr,  437. 
Rnnm,  uliMige  of,  1044. 
Room,  collection,  106. 

drying,  \06. 
Hosacev,  alkaloids,  G73. 

essential  oils,  .<06, 

tientral  prindplea.  626, 632. 


essence,  lOOS. 

leaf-tablets,  8t«. 
liti  salve.  <I30. 
water,  toilet,  lOOfl. 
geranium  water,  lOOB. 
Rosin,  ma. 

Rottleriii,  553. 
Rubiaceie,  alkaloids,  573. 
neutral  principles,  623. 
Rules  of  a  pharmacentJeol 
store,  IO40. 
for   obtaining   alcohol  of 
certain  sp.  gray.,  HT, 

Runiicin,  634. 
Rumin  leclect.1,  866. 
Rump's  quinine  teat,  .194. 
Run)ce's  BUf^r  test,  442. 
Russian  isingliUR,  4.S2. 
Rutaoeti'.  alkaloids,  670. 

essential  oils,  .506. 

neutral  principles,  624. 
Rntyle,  41JN. 

hydruret,  498. 

s. 


tiacuharine  principles,  4 
ijaccharonieler,  ''4,  M7. 
Sacchanini,  44r<. 

lactin,  444. 

Batumi,  331. 
Fiaoliet  uovdere,  1014. 

thmgipanni,  1014. 

heliotrope,  1016. 

marecbale,  1015. 
I  milletieur,  1015. 
Safety  can,  27. 

tube,  15R. 
Sag^>enum,  521,  623. 
18^,431. 

jeliy,104«. 
Sd  ammoniaci,  25fl. 

dinretioos,  ^17. 
!     Epramenis,  2!)|. 

pranello-,  230. 
I     Rochelle,  226. 

'  Salep,  434. 
{  Saleratus,  222. 
.     sodium,  239. 
Salicaoett,  neutral  prindplca, 
i  630. 

Ralicin,  4!)8,  tiSO,  636. 
SalicyJe,  498. 

hTdruret,  498. 
;  Salicylites,  543. 
I  Saligenin,  498,  6.17. 
.  Saline  draught,  »SS. 
Saliretin,  637. 
i  I^olaaimna.  631. 
Salt  bath,  242. 
Salt  nioutha,  20. 
Salt,  common,  242. 
Kpsom,  291. 
Glaiiber'i,  249. 
Rochelle,  226. 
siiiellinK,  267. 
of  tartar,  221. 
Saltpetre,  229. 
Salve,  Decker's  eye,  933. 

Deshlcr'fl,  917. 
'  Sandnrac,  .119. 
,  Saud-bath.  100, 
Sangiiinarin  (eclect.),  866. 
!  Sunguinarine,  570,  683. 
Reelect.  I,  866. 
Sanlalaceie,  eesent.  oils,  511. 
I^anlalin,  .'iSS. 
Santonates,  536. 
Santonin,  .533,  635. 
Sap  Kreen,  r^^8. 
Sapitidoceie,  alkaloids,  670. 

neutral  prin<nples,  624. 
Supo,  4Kfi. 
mollis.  486. 
niper,  486. 
viridis,  486. 
vulgarin,  486. 
Sapogenin,  623. 
Saponin,  623,  626. 
Sapotacef,    neutral    princi- 
ples, 624. 
Saratoga  water,  artifldal,  1' 
Sarkina,  448. 
Sarkosimi,631. 


.  Sanofras— 
I      medulla,  434. 
pith,  434. 

Saturation,  chemiool,  12S. 
I      pharniaceuticaJ,  133. 
'  Sauteme  wine,  460. 

Scales,  35. 


Kubervahl'a,  38. 
Scammonin,  628,  6.15. 
Scanimony  531,  624. 
Scheffer,     lime,     hypophos.. 


Scbeibler's  alkaloid  test,  .567. 
Schiedam  schnappii,  66-'>. 
Schiff's  spec.  grav.  method. 


83. 


Schlippe'n  6 
Schmidt's  s 


^         salt,  31'e, 
Schmidt's  sugiu  lest.  442. 
Schonbeiii's  os>ne  teiit,  172. 
Schiiltze's  alkaloid  test.  ,''>«7. 
Schwartien  berg's      alkaloid 

test,  .M6. 
Schweizer'B  Bolrent  for  lig- 

nln,  417. 
.Scillite,  4.35. 
Scillitin,  631. 
Sell  I  i  tine,  631. 
Scop«rin,  659,  625. 
Scordiin,  639. 
Scott's  pills,  1065. 
Screen  for  gas-lamp,  M. 
SerophnlariaeeK,    neutral 

prinoiptes,  628. 
Scmphalaiiii,  829. 
Scruple,  67. 
Scrupatns,  9^. 
Scudamnre's   goat   mixture. 


'  Sentallarin  leclecl),  866. 
,  ScotellariDC  (eelect.),  866. 

Scyllite,  43,5. 

Sea-water,  artificial,  1003. 

Seoaline,  673,  619. 

Secrets,  medicated,  884. 

Seed  colleciian,  107. 

Seed  Inc.  .519. 

Seidlitz  powders,  819. 
'  Selecia  e  presi-ripta,  966. 

Selecting     and      combining 
medicines,  967. 

Semis,  956. 

Senecm  (eclect),  867. 

Senecionine  (eelect.),  867. 

Senegin,  536. 

Senna.  )iercolating,  144. 

Sepeerine,  572.  613. 
'  Serpen  tarin,  630. 

Semin  blood,  446. 
lactis,  448. 
I  Sesanii  folium,  434. 
[  Sevum,  !)I3. 
I  Shaker's  herbs,  107. 

Shelf-brackets,  28. 

Shell  of  egg,  449. 

Shellac,  519. 
'  ShelTiuR,  23.  24,  28. 
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Shwry  wine,  *((). 

Sodii  acetae,  238. 

Solution- 

acid,  Unnic,  test.  410. 

eliiirciDchona  temt.,  7ffl<. 

anenias.  .■*«<. 

(artsHc,  teat,  410. 

elBorichlorid.,  321. 

albumen, '407.^ 

tm. 

benioaa,  237. 

alkaliue,  Fhysiidi's,  660, 

Show-colon,    freexin^    pre 

bibora«,  240. 

alumina  beuioated,  329. 

VBnlei,i5. 

ammonia,  26:(. 

satnratiDfc    power,    aia, 

in  alcohol.  265. 

Sho«.ja™,  i). 

2i:t. 

tested  Tolamet.,  414, 

stronjt.  2W. 

Sieye.,  44,  1 1.1. 

venalis,  S:i9. 

acetate,  264. 

lifter,  Blonil's  flonr,  119. 

carbon,  teat,  407. 

Sifting,  IIH- 

pwAine,  HwriB'i,  119. 

teat,  volumet.  414. 

chloride,  t«at,  408. 

citratis,  265. 

tetrurolutnel,  413. 

biUrtrai.,  te«l  BoJutioD,  407. 
borsfi   ^40. 

oxalate,  test,  409. 

lic'u"^''"'"""'''''^' 

phojyhate,  twt,  409. 
rolpHlde.  test,  410, 

bromidnm,  lH.i. 

valerianate,  Pierlot^708. 

Silvering  pilli,  vm. 

antenical,  Biette'a,  386. 

FowlBr-a,  .387, 

pies,  SS4. 

test  solnlion,  4«t7, 

Pearson's,  3NK. 

tent,  volumet.,  414. 

barium  chloride,  teat,  408. 

Ijlumpine,  03!. 

eieiccata,  242. 

nitrate,  teat,  409, 

bismuth  and  ammoo.  d- 

Hink,  33. 

21,3. 

trat.,39a. 

Sinkalinft,  032. 

tesltd  volomet,  414. 

bromine,  181. 

fliphon,  137. 
bottle,  194. 

cbioras,  242. 

calc.  chloride,  276, 

chloridum,  243, 

lest,  40«. 

Itallnek'a  cubor,  57. 

choltm,  5.17. 

aolphate,  t«t,  410. 

Silling  ap,  104.1. 

oholeinafl,  4.'i4. 

oii™.,  2*t. 

chlorine,  17.''. 

Stcim  roilk,  tf(l. 

tested  volumet.,  412. 

.■*kulBine,ti31. 

253. 

copper     ammon.     iulph.. 

Slide  for  mortsn,  3.1. 

ethylao,  244. 

test,  407- 

Slipper  bed-,«in,  .W. 

Bulphate,  1^.410. 

Dobell'B,  1004. 
Donovan's,  386. 

Slo^m^H  lu^Dgl  Wnj,  873! 

tent  aolaUon,  408. 

Small  hrer,  4rtn. 

volumet.,  411. 

iodidum,  17!>. 

422. 

m. 

molybdate,  40«. 

Fowler'a,  387. 

9nlelliuB■lM^ll^  2.i7. 

Ditras,  24ti, 

gelatin,  teal,  408, 

gold  chloride,  teat,  408. 

lifll. 

test  TOlutinn,  4119. 

guttapercha,  643. 
Harie^s,  388. 

Smilncin.eSI. 

phosi.ho-tui.e«tae,  687. 
et  plalini  chloric!.,  324. 

(ecleot.),  ««7. 

iudiK",  test,  408. 

Soap.  4W),  4H,J. 

pf  rophnaph.,  24 H, 

iodine,  teal,  40fl. 

antiduCa  tn  acida,  192. 

»licflaa,  248. 

volumet.,  412. 

black,  4Se. 

sanlDriinne.  24!  I. 

iron,  chloride,  ;t44. 

Casliie,  4N6. 

siliealie  liquor.  249. 
subboraa,  239. 

teat,  408. 

oonimon,  4Sfl. 

citmte  and  quiniDe,  .156. 

fii(,4S0. 

sulphaa,  2.50, 

malnle,  981. 

slaw,  486. 

>ul|>hi^  2.W. 

nitrate,  3&>, 

green.  486. 

tested  volumet.,  413. 

?^m;486. 

sulphocarbolaa,  251 . 

potaB8a,4Bo. 

aulphovinas,  3.i2. 

aulphate,  309. 

resin,  486. 

Boda.  4a5. 

tunestas.  2.W. 

lersnlphale,  373. 

Boft,  488. 

valerians*,  2.12. 

Windsor,  486. 

Sodium.  234. 

lead  acetate,  lest,  407. 

Soda,  234. 

salt.'.,  2.3,3, 

Ledoyen'a,  3.3.3. 

vol.  lolaaon,  41S. 

lime,  282,  642. 

teitted  vnlumeL,  414. 

im. 

tested  volnmet.,  414. 

caustic,  234. 

neutral  principles,  628, 

saccharaled.  383. 

Solanine,  .-|72,  ii08. 

tested  volumet.,  414. 

mint,  990, 
powders,  990. 

teat,  (116. 

litmus,  406. 

Solanldine,  m*. 

Lugol's,  180. 

Uagendie's,  801, 

waflhine,  241. 

Solution- 

maenesium,  teat,  409. 

acid   hvdKHolphuric,  test, 

citrate,  290. 

'^ier.''lW>. 

mercury  iodide,  and  pot«^ 

counter.  27. 

oxalic,  volumet,,  414. 

slum,  409, 

■ynips,  78fl. 

picric,  test.  409. 

Chloride,  t«l,  409. 
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Solution— 

Species— 
l«aoteH.Sl.Oeriiiain,M2. 

Spirit  (SpiritaaV- 

mereufT,  txHr&Us,  314. 
Moiviel'B,  369. 

ulis  dulcis,  462. 

pecHimles,  81  :l. 

finapia.  1016. 

morphine  sulphate,  801. 

cumfruoiibnti,  SI3. 

spearmint,  665.  668. 

Specific  gravity,  77. 

sweet,  459. 

PierlofB,  708. 

turpeiiline,  503. 

pJatinum     chloride,    lelt, 

botUe,  80.   ' 

vinlgallici.  462,  666. 
wood^  428,  470. 

410. 

eitemporantvun,  81. 

potaasa,  :.M.'i. 

Spitta's  lo«t.((«e,  H73. 

potaiuio-ciipric       tartrate. 

liquids,  82. 

I*st.  411). 

Sohitr'-  method,  8.1. 

Sponge,  burnt,  164. 

Sponges,  how  lo  keep,  25. 

of  water  at  dilFemi  teiD- 

sUonfula,  75. 

v<.IumBL,411. 

jieraturea,  8.H. 

Spreading  of  blisters.  918. 

climmHie  leal,  4I)S, 

plasters^  H4:i,  S47. 

ferriilcyBDide,  t»t,  408. 

light  Eubalancex,  7li, 

Squibb's  general   apparatiu 

ferrocyanide,  teat,  40S- 

iodide,  t«et,  409. 

Sperm  aoeti,  487. 

stand,  156. 

and  mercury,  4W. 

cerate,  916,  92.1. 

condenaer,  154. 

mixture,  994. 

grummet,  132. 

BQlpbuli-,  teat.  410, 

Spice  plaster,  Parriji.  950. 

percolator,  139, 

Pravsw'B,  ;*4+. 

Squills,  percohlting,  136. 

pmcewws  of,  105. 

letliereua,  462,  468,  664. 

ISquire'a  infusion  pot,  654. 

qainiuK  et  ferri,  9H1. 

ffilheris  uceWc,  462. 

St.  nermain  tea,  812. 

teat,  407. 

(drops).  76. 

;«0«. 

nitrate,  loH,  40H. 

Stsina  of  nitric  acid  ramoved. 

volumet.,  413. 

nitrici.  462,  467,  664. 

261. 

■ulphala.  teat,  410. 

nitroei,  4ti3.  467,  664. 

nitrate  of  silver  removed, 

Boda,W 

(dropa),  76. 

369. 

volumet..  4I.'>. 

and  ^im  Arabic  In  mix- 

Stand,    general    ^paratni. 

-     turea,  1037. 

156. 

burette.  404. 

chloMla,  236. 

lart  volumcL,  414. 

teal^  volumet..  412. 

nromat..  266,  642,  664. 

retort,  155. 

hyi«8ulj)hite,  teat,  408. 

unise,  664,  666. 

Btaphixaine,  569, 675. 

volumeL,  411. 

of  Bnt«,  470,  631. 

Starch,  430. 

phosphftW,  test,  40fl. 

aurantii,  664,  666. 

ttuiro- citrate,  2fi3. 

camphora,  664,  666. 

lodalum,  431. 

turmeric,  406. 

iodide,  soluble,  180. 

line,  chloride,  297. 

ajrnp,  180. 

SolutioaB,  121,  971. 
in  aloobol,  642. 

ether.     Se^  Spirit,  ^er. 

Ktas'  alkaloid  teat,  568. 

fi'rri  chloTSL  lether.,  344. 

Steam-bath,  102,  148. 

formicie,4-0,  Kll. 

modified,  148. 

frumenti,  462,  664. 

complex,  121. 
in  ether,  643. 

of  Garos.  710. 

102. 

Kaultheris.  66.';,  667. 

Stearin,  482. 

aimple,  121,  M2. 

hartshorn,  26,1. 

Stwirn's  gljcerole   of  lactn- 

te«t,  407. 

iron,  chloride,  344. 

cariom.  795. 

volumet.,  411. 

juniper,  (i6.i,  667. 

Stearopten,  4!HJ,  503. 
aterculiaces-,  alkaloids,  570. 

ill  water,  64-2. 

C«mp.,  665,  667. 
laveuder.  665,  667, 1010. 

in  wine,  643. 

Stibium,  389. 

Solvent.  ISl. 

eomp..  m,.  667. 

lemon,  666,  668. 

Still,  159. 

666.  S6fl. 

menthie  piperita.  665,  668. 

•Mpper,  159. 

Sorbin,  43.->. 

vlridiB.  666,  668. 

pharmaceut.,  159. 
lleminglon's,  IflO. 

Sorbite.  435. 

Soup,  vegetable,  1049, 

mustard,  1016. 

Stillinsin  'eclecL],  867. 

mvrciB..  665.  668. 

Stopper,  frum  elastic,  49. 

removed,  10.19. 

ravrinticiB,  665,  66tf. 

Spargine.  6.11. 

neutral,  4.59. 

Sparrow-B  eentrifagal  mixer. 

iiitri  dulcia,  462,  46a. 

Stonix,  ,532. 

S78. 

(dro|i«),  76, 

and  gnm  Arabic  in  mix- 

ment. 17. 

Spatula,  bone,  46. 

tures,  1037. 

rules  and  regulationa,  1040. 

Klan,  45. 

nutmeg.  66.5,  6Kfl. 

Stove,  gas,  95, 

ivory'.  45. 

odoratus,  665. 1008. 

Stnuucr,  124. 

oranjre,  6.14.  6tf6. 

flannel.  126. 

»tepl,  4-S. 

peppermint,  666,  868. 

jelly.  Physick's,  126. 

reat  fnr,  45. 

proof.  462. 

Straining,  124. 

SpeciH.,  .112. 

pyroncetic,  428. 

sTmps,  125. 

pyroxylic,  438. 
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Btrnthiia,  62S. 

Sweet  ipirit,  459. 

Byllaboa- 

Strychnine,  671,  606. 

of  nitre,  462,  468. 

muoila^nouB      medicine*. 

acetate,  f>U6. 

bydrlodato,  606. 

Syllabus— 

4^ 

iodate,  606. 

abatracts,  824. 

neutral  priuciplea,  animal, 

mnriate,  808. 

Bceta,T05. 

632. 

nitrate,  606. 

adds,  asiringent,  661. 

«Dlph»te,  606. 

632. 

bumate.  606. 

637. 

test,  616. 

animal,  556. 

sulphuretted,  632. 

from  cryptogamio  plants. 

ternary,  623. 
oils,  essential,  605. 

carbo-hydrogen,  502. 

Stjptio.  botanic.  1014. 

669. 

Stjmaea:,  bftUami,  621. 

fivm  eaaential  oUs,  639. 

Stvracin,  522,  523. 

&tty,  480. 

Stjrait,  622. 

fmit,  626. 

oxygenated,  505. 

dJamita,  622. 

deriMUJTOP,  630. 

Styrol,  522,  623. 

fixed  488. 

S^rone,  514. 

fromph^^ogamicpluils. 

volatile    empyreumaUo, 

.558. 

501. 

Sublimation,  163. 

yirluca  of  planla,  633. 

ointments  and  cerates,  920. 

of  camphor,  163. 
SahwripUon,  959,  960. 

oleoresins,  620,  754. 

opium  preparations,  798. 
plasters,  9:(6. 

Sncci  (juicea),  768. 

alcohol,  amylic  and  deriv- 

Socciiium, 51». 

atives,  475. 

Snccna    liqnirltJie   depont.. 

bntylic  and  deriTatives, 

powders,  817,  818. 

476. 

taraiaci  paratna,  758. 

animals,  448. 

Snet,  913. 

460. 

resins,  518,  864. 

8aj?ar,  434. 

methylic     and     deriva- 

barley, 437. 

tive,  470. 

clnea,  443. 

cane,  437. 

saocharoidB,  436. 

rfl^S-iT''"^- 

artificial,  672. 

eUver,  286. 

map,  486. 
sodinm,  233. 

ergot,  4.S5. 

ternarv,  573. 

fruit,  434,  43r. 

artificial,  673. 

granulee,  888. 

aluminium,  326. 

SiS. 

reaf*' 

ammoDium,  256. 

sugars,  psendo,  436. 

milk,  435,  4.18. 
pseado,  436. 

antimony,  390. 
aqaB.64y. 

true,  434. 

sulphur,  188. 

and  salt  compound,  437. 

arsFnlc.  884. 

suppositories,  912. 

speeific  grravity,  760. 

astringents,  550. 

nrrups,  782-767. 
tinctures  (general),  676. 

t^,  4.'i9. 

balsams,  521. 

true,  434. 

barium,  270. 

amrooniaial,  673. 

In  arine,  442. 

bismuth,  397. 

aromatic,  672. 

Sulphates.    See  B(M«. 

bromine,  181. 

astringent,  673. 

Sulpho-sinaniain,  632. 

oadminm,  303. 

cathartic,  674. 

anlphur,  1HS. 

calcium,  271. 

narcotic,  671,672. 

flowers,  1H8. 

campho™,  516. 

sedative,  671,  872. 

golden,  393. 
inhairdressingg,  189. 

930. 

stomachie,  674. 

iodide,  IM. 

conserves,  868. 

resinous,  674. 

lac,  189. 

copper,  303^^ 

tonic,  673. 

lotum,  189. 

troches,  877. 

milk.  189. 

electuaries.  369. 

vinegars,  705. 

extracts,  832,  833. 
fluid.  714-721. 

watfrs,  647. 

sublimed,  188. 

wines,  097. 

washed,  180. 

fate,  486. 

line,  293. 

Superscription,  9.59. 

flucosides,  443. 

SymbolsinprescriptinD.,9B6. 

Eo1d,321. 

gum  resins,  521. 

Synanthrose,  435. 

pums,  4.13. 

Synaptas,  446. 

iUt  of,  912. 

moulds,  .Vrehibald'B,  910. 

infusions,  667. 

Syntonin,  448. 
Svringe  displacer,  140. 

iodine,  178. 

brass,  910. 

iron,  336. 

Syringenin,  827. 

pewter  909. 
numbered,  912. 

lead,  330. 

Srrin^n,627. 

lignio,  419. 

Synip  {Syrujraa). 
Syrnpus,  782,  767.  788. 

officinal  directiont  for,  mo. 

commonly  used,  912. 

litJiium,  256. 

Surinamine,  .570, 586. 

loiengea,  877. 

acaoiK,  762,  767.788. 

Sweet  oil.  486,  487. 

acidicitrici,762.  767,  769. 

adulterations,  487. 

manganeae,  376. 

hydriodioi.  767,  769. 
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Syru|>U!i  aciJi  hydriodici— 
tested  volumet.,  413, 
ullii,  766,  767,  7l>!>, 
klmond,  762,  787,  770, 
althiHB,  762  7S6,  767. 
amygdaitc,  782,  767. 
anUxImiiitla,  996. 
an  them  id  in,  77R. 
msariEtida,  7K8. 
Anbersier'a,  7H4. 
aunmtii,  762.  767,  770. 
florum,  76ii,  767,  770. 
bit(«niweet,  7811. 
blHckberry,  789. 


lnutophoi.,  260,  767,  77<l 
ph.*.  (Dnnwd),  2m. 

iWie^Ddl,  283, 
oaleiB,  ^83,  766,  767,  771. 
capaici  (nodal,  787. 
CHrnigeeD  comp.,  7711. 
chamomile,  776. 
cherry.  790. 
chimaidillBe,  778. 
coffee,wfll. 
cream,  791. 

artificial,  792, 
dulcamara.  780. 
ferri  et  amnion,  phra.,  3r>0. 
bromide,  341,  766,  767. 
tested  volumet.,  413, 
ohlnride,  344. 
faypophmphiL     <  ferric  i. 
.S60. 
(ferrnna),  n60. 
comp.  (Pmcter),  Sei. 
Thninp»oii,  360. 
iodide,  3li2,  7l«,  767,  772. 
Hay's,  363. 
(artelesB,  363. 
tested  volumet.,  413. 
i<idohydTOrgyri,3H. 
et  manganese,  iodide,  378. 
et  |>ota«iii  iixlahydrarg,. 


INDEZ. 

I  Syrupui  hypopliaciihitnm — 

comp.  Parrishs,  27^. 

ipeoacuanhv,  763,  767,  773 

iron.     See  Ssfriip,  Frrri. 

Jackson's  pectoral,  783. 

I     krameriie,  763,  767,  773. 

lactucarii  763,  767,  774, 

.^u  better's,  764. 


soda.  786. 
lime,  28.1,  766,  767,  771. 
limoiii»,  762,  767,  774,  786.  i 
liqaidambar,  '19.  I 

liquorice  root,  782.  ' 

maguesii  ncetat.  286,  [ 

mansau.  h^poiiliOBpli.,.377. 

phoBphat.,  38(1. 

morphiuie  sulphat,  7s,t, 

oraiiKC  peel,  762,  767,  770. 

flower,' 762,  767,770. 
orgeat.  788,  | 

papaveris,  7""'' 


Syrapo,  75S. 
antisepties,  781. 
bottle,  21. 

cold  perttdatiOD,  761. 
cooler,  PBrrinli's,  196. 
dumb-waiter,  34, 
termeutation       prevented, 

fruit,  789. 


atraiuing,  12-5. 
■tremrtli,  760. 
unofficinal.  778. 


pectoral,  Jaokaon'a, 
phosphates     comp. 


78.1, 


lltichardnon).  352. 


j)h(»phiUum,  3.'i7,  767, 
772. 

BUperphoaptiatin,  372. 

ISBnacis.  373. 
flavoring,  788. 
froatwort,  7*), 
fruit,  789. 
gallie  aromat.,  785. 
galls,  7S5. 
garlic,  766,  /,i7,  76». 
Gibort,  314. 
^llenia,  780. 
pnger,  782, 

soila,  787. 
glvcjrrhiia,  782. 
gum  arabic,  762,  767,  769. 

'dro|)s),  76. 
helianthemi,  780. 
hive  (Coie'sl.  764. 
hyiiophoKphitum,  279,  766. 


I     pineapple,  7!iO, 

pipaiwewa,  778, 
!     poppy,  782. 

potassii  lodohydraix.,  314. 

prar.i  virginiauie,  766,767, 

raspberry,  762,  767,  789. 

artificial,  790. 
rhatany,  763,  767. 
rhel,  766,  767,  774. 

aromal.,  764.  767,  775. 
rhubarb,  simple,  766,  767. 

spiced,  764,  767. 
rosff,  782,  76.'i,  767,  77o, 
rubi,  763.  767,  776. 

idiei,  762,  767,  775. 
sanaMrillfe — 

iWilii'aInB''B),  7SI. 

TOmp.,  764,  767,  775. 
Bcillie,  766,  767,  776. 

(drops),  76. 

comp,,  764,  767,  776. 
senega,  763,  767,  776. 
sennie.  766,  768,  777. 
simple,  762,  767,  768. 

sods,  786. 
squills,  7(16, 
starch,  iodide,  160. 
straw  herry,  789. 


T. 

Table,    alcohol,    eipaosion, 

464, 
approiimate  measurement, 

960, 
avoirdupois  weights,  67, 
V.  S.  coins,  70, 
decimal  weights  oompared 

with  avoiidnpois  and 

equivalent  weights,  68. 

exhibiting  difference  io 
strength  oF  prepara- 
tions nf  the  old  and 
new  U.  S.  P.,  64. 

liquid,  gpeoiSc  gravity,  88, 

ph  annacopeeias,  !>», 

saturation.  U.  S.  P.,  311- 
213. 

solubility  or  chemicals  in 
water  and  alcohol,  643. 

troy  weights.  67. 
I      water,  specific  grafity,  83. 

weigh  ts  of  European  states, 

wine,  per  cent,  of  aleohoL 
460. 
<     yield  of  extracts,  829. 
Tablets,    chlorate  of  pola» 
sium,  883. 
rose  leaf,  883. 
wild  cheny,  8H3. 
Tamplcin,  628. 
Tanaeetin,  627. 
Tannatea.    8ee  Buta, 
Taiintn,  .'UiO. 
Tapioca,  431. 

prepB  ration,  1048. 
Taraxacin,627. 
Taraxacum  Juice,  preaerred, 
758. 
mixtures,  991. 
Tar  beer,  70.3. 
Tartar,  erode,  221. 


uvFUiBi,  778. 
vanilla:,  791. 
wild    cherry    bark,    766, 


cum  ferro,  2«),  767,  773,  I      singiberis,  762,  7H8,  777 


Tartromeis,  793. 
Taunne,  557,  621, 
Tayuyina,  686. 
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Tm,  Wi;  1CM8. 

Teats- 

Theobromine.  670,  684. 

capful,  76. 

extract  oonii,  e*). 

Theriaoa.  44.1. 

pectoral,  813. 

■DeM,  461. 

with  fruits,  813. 

Fehling-B,  440. 
fusel  oH,  464. 

Centigrade,  99. 

spoonnil,  1^. 

chemical.  99. 

tonic,  Gerhsrd'g,  «IH. 

gold,  S21. 

Fahrenheit,  99. 

worm,  813,  1056. 

^eUepB,  440. 

Reaumur,  99. 

Temiieratare,  8R. 

Thomas's  eye-Hater.  KJOO. 

«ndBpeoifioBi«Tity,  81. 
Teneriffe  wine,  460. 

Horsley's.  440. 

laiative  and  tonic  pill.  902, 

iron,  ferrous  salts,  338. 

nipple-wash,  999- 

Terct>cnGB,  oId. 

ferrio  salto,  338. 

Thomsou's  B^rup  of   hypo- 

Jalap  rsBlu,  .124. 
Kerner's,  594. 

Thojefln,  443. 

esdentiiii  oils,  502. 

Kiiapp'B,  440. 

Thujin,443,  559. 

lead,  330. 

Thymelaceic,  neutral  princi- 

Lehmann'o. 440. 

ple.,  S29. 

regioa,  520. 

Liebig's,  7m. 

Thymen,  610. 

linen,    from    couon    and 

Thyniene,  49M. 

at|[«nloratenai8,  fi20. 

woolen,  418. 

Thymol.  49R,  509, 110. 

Thymjie,  408. 

gslU™,  631.. 

hydVuret.  498. 

veneta,  .120. 

mast ieh,  .124. 

oxide.  498. 

Terms,  Latin,  9hi. 

Tie  overs,  28. 

TerDsCrcEmiacete,    alkaloids, 

Merek'B  opium,  798. 
mercury,  307. 

Tllden's  extract  of  liquorice, 

67<l. 

R49, 

Terpin.  496,B0I. 

Meyer'a,  667. 

Ti1iace:<',  essential  oils,  .Ki5. 

Testa,  ■-•74, 

Moire's,  440. 

■niia  Euromra,  426. 
Tinotura(Tinolure)- 

mori'hine,  678,  816. 

Mulder's,  441. 

aconiti  rad..  672,  676,  678. 

-    nickel,  3112. 

(drops)  7t>- 

oil  almondn,  4M6,  4H8. 

Fleuiming's,  WM. 

of,  403. 

aloes,  674,  676,  B/H. 
etmvrrhie,674. 176,  tt78. 

esEeiitial,'  4»8. 

qDanlitntiTe,  411. 

fish,  47B. 

amica:"floram,  672, 67(1,879. 

tube.  40.1. 

olive,  4S7. 

radicis,  672,  676,  679. 

raekR,  403. 

opium,  -HO,  708. 

aaafcplida',  974,676,  (.79. 

Terta,  acid  carbolic,  537. 

oionc  172. 

auranlii  ftroara,  676.  (i79. 

Peligol'B,  442. 

dulcis.  67'>.  679. 

mccoiiic,  o«». 

Pettenkofer'B,  493. 

beltadonnie,  e71,  676,  680. 

muriatic,  197. 

phosphoruB,  187. 

benzoatedicoli^nel,  lOUA. 

nitric,  19B. 

platinum,  S24. 

bcnwiini,  674,  B76,  680. 

sulphuric,  202. 

comp.,  674,  676,  (WO. 

•nramen,  447. 

quiDine,  fi93. 

brayene,  678,  980. 

alcohol,  »r<K!u,45H. 
alkaloids.  r>ti!!. 

Kuidp'b.  594. 

caleiidulte,  678,  680. 

Runge'B,  442. 

calumb^.  67.1,  677,  680. 

chemioo  legal,  MS. 

Scheibler^s.  567. 

aluminium.  320. 

etliereal,  698. 

antirooujr,  3«(. 

8obmidfs,  442. 

Schonbeio's,  172. 

ethereal,  690. 

atropine,  mt. 

Scbultic's,  ai7. 

capaici,  1.72,678,  681. 

bal-am  Ceru,  h-ii. 

biliarv    coloring     matter. 

silk  fVom  cottoD,  419. 

comp.,  672,  976,681. 

.Srii;. 

silver,  ifA. 

castorei,  674. 

biamuth,  397. 

solanine,  616. 

catechu,  oomp.,  613,  676 

blood.  .'.ii2. 

Sonnenschein's,  .W6,  S68. 

682. 

Boeti^er-s,  441. 

St«»',  568. 

chiralK,  678,  682. 

brucine,  dIH. 

Blrychniiie,  ((16. 

cholera,  Asiatic.  699. 

cadmium,  302. 

au)[ar,  diabetic,  442. 

ciculie,  671- 

caffeine,  .104. 

ciacnoniriine,  600. 

Ualar  and  Erdmann'a,  660. 

ciuchonfl',  673,  677,  6Ra. 

cinolioniiie,  699. 

veratrine,  616. 

comp.,  (.73,  677,  683. 

cobaJt,  ?i>*i. 

VnBPl's,  4+2. 

ferrata,  693. 

CopaivB,  .524. 

water,  medicated,  'ini. 

co^l,  .>24. 

cochineal,  comp-,  707. 
c<.lcbici.  671.6k  883. 

copper,  3&'i. 

41!i. 

cotton,    from    lii.<n,   «lk, 

Zimmer-B,  594. 

ethereal,  (196, 

woolen,  418. 

conii,  671,676,68.3. 

orfSdote,  fai. 

Tetter'  ointment,    Morton's. 

croci.  676,  683. 

delphine,  619. 

fl32. 

cubebBt,  672,  676,  683. 

emetine,  604,  61U. 

Physick's.  932. 

ethereal.  696, 

Erdmann  and  Uflar-n,  56'X 

Thebnine,  570.  581. 

digitalis,  671.  677,  684. 

extract  ennnabiB,  ''V.h 

Theine.  .170,  584. 

(dr..ps  .  76. 
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684. 
K&deiiiBcher'a,  340. 

Bmam,  Phfslck'a,  693. 

chloridi,  346,  643,  676. 
(drops),  76. 

citro-m  arias,  347. 
gallBP,  873,  H77,  eS4. 
gentiane  oomp.,  673,  977, 

UH5. 
gaaisci,  674,  676,  68B. 

aniTuoiiJata,675, 67K,  086. 

De wees',  6S4. 

ethereal,  6B6, 
hellebori,  674. 
faerbarum  recentJnm,  676, 

6ft4. 
hamuli,  673,  677,  68S. 
hjdnutia,  677,  686. 
hyosoyanii,  871,  677,  686. 
ignatis,  877,  636. 
iodi,  179,  843,  676,  686. 

(dropt),  77. 

com  p.,  179. 

deooloriied,  ISO. 
ipecBcaanhse  et  opii,  877, 

688. 
iron.    See  Tinet.fen 
ialapie,  674. 
kino,  673,  677,  687. 
krameris,  673,  677,  687. 
iBTaodulx  comp.,  687,  67S, 

lobeljie,  871,677, 
lupalini,  674. 
roatico,  877,  687. 
moflchi,  677, 888,  696. 
musk,677,  688,  696,  lOli. 
myrrliEe,  674,  676,  688. 
Derrina,  Bestucheff's,  .S44. 
Ducia  vami/im,  672, 877, 888. 
opii,  677,  688,  805. 
(drops),  77. 

acetata,806. 

cam  phorata,8T7,68t>,8()5. 
(drops!,  77. 

deodnrsta.  678,  689. 

iocompatibles,  802. 
physoKtigmatis,  876,  889. 
prrethr[,  876,  689. 
qnassiK,  673,  677,  690. 
qui  ni  Die,  694. 
rhei,  674,  677,  690. 

aromatica,  677,  690. 

dulcis,  877,  690,  696. 

et  HennK,  674,  695, 
Banguinnris,  671,  677,  tiHl. 
saponia  Tiridis,  676,  691, 
Bcillre,  671,  677,  8Pl. 
aerpentariffi,  673,  677,  691 . 
stramonii,  671.677,  691, 
strychninte,  894. 
anmbii],  678,  691,  712. 
tolatsoa,  674,  676,  693. 

(drops  1,  77. 
vsleriHDS,  672.  677,  892. 

aminoniala,  676,678, 6ti--'. 
ranillK,  877,  692. 
venltri    viridii,   672,   67U, 

692. 
zingibcris,  674,  676,  693. 


Tinctures,  869.    . 
(bottlel,  20. 
aoimoaiBted,  675. 
aromatic,  672. 
a»triagciit,  673, 
cathartic,  674. 
etbereal,  696. 
narcotic,  671,  672. 
resinous.  674. 
sedative,  871,  672. 
stimulant,  672. 
Btomachic,  874. 


nnoSJcinal,  693. 

volatile,  875. 
Toast  water,  1047. 
Tobacco  camphor,  618. 

knife,  115. 
Toilet  vinegars,  1011. 

See  Viiifgiir, 

See^y^(n■.  ' 
Tola,  522. 
Toluidine,  548,  574. 
Toluol,  547,  548. 
Tolvle,  cinnamate  of  oxide, 

523. 
Touio,  bitter,  for  dyspeptics, 
981. 
cliologogne,  983. 
ToDica,  mixtures,  980. 
Tooth  paste,  charcoel,  1013. 
powders,  1013. 
charcoal,  1013. 
cuttlefish,  1013, 
Hudson's,  1013. 
Marshall's,  1013. 
Mialhe's,  1013. 
preparationa,  1013. 
Topical    appllcationa,   basis, 

949, 
Torrefaotion  184. 
TouB-les-mois,  431. 
Tragacaiitha,  4.S3. 
Treacle,  437,  443, 
Trehala,  4.35. 
Trehalose,  435. 
TriBDOspermine,  .~i70,  588. 
THchlorHDiline,  668. 
TrilUin  [eo!ect.l,  867, 
Trilline,  887. 
Trimethylnmine,  619. 
Triuitrocellulin,  416. 
Triphane,  253. 
Triphylene,  263. 
Tripod,  48. 
Trist«arine,  482. 
Trituration,  114. 

of  elaterium,  824. 
Triturations,  823. 
Trochisci,  872. 
See  Lozmi/et. 
I     acidl  tann'ici,  877. 

amroonii  chloridi,  877,  878. 
catechu,  877,  878. 
freta,  877,  878. 
cnbebie,  8"7,  878. 
ferri,  877,  878. 
gifcyrrhizs   et   opii,   877, 
879. 


Trochisci— 

magneslEe,  877,  879. 

menthE  pin.,  877,  880. 

morph.  et  ipecac.,  877,  880. 

potassii  cblorat.,  877,  880. 

sodii  bicarbon.,  877,  881. 
saatoninatis,  877,  881. 

dngiberis,  S77,  881. 
Tnimmer'B  sugar  test,  440. 
Tropine,  572. 
Troy  weight,  66. 
Tube,  glass,  how  to  break, 
192. 

gum -elastic,  how  leadered 
flexible,  158. 

reduction,  166. 

safety,  158. 

for  suppositories,  912. 
Tully'a  powder,  820, 
Tung  ■ 


1,  251. 


Frencl 


irian,  520, 
ich,  520. 

Strasburg,  520. 

Venice,  .i20,  523. 

white,  522. 
Turpeth  minend,  317. 
Twiggs's  hwr  dye,  1017. 
Twine  for  pack^es,  1023. 
Trrosina,451,  621. 
Tyson's  antimonial  powder. 


essential  oils,  507. 


gum 


s,  521. 


leutial  principle,  626 
Unoia,  966. 
Unguenta,  na4. 

See  ihnlm^nta. 
Ungnentum,  924. 
acidi  carbolici,  924. 
^llici,  924. 
tannici,  924. 


aqua  ross,  925. 

belladonnc,  926. 

comp,,  933. 

benzoini,  926. 
oadmii  iodidi,  302. 
canthsridis,  925. 
chiysarobini,  926- 
creasot),  926. 

diachylon,  926. 
elemi,  931. 
fern  chloridi,  933. 
galle,  926. 
hydrargyri,  928. 
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UDguentani — 
hjrdrargTri  ozldi  flavi,  B27. 

rubri,  927, 
iodi,  927. 
iodofonni,  92K. 
mezerel,  928. 
picia  liqnidEe,  !I28. 

cum  sulphure,  933. 
pIumM  carbonatiH,  928. 

iodidi,  928. 
pntBHiii  iodidi,  929. 
Bimplei,924. 


ziDci  oiidi,  930. 

United  StiOaa  coins,  70. 

fineness,  320. 

dispeiitatory,  60. 

pbarmaoopmia,  59. 
UaiTersal  lamp,  91. 
Urea,  621. 

DitTBte,  621. 
UrerythriD,  661. 
Urine  test  for  albumeo,  447. 

for  sugar,  442. 
UriDcmeter,  84,  66. 
DrocyBDin,  560. 
UrobcematiD,  561. 
Ursio,  634. 
Urson,  627. 

Urtioaceu.',  neutral  principle 
630. 

essential  oils,  611. 


Valerianaceu:,  enentitJ  oili 

■WT. 
Valerianates,     (iee  Batei. 
Valerol,  607,  539,  545. 
Vnllett4;'s  mass.  894. 
Vance's  pjut  pills,  907. 
Vanilla,  [lowdering,  114. 
Vanillin,  631,  637. 
Vapor   acidi    hydrocyanid 
1005. 

chlori,  1005. 

conins,  1005. 

creasoti,  1005. 

iodi,  1005. 
Vapores.  1005. 
Vaults,  r,2,  54. 

ice,  .'J4. 
Vegetable  caustic,  233. 

soup,  1049. 
Venice  treacle,  369. 
rjientlne,  .i20,  533. 


Ventilation 
1043. 
Veratrates,  .537. 
Veratrine,  572,  614. 
test,  616. 

69 


ieclectie)   887. 
>lera,  artidcial,  1< 


Verbena  water,  1010. 
Verbenaceie,  alkaloids,  571. 

essential  oils,  508. 
Verdigris  306. 

distilled,  304. 
Vermilion,  318. 
Vials,  48. 

colored,  48. 

for  external  preparatloDS 
48. 

Bint,  48. 

German,  48. 

green  glass,  48. 

prescription,  48. 

washing  of,  102.'>. 
Vibnrnin  (r-'— '--■  ' 
Vichy  waU    , 
Vina  medicate,  t 
Vioaigre  de  cologne,  1011. 
Vinegar,  427,  704. 

aromatic,  1011. 

blood- root,  706. 

colchicum  drops,  77. 

distilled,  704. 
(drops),  76. 

hygieuio,  1011. 

lubelia,  706. 

opium,  705,  806. 

preventive,  1011. 

raspberry,  790. 

squills,  706. 
Idmpsi,  77. 

toilet,  ion. 

Vinum  (Wine]— 
album,  697,  699. 
fortius,  897,  699. 


1  Erdmann's  alka- 


Violaoea;,  alkaloids,  670. 

essential  oils,  505. 
Violet  month-wash,  1014. 


Vitellin,  446. 
Vitallos  OTi,  448,  449. 
ViWol,  bine,  306. 

green,  370. 

white,  300. 
el's  sugar  test,  442. 


w. 

Want  book,  1030. 
Ward's  miitnre,  081. 

paste,  870. 
Warming  plaster,  939. 
Warner's  cordial,  674,  695. 
fertated   fluid   eztr.   wild 

oherfj,  752. 
oil  Qlter,  126. 
Wash,  black,  998. 

'pple,Thamu's,  999. 
jlet  mouth,  1014. 
Yellow,  998. 
Washing  box.  Hall's  auto- 
matic, 168. 
of  chemicals,  167. 
cup  and  glass  Id  siok-rDoni, 

1044. 

soda,  241. 

Watchmg  with  the  uck,  1045. 

Water,  407. 

do,  163. 


r,7oo. 

asafretida,  983. 
coichici  rad.,  698,  700. 
semin.,  698,  701. 
(drops),  77. 
ergotse,  698,  701. 
703. 


i,  64.1,  7{ 


S,  701. 


8,  701. 


iron.  See  Via.  Fori. 
Madeira,  697. 
mailed,  1047. 
opii,  698,  701,  806. 

Idrops),  77. 
pepsin),  704. 
picis,  703. 
port,  697. 
pruni  virg.,  703. 
rhei,  698,  702, 
rhubarb,  698,  702. 
rubruin,  702. 
sherry,  697. 
latwci,  698. 
tar,  703. 
Teneriffe,  697. 

(dropal,  77. 
whey,  1049. 
wild  cherry,  703. 


re,  101. 


1,  101. 


high  j> 

oonatitutioukl,  163. 
cryBtoUintioa,  163. 
hydradoD,  163. 
saturating  with  gases,  166. 
acid,  carbolic,  642,  647. 

carbonic,  193,642. 
anise,  647,  648. 
barley,  663. 
bitter  almond,  048. 
camphor,  649. 
Carrara,  Mangham's,  273. 
eberry-laarel,  662. 

artificial,  663. 
chlorine,  175,  642. 
cinnamon,  647,  648,   650, 

6.''>2, 
cologne,  1008. 
creasote,  647, 650,  985. 
distilled,  660. 
elder  flower,  662. 
fennel,  647,  648,  661. 
Florida,  1010. 
frangipanni.  1010. 
heliotrope,  1010. 
Kissineen,  artiflc,  196. 
lavender,  1009,  1010. 
lead,  a.'W. 

strong,  336. 

tested  volumet.,  414. 
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WaWr- 
lindeD  Aower,  663. 
mllleflear,  1010. 
onoge-blonom,  1009. 
aranf^flower,  6S2. 
oiunized,  173. 
i)atchouly,  1009. 
Ii,  M52. 

lapat, 
nB«,6dl. 
toilet,  1009. 
geraninm,  lOOtl. 
SaJ«tog>,  artiBeiot,  195. 
soda,  1113. 

apearmint,  647,  648,  651. 
toast,  1047. 
verbena,  1010. 
VithT,  artificial,  IBS. 
wild  ctenr  leavea,  653, 
Waters,  diBtilled,  64",  648. 
medicated,  M7. 

(eM,  S51. 
mioenil,  HitiScial,  lfl5. 
toilet,  1008. 
Water's  lace  filUr,  133. 
Wax,  Chineae,  487. 
Japan,  487. 
white,  487. 
yellow,  487. 

wioes  of  iroD,  703. 
Weighw,  39,  66,  72. 

alamlDlani,  88. 

apothecaries',  40, 66,  67. 

Airery'B,  40. 

avoiidnpoiB,  66, 67. 

cup^  40,  70. 

decimal,  66,  70. 

Earopean  states,  T2. 

Oennan,  inaocnraoj,  40. 

metrical,  66. 

pile,  70. 

preaervstion  of,  40. 

troy,  66. 
Welter'i  bitten,  549. 
Wetheriil's  extract,  847. 


INDEX. 

Whey,  448. 

wlue,  1049. 
WhUkey,  463,  664. 
Whitehead's  eseence  ol 

tard,  1054. 
White  precipitate,  318. 

vitriol,  300. 
WboopiaK-coueh  mijitnre  of 

coahineal,  S94. 
Wi^and's  retort  claip,  l.^ii. 
syrup  calcium  phonihate, 
282. 

pboaphale. 


38^ 


tablets,  883. 
Wilwm'a  breast  plaster,  !>43. 

herbs,  108. 

pill  machine,  46. 
Wme.    See  Vinum. 

bouquet,  478. 

glasaftil,  75. 

table  of  per  cent,  of  alco- 
hol, 460. 

Wioe8,697. 

Dnoffioinal,  70.1. 
Win's  pi]]  machine,  4' 
Wistar's  lozenges,  872. 
Wal&am,  251. 
Wood,  products  of  distilla- 

D aphtha',  428. 

spirit,  470. 
Worm,  oondensing,  159. 

t^  813, 1066. 
Writing  fluid,  cheap,  225. 

X. 

Xanthein,  561. 
Xanthophyll,  561. 
Xanthopiciin,  624. 
Xanthwhamnin,  443. 
Xanthoxylin,  624. 


Y. 

Yeast,  469. 

powders,  990. 
YeUow  wash,  998. 
Yield  of  eitraotfl,  829. 
Yolli  of  %g,  448,  449. 
978. 


Zimmer's  quinine  lest,  594. 
Zinc,  293. 

eiamining,  for  anenk,  406. 

BceUte,  294. 

bromide,  295. 

butter,  296. 

carbonate,  impure  natire^ 
206. 

nipitat.,  296. 
le,  296. 
bath   158. 
solution,  297. 
dtsinreodng,  296. 
cyanide,  298. 
feTTocvanide,  298. 
flowers,  299. 
iodide,  298. 
lactate,  299. 
oiide,  299. 

impure,  299. 
phosphide,  299. 
sulfopliennlicnm,  301. 
BUlphate,  300. 
Bulpliocarbolate,  301. 
tree,  294. 
valerianate,  .101. 
ZingiberaceiE,  neutral  prln* 

nt^'llls'^-'l 
Zygoph^llaceie,  neutral  prin< 

I     resins,  518. 
I  Zymome,  447. 
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ATTF1K1J)'8  CUUHIBTRT.  New  Edttloa— Jut  Ready. 

CHEMISTRY,  GENERAL.  MEDICAL  AND  PHARMACEU- 
TICAL; Including  the  Cbemistry  of  the  U.  3.  PharmttooptBia.  A  Manual  of 
the  Ceoenil  Friuciplee  of  the  Sdence,  and  their  ApphcatJon  to  Medicine  and 
Pharmacy.  By  John  Aitfield,  Ph.D.,  Profeasar  of  Practical  Chemistry  to 
the  Pharmaoeutioal  Socdety  of  Great  Briton,  etc.  A  new  American  &«ni  the 
tenth  Engliah  edition,  specially  revised  by  the  Author.  lu  obe  handsome  royal 
12mo.  volume  of  T2}<  pages,  with  &7  illustretions.     Cloth,  t2. 5U :  leather,  $3.00. 

FROM  THE  AUTHOR'S  PREFACE  TO  THE  TENTH  EDITION. 

THIS  mHiu*]  ie  inlendad,  IbcD,  u  ■  ajatamatic  eipouent  of  Cb«  general  truth*  ol 
Cbamlftr;,  bat  is  written  mainl?  for  the  pupils,  ainiitantt  und  prlneipala  engaged  id 
medleine  anil  pharmaoy.  It  hIII  be  foDDd  equally  uaefgl  aa  o  reading- book  or  a«  a 
text-book;  vfails  its  sompreboDaive  Indei.  cunuining  eigbt  tboagaad  rsferenaeB,  nill  fit 
the  work  for  after-oanaulIatioD  in  tbe  course  of  buxineaa  or  profeiiional  praclioa.  Tfaa 
order  of  anbjeoli  is  that  which,  iu  Cbe  Bulhiir'n  opinion,  beal  maaU  the  reqoiremenla  of 
Diodioal  and  pharmaoantioal  itudenU.  inlrodootory  pagaa  ir«  davoled  to  a  few  leading 
properties  of  the  eieinenti.  The  ooDBidsration  in  detail  of  the  relations  of  the  alementarr 
and  oompound  rsdte<.la  toltowa,  tynthetioal  and  analftioal  beariugt  being  pointed  oat,  and 
attention  frsquantlf  directed  to  coaneoting  or  undarljing  trathaor  general  prinaiplai.  Tbe 
ohemiatry  of  aabatanoea  natuiaitj  ataooiated  in  regeUblea  and  animala  la  neit  considered. 
Praatioal  toiioologj,  and  the  cbemical  aa  well  Bf  microaoopioal  chBrsolers  of  morbid  urine, 
orinar;  aeditnenti,  and  oalenli,  are  then  glTon.  TbeconaludingiMtiaaa  form  a  Isborator;- 
guide  ta  the  sbemioal  and  pb;B<cal  Btnd.r  of  quantilatiTa  analfalf.  Wilhic  aiiteen  yaats  a 
demand  haa  ariaen  for  ten  large  edltionl  of  thia  manual.  The  preisnt  (lentb)  edition  ooa- 
talna  auch  alteration!  and  additiona  aa  seemed  neceisar;  for  the  demonatration  of  Ihe  liteBt 
developmeols  of  ehemieal  principlea  and  the  lateet  applioaCiona  of  chemislr;  in  pbarmacj. 
The  work  now  inolndat  tbe  wbole  of  the  ohuniatr;  at  [he  recently  published  United  States 
FbarmaoopiBia,  and  nearl;  all  tbe  obemistrj  of  the  British  and  Indian  FbarmBOopviai. 


BLOZAH'B  CHBUBTRT.   New  Editton-Jnst  Ready. 

CHEMISTRY,  INORGANIC  AND  ORGANIC.  By  Charles 
L.  Bloxam,  Professor  of  Chemislr.v  in  Kings  College,  Loudon.  New  Ameri- 
can from  the  fifth  London  editjon,  thoroughly  revised  and  much  improved.  In 
one  vet;  handsome  octavo  volume  of  727  pages,  with  292  illustiMJons.  Cloth, 
$3.75;  leather,  $4.75. 

REMSEN'S  CHinSTHT.   New  Edition-Jiist  Ready. 

PRINCIPLES  OF  THEORETICAL  CHEMISTRY,  with  special 
reference  to  the  Constitution  of  Chemical  Compounds.  BylRABEUSEN,  M.D., 
Ph.D.,  Professor  of  Chemistry  in  the  Johns  Hopkins  tJniveruty,  Baltimore. 
Second  and  revised  editioD.  In  one  handsome  royal  I2mo.  volume  of  240  pages. 
Cfoth,  $1,7.'). 

FROM  THE  AUTHOR'S  PREFACE  TO  THE  SECOND  EDITION. 

THE  hook  haa  bean  tharooghly  reviaed,  and  much  of  it  haa  been  entirely  rawrittea.  Tbe 
prinoipal  chBnges  will  bo  found  In  the  Cbapten  on  Valenoe  and  ConBlitutlon.  Tbasa 
have  been  toateriall;  changed,  aad,  I  belieTe,  mncb  improiad.  A  abort  ohapter  on  the 
phTsieal  methodi  for  determining  the  conatitution  of  chemical  compounde  ba«  been  added. 


FOWNES'  ELEMENTART  CHEUBTRT. 

A  MANUAL  OF  ELEMENTARY  CHEMISTRY;  Theoretical 
and  Practical.  By  GEoaiiE  Fownes,  Ph.D.  Kevised  and  corrected  by  Henbv 
Watts.  B.A.,  F.R.S.,  Editor  of  A  Ihctfonary  of  Chemiitry.  ete,  A  new 
American  from  the  twelfth  and  enlarged  London  edition.  Edited  by  Robert 
Bridoes,  M.D.  In  one  large  royal  12mo.  volume  of  1031  pages,  with  177 
illustrations  on  wood  and  a  colored  plate.  Cloth,  $2.75;  leather,  $3.25, 
HENRY  a  LEA'S  SON  A-  CO.,  PHILADELPHIA. 
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STILI£  AND  MAISGH'B  DISPENSATORT.  NewEditioii-biPnas. 

The  Hational  Dupensatory ;  GonUdning  the  Nstni&l  Historif ,  Chemistry, 
Pharmao}',  Actions  and  Uaes  of  Mediciiies,  including  ihoee  recognized  in  the 
I^aimacopceias  of  the  United  States,  Great  Britain  and  Germaay,  with  numer- 
ous references  to  the  French  Codex.  By  Alfred  Still^,  M.D.,  LL.D.,  Pro- 
fessor of  the  Theory  and  Practice  of  Medians  and  of  Clinical  Medicine  in  the 
Uniferaity  of  Peon^lvania,  and  John  M.  Maihgh,  Phar.D.,  Professor  of 
Materia  Mediea  and  Botany  in  the  Philadelphia  CoUege  of  Fharmat?,  Secretuy 
to  the  American  Fharmaoeulioal  Association.  Third  edition,  thoroughly  icvtsed 
and  greatly  enlarged.  In  ooe  magnificent  imperial  octavo  Tolnme  <rf  about  1600 
pages,  with  several  hundred  fine  engravings.     Inprext. 


FARQQHARSOK'S  THERAPEUTICS. 

AQuidetoTherapeatioiaiidKateiialfedioa.  ByBoBXBTFAKQFEAB- 
SON,  M.D.,  Lecturer  on  Materia  MedicaatSt  Mary's  Hospital  Medical  School 
Third  American  edition,  specially  revised  hy  the  Author.  Enlarged  and  adapted 
to  the  U.  S.  Pharmacopceia  by  Frank  Woodbdbt,  M  D.  In  one  very  hand- 
some  I2mo.  volume  of  524  pages.     Cloth,  $2,25. 


Early  Aid  in  IqJDries  and  Aooidsnta.  five  Ambulance  Lectnres.  B; 
Db.  Fbiedbich  ESMARca,  Professor  of  Surgery  at  the  Univermty  of  Kiel,  etc 
Translated  hy  H.  B.  H.  PEiNCE8a  CHBtsruN.  In  <»ie  handsome  small  12mo. 
volume  of  109  pages,  ivith  24  iUustratJODS.    Cloth,  75  cents. 


FOR  SALS  BT  SUBSCBIPTION  ONLY.    ADDRESS   TBS  PVBLISBESS. 


HOLIES'  SYSTEM  OF  SURGERY.   Anerioiii  Edittim. 

A  System  of  Snidery ;  Theoratieal  and  FraetioaL  In  Treatises  by 
various  AuthoiB,  By  Timothy  Holues,  M.A.,  Surgeon  and  Lecturer  on 
Surgery  at  St.  George's  Hospital,  London.  Ameri;can  edition  thoroughly 
revised  and  reedited  by  John  Paceakd,  M.D.,  Surgeon  to  the  Episcopal  and 
St  Joseph's  Hospitals,  Philadelphia,  aanated  by  a  corp  of  tbirty-three  of  the 
most  eminent  American  surgeons.  In  three  large  and  very  handsome  imperial 
octavo  volumes  containing  3137  double-columned  pages,  with  979  iUusttations  on 
wood  and  13  lithographii;  plates,  beautii\tlly  colored.  Price  per  volume,  cloth, 
$6.00;  leather,  $T.O0;  half  Russia,  $7.50.  Per  set,  doth,  tlS.OOi  leather, 
$21.00;  half  Russia,  $22.50. 


A  System  of  Kedioine.  By  J.  Russell  Ri;tnolds,  M.D.,  Professor  of 
the  Principles  and  Practice  of  Medidne  in  University  College,  London.  Witli 
uotes  and  additions  by  Henry  Hartshorne,  A.M.,  M.D.,  lat«  Professor  of 
Hygiene  in  the  University  of  Pennsylvania.  In  three  large  and  handsome 
octavo  volumes,  containing  3056  double  columned  pages,  with  317  illustrations. 
IMcepervolume,  cloth,  $5.00;  sheep,  $6.00;  very  handsome  half  Russia,  raised 
bands,  $6,50.  Per  set,  cloth,  $15.00;  sheep,  $18.00;  half  Russia,  $18.50. 
HENRY  C.  LEA'S  SON  &  CO.,  PSILADELPBIA. 
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HEKKY  C.  LEA'S   SON  &  CO.'S 

(LATK  HKNRV  C.  LKA) 

CLASSIFIED    CATALOGUE 

MEDICAL  AND  SUBGICAL 


PUBLICATIONS. 

In  asking  tbe  ntteatioa  of  the  profesaLoa  to  the  works  advertiaed  in  the  fbllowing  pagc^ 
the  publishers  would  state  that  no  pains  are  spared  to  secure  a  continuance  of  the  confi- 
dence earned  for  the  publications  of  tbe  house  hj  their  careful  selection  and  accuracy  and 
finish  of  execution. 

2%e  large  numicr  q/"  inqtiiria  received  from  iAe  profeaionfor  a  filter  daa  of  hindinga  &aa  it 
itn«i%  j^aeed  on  mtdicat  booka  hot  I'lufueed  m  to  pai  certain  of  our  tiandard  pvMieaiioru  in 
half  RtiMtia;  and,  IhM  the  groaing  UaU  may  be  encouraged,  fhepricet  have  been  fixed  atao  tmali 
on  admnce  over  Ihe  cotl  of  dieep  at  to  place  ii  viitAin  the  meam  of  oU  to  poaem  a  tibrary  that 
thall  haoe  attradumt  tu  mdi/or  the  eye  at  for  the  mind  of  the  reading  praciitiotter. 

The  printed  prices  are  those  at  which  books  can  generally  be  supplied  by  bookseUeia 
throughout  the  United  Btates,  who  can  readily  procure  for  their  customers  anj  works  not 
kept  in  stock.  Where  acceea  to  bookstores  is  not  oonTenient,  books  will  be  sent  by  mail 
postpaid  on  receipt  of  the  price,  and  aa  the  limit  of  mailable  weight  htis  been  removed,  no 
difBcultj  will  be  experienced  in  obtaining  through  the  post-office  anj  work  in  this  cata^ 
logue.  No  risks,  however,  are  assumed  either  on  the  money  or  on  the  books,  and  no  pub- 
lications bnt  our  own  are  supplied,  so  that  gentlemen  will  in  most  cases  find  it  more  con- 
venient to  deal  with  the  nearest  bookseller. 

A  handsomely'  illustrated  catalogue  will  be  sent  to  an;  address  on  recdpt  of  a  three-oent 

**'  HENRY  C.  LEA'S  SON  &  CO. 

Noa.  706  and  70S  Saksou  St.,  Phii^ahelphia,  August,  1883. 

PROSPECTUS    FOR   1888. 

A  NEW  WEEKLY   MEDICAL  JOUBNAL. 


SUBSCBIFTIOIT   BATES. 

The  Msdicai,  News Five  Dollars. 

The  Amebicah  Jousmai.  ot  the  Medical  Sctehces  Five  Dollars. 

COUUnTATION    BATES. 
The  Medical  Nena  1     Nine  Dollars  per 

The  Ahebicah  Joubnai.  of  the  Medicai.  SciENCxa    J      annum,  in  advance. 

THE  MEDICAL  NEWS. 

A  National  Weekly  Periodical,  of  from  2S  to  32  Quarto  Payes, 

contalnliig  more  Reading  Matter 

than  any  other  Weekly  Medical  Journal  In  America. 

The  heart;  welcome  extended  to  The  Medical  News  from  all  parts  of  the  country  is 
gratifying  to  all  concerned  initspublicatiou,  since  it  justifies  their  belief  that  the  profeeaioD 
felt  the  need  of  and  would  generously  support  a  weekly  journal,  national  in  the  fullest  sense 
of  the  word,  devoted  to  the  best  interests  of  medical  science,  and  oondncted  with  the  fbre- 
thought  to  devise  and  the  energy  and  ability  neccAary  to  execute  every  available  plan  fbr  en- 
hancing its  DsefiilnesB.  Encouraged  by  this  approbation,  those  in  charge  of  Tee  News  will 
make  renewed  efibrts  to  strengthen  ineveiy  way  ite  hold  upon  the  req>ect  and  esteem  of  the 
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2      Henbt  G.  Lxa's  Son  t  Co.'b  Pdblicatiohb— The  Medlcid  News. 

profession.  Advocatitig  the  highest  slaiklaid  of  monU  aod  honor,  Tax  Nzwb  vill  be  m 
unsparing  opponent  of  quackerj  in  its  countleaa  forms.  As  the  reoogniied  national  organ 
of  the  regular  profeaMon,  it  is  the  chosen  vehicle  for  the  oonveyanco  of  the  most  importuit 
intelligenoe  from  aU.  ptiU  of  the  conntrj'. 

Hie  general  plan  of  The  News  Afibrds  ample  ep««e  for  the  presentation  of  articles  npon  all 
brandiee  of  medical  sdeoce.  The  opening  pages  are  devoted  to  Origioal  XiOOturefl  b; 
the  ablest  teachers  of  the  daj,  which  are  ioTariably  revised  by  their  anthers  before  publi- 
cation, thus  inmring  an  authenticity'  and  exactitude  otherwise  nnattunable.  In  the  de- 
partment of  Original  Artiolea,  The  News  will  endeavor,  as  heretofore,  to  surpass  its 
contemporaries  in  the  intrinsic  value  of  its  contributions.  Under  the  caption  of  Hos- 
pital ITotea  is  laid  open  the  vast  and  rich  store  of  r-linir-Rl  information  developed  ia 
the  chief  hoqiitals  of  the  globe.  The  department  of  Msdical  Frogresfl  conusla  of  con- 
densatbnB  of  articles  of  importance  appearing  in  the  leading  medical,  phannaceutical 
and  scientific  Journals  of  the  world.  The  Editorial  Artioles  are  from  the  pens  of  a 
large  and  able  Editobiai.  Bdabd,  and  disctus  living  suiyeds  in  all  departments  of  med> 
ical  science  in  a  thoughtful,  independent  and  scholarly  manner.  Important  subjects,  re- 
quiring unusually  elaborate  conaideration,  are  treated  in  Spooisl  'ArtiolOB.  The  Pro- 
oeedingB  of  SooietieB  in  all  parts  of  the  countt?  aSbid  a  meaos  of  imparting  valuable 
information,  for  which  due  space  ia  reserved.  For  the  collection  of  ZTewB  Items,  and 
for  Correspondence,  Thz  News  enjojrs  an  orgaoiiation  similar  to  that  of  a  dail^ 
newspaper,  and  bj  mail  and  telegraph  receives  notice  of  all  profesaiona]  events  of  interest 
through  special  oorteepondents,  located  in  the  following  citiesi — In  the  United  Slates: 
Portland,  Boston,  Mew  York,  Baltimore,  Pittsburgh,  Washington,  Charleston,  New  Oi^ 
leans,  Cincinnati,  Chicago,  Detroit,  Kansas  Citf  and  San  Francisco,  tn  Canada :  Hon- 
treaL  In  Oreat  Britain :  London  and  Edinburgh.  In  Continental  Europe :  Paris,  Barlin, 
Vienna  and  Florence.  In  Asia:  Yokohama,  Canton,  Hong  Eongand  Calcutta.  In  South 
America:  Bio  Janeiro  and  Valparaiso.  In  Cuba:  Havana.  Due  attentioa  will  be  paid 
to  New  Pablioationa,  Hew  Instmments  and  New  Fttarmaoentioal  Pre- 
parations, and  a  column  will  be  devoted  to  Notes  and  Queries.  Space  is  Teeerved 
each  week  for  accurate  ;«porta  of  all  duuiges  in  the  Army  and  Navy  Medical 
Service. 

The  Medical  News  appears  iu  a  donhle-columned  quarto  form,  printed  by  the  lat«st 
improved  Hoe  speed  presses,  on  handsome  paper,  from  a  clear,  easily  read  type,  spedally 
cast  for  its  use. 

It  will  thus  be  seen  that  The  Hedicai.  News  employs  all  the  approved  methods  of 
modem  journalism  in  its  effi>rts  to  render  itself  indispensable  to  the  profession ;  and,  in  the 
anticipation  of  an  unprecedented  diculatioo,  ita  subscription  has  been  placed  at  the  ex- 
ceedingly low  rate  of  ^  pw  annum,  in  advance.  At  this  prioe  It  ranks  as  the  cheapest 
medical  periodical  in  this  country,  and  when  taken  in  eoonection  with  The  Ambkicah  Joua- 
BAI.  at  NINE  DOLLABS  per  annum,  it  is  oonfldently  asaerted  that  a  larger  amount  of 
material  of  the  highest  class  ia  offered  than  can  be  obtained  elsewhere,  even  at  a  much 
higher  price. 

THE  AMERICAN  JOURNAL  of  the  MEDICAL  SCIENCES, 

Edited  by  I.  MINIS  HAYS,  A.  M.,  H.  D., 

Is  published  Qaarterly,  on  the  first  d^s  of  January,  April,  Jnly 

and  October,  eaeh  Nomber  containing  over  Three  Houdred 

Octavo  Pages,  fbUy  Illustrated. 

Fonnded  in  1820,  The  American  JotrRNAL  entered  with  1333  upon  the  sixty-fourth 
consecutive  year  ot  ^thfhl  and  honorable  service  to  the  profession.     Being  the  oidj 
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periodini  in  the  English  language  capable  of  presentii^  elaborate  articles — the  form  in 
irhich  the  most  important  discoveries  have  slwara  been  communicated  to  the  piofeasioii — 
The  AuEaucAH  Jocbmai.  cannot  bil  to  be  of  the  utmost  value  to  physiciane  who  woul ^ 
keep  themselvee  ou  amrant  with  the  medical  thought  of  the  iaj.  It  may  justly  claim  that 
it  numbers  among  Its  contributore  all  the  most  distinguished  members  of  the  profession, 
that  its  history  is  identified  with  the  advances  of  medical  knowledge,  and  that  its  circu- 
lation is  co-extenmve  with  the  use  of  the  English  language. 

Baring  1883  The  Joubnai.  will  continue  to  pieaent  those  fenturea  which  have  long 
proved  so  attractive  t^i  its  readers. 

The  Original  Department  will  oonsiat  of  elaborate  and  richly  iUnstrated  article 
from  the  pens  of  the  most  eminent  members  of  the  profession  in  all  parts  of  the  country. 

The  Beview  Department  will  "!"'"'■»'"  its  well-earned  reputation  for  discernment 
and  impartiality,  and  will  contain  elaborate  reviews  of  new  works  and  tt^ics  of  tlie  day, 
and  numerous  analytical  and  bibliographical  notices  by  competent  writers. 

Following  these  comes  the  Quarterly  Sommary  of  Improvements  and  Dis- 
COTeries  in  the  Uedlo&l  Sciences,  which,  being  a  chusified  and  arranged  condensation 
of  important  articles  appearing  in  the  chief  medical  journals  of  the  world,  tiimiehe«  a 
compact  digest  of  medical  progreas  abroad  and  at  home. 

The  subscription  price  of  The  Awehican  Jocrnal  of  the  Medicai,  Sciences  has 
never  been  raised  during  Its  long  career.  It  is  still  sent  free  of  postage  for  Five  Dollan 
per  Bimum  in  advance. 

Taken  together,  the  Jourkai.  and  News  combine  the  advantages  of  tthe  elaborate  prep- 
aration that  can  be  devoted  to  a  quarterly  with  the  prompt  conveyance  of  intelligence 
by  the  weekly ;   while,  by  special  management,  duplication  of  matter  is  rendered  im- 

It  will  thus  be  seen  that  for  the  very  moderate  sum  of  NINE  DOLLASS  in  advance 
the  subscriber  will  receive  free  of  postage  a  weekly  and  a  quarterly  jonmal,  both  reflecting 
the  latest  advances  of  the  medical  sciences,  and  containing  an  equivalent  of  more  than  1000 
oi^vo  pages,  stored  with  the  choicest  material,  original  and  selected,  that  can  be  fdmisbed 
by  the  best  medical  minds  of  both  hemispheres.  It  would  be  Impoaaible  to  find  elsewhere 
so  large  an  amount  of  matter  of  the  same  value  offered  at  so  low  a  price. 

Gentlemen  deuring  to  avail  themselves  of  the  advantages  thus  ofiered  will  do  well  to 
forward  their  subscriptions  at  an  early  day,  in  order  to  insure  the  receipt  of  complete  sets 


■tt"  The  safest  mode  of  remittance  is  by  bank  check  or  postal  money  oider,  drawn  to 
the  order  of  the  under^gned ;  where  these  are  not  accessible,  remittances  ibr  suhacrip- 
tions  may  be  made  at  the  risk  of  the  publishers  by  forwarding  in  regitlered  letters. 
Address, 

Hekbt  C.  Lea's  Son  A  Co.,  Nos.  70S  and  708  Sanacnn  St,  Philadelphia,  Fa. 

*»'"'  Commimications  to  both  these  periodicals  are  invited  bom  gentlemen  in  all  parts 
of  the  country.  Original  articles  contributed  exclusively  to  either  periodical  are  liberallj 
paid  for  upon  publication.  When  necessary  to  elucidate  the  text,  illustrations  will  be  fur- 
lushed  without  cost  to  the  author. 

All  letters  pertaining  to  the  SdUorial  D^xirtmmt  of  The  Mesicai.  News  and  The 
Amsbicak  JouknaIj  of  the  Medicai.  SciKHcra  should  be  addressed  to  the  Editobiai, 
OmcEB,  1004  Walnut  Street,  Philadelphia. 

All  letters  pertaining  to  the  Batmat  Department  of  these  journals  should  be  addreosed 
ezdtumdy  to  Hxnby  C  Lea's  Som  A  Co.,  706  and  708  Sansom  Street,  Pbilad^pf^^t^  |  ^- 
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DVNGLI80N,  ROBLEY,  M.I>., 

Latt  Prafaiar  of  IntUtatet  of  McdUint  in  tht  J^erton  Hidicai  OtlUat  t^  PhOadUphia. 

UEDICAL  LEXICOIf ;  A  Oictiona^  of  Uedlcol  Science :  Containing 

t,  concise  eiplaoiition  of  the  various  Subjecto  and  Tenns  of  Anstonij,  Phjsioli^,  Pathol- 
ogy, Hygiene,  Therapeutits,  Pharmacology,  Pharmacy,  Surgery,  Obstetrics,  Medical  Juris- 
prudence  and  Dentistry,  Notices  of  Climate  and  of  Mineral  Watery  t'ormube  for  Officinal, 
Empiriail  and  Dietetic  Preparations,  with  the  Accentuation  and  EtymoloKT  of  the  Terms, 
and  the  French  and  other  Synonymee,  bo  b£  to  congtitute  a  French  aa  well  aa  an  Engliah 
Medical  Leiicon.  A  new  Mition,  tliorouglilv  revised,  and  very  greatly  modified  and 
augmented.  By  Richahd  J.  Di^nhlibon,  M.  t).  In  one  very  large  and  handsome  royal 
octavo  volume  of  1139  pages.  Cloth,  (6^;  leather,  raised  bands,  ^.50;  yrtrj  handBOine 
half  HuBsia,  raised  banua,  $tj. 

The  oMect  of  the  author,  from  the  outset,  lias  not  been  to  make  the  work  a  mere  leii- 
'  oon  or  dictionary  of  terms,  Init  to  aHonl  under  each  word  a  condensed  view  of  its  various 
medical  relations,  and  thus  to  render  the  work  an  epitome  of  the  existing  oonditioo  of 
medical  science.  Sliirting  with  this  view,  the  immense  demand  which  has  existed  for  the 
work  has  enabled  him,  in  rejieated  revisions,  to  augment  ite  completeness  and  uHeftilnesB, 
until  at  lengtli  it  has  attained  the  position  of  a  recogniied  and  standard  authority  wherever 
the  language  is  spoken.  Special  pains  have  been  taken  in  the  preparation  of  (lie  present 
edition  to  maintain  this  enviable  reputation.  The  additions  to  the  vocaLulmy  are  more 
numenHis  than  in  any  previous  revision,  and  particular  attention  has  been  bestowed  on  the 
accentuation,  which  will  be  found  marked  on  every  word.  The  typographical  armngement 
has  been  greatly  improved,  rendering  reference  much  more  easy,  and  every  care  has  been 
taken  with  tlie  mechanical  execution.  The  volume  now  contains  the  matter  of  at  least 
four  ordinary  ortavoe. 

J      ..r^.-  ,u.'  . J  -nh™    of  Tha  work  ■  emd  needs  no  wordi  of^piuiKon  our  p»H  lo^BcoS 

reared  lest  the  bonk  i  mend  [I  to  the  members  of  Ilie  medfcuJ,  and  like- 


irohobLyaLlofua 


3  the  advBi 
Fonun»l*!y.  Dr.     eflpeefaJlv  ars  In  need  ol 
■^dhlBfatherfn     end  relii^bla  tafarmetion 


been,  therefore,  trained  in  tha  melhoda     puniutns  thelTdally  TacBtions,buliiFlUi  nrhich  thev 
lued  with  tha  spirit  of  the  book,  has  been  .  cuinot  be  expected  to  b«  omillar.     The  wort 


h  the  spli 

edlWd— to  rnrry  it  on  steadily,  without  Jat  or  tut 
ruptlon,  ainnp  the  grooves  of  thouKhl  It  has  Ir 
ailed  during  \(x  lifetime.  To  showlhe  magnttu 
of  the  task  which  Dr.  Dungilson  hog  usumed  a 


.    With  rvgard  to  Ih* 


more  thnn  slxlhouwnd  new  subJeaCs  have  twac 
added  In  tha  preae ot edition.— PnUodefpAia  Medicoi 
•  Tima,  Ita.  3.  1871. 

About  tha  first  book  purchased  by  the  madieai  'l"!",  ""^J"^;?^  "^JTl'"  *  JT^Vo"  T 

student  Is  the  MedlcalDlcUopaiy,    The  iBiioon  nilrabloaallls  pr«ni™l.^S™/*irn  JfaimjiBwwit, 

•  iplanntory  of  technical  tarma  la  almply  a  line  qua  '«"■  '"'*■  . 

non,    !n  a  aclenca  so  eitansiie  and  with  such  col-  ^  vaiuable  dlcUonary  of  the  tsima  employed  In 

laUralsMimedlcinp.UisftsmEiehaneoesBttyiilao  medicine  and  the  allied  scleDce^  and  of  Iha  rala- 

to  the  praotUlng  phyaiolan.    To  meet  the  wants  of  tlona  of  the  subject*  Irealed  under  «ch  head.    It 

MudealaaniJ  most  physicians  the  dictionary  must  wall  deserves  the  authority  and  popularity  it  ha» 
be  (uiDdenMd  while  oomprehaMtTe.  and  practical  '  obtained.— SriiuA  Mat  Jour.,  Oct,  3l,  18T1. 

while  penplcacloue.    li  was  because  DunKiison's  Few  works  of  this  ciase  exhibit  a  rnwder  moon- 

— . ... —  f_j.— ,.._.  .u..  :.  , . ....     .  _,  __.■__. y^^  and  of  Bclantlflo  lom— 


i-ofnonenilUBe  where.et  medicine 
n  the  EnRllsh  language.    In  no  fon 


d  addition ^,^ „ ,  „ „ 

l"F"*'-^.7''l°''i''"*""' It* '»■'"*""  ^'"'t  cine,  pharmaoiat  and  danttat-irMtoT.    Loimf, 

letter,  while  the  darivatlvea  follow  In  small  capsi  March  197*. 

^o'V^I"'""""^'*"""*'        IthMlbeiaremerillhWitoertalnlyhasn. 

Lu.  isj*.  ^^  ^^  English  languBce  fbraocuracy  and  ext 

a   Dungllson's  references. — Lottdoa  Salital  Qaatlt. 


HOBLYlf,  RICITASI}  2).,  M.  J>. 

A  Dictionary  of  tbe  Terms  tTsed  In  Hedlcine  and  the  Collateral 
Sciences.  Bevised,  with  numerous  addi^ons,  by  Isaac  Hats,  M.  D.,  late  editor  of 
The  American  Journal  of  the  Medical  Sciences.  In  one  laiige  royal  12mo.  Tolome  of  520 
double-columned  pagea.     Cloth,  91.50;  leather,  $2.00. 

It  ia  the  best  book  of  deflnltloos  we  have,  and  onght  alwava  to  Iw  apon  the  student's  table  —Saiikim 
JfoffenZ  nnd  SurBHKj  Joumof.  ____^_^__ 

BOJOWELL,  G.  F.,  F.  R.  A.  8.,F.  C.  8., 

LttUtnr  on  Saturat  BcUnce  at  Cltflon  CoUegt,  EngtaML 
A  Dictionary  of  Science :  Comprising  Astronomy,  Chemistry,  Dynamics,  Elec- 
tricity, Heat,  Hydrodynamics,  Hydrostatics,  Light,  Magnetism,  Mechanics,  Meteorology, 
Pneumatics,  Sound  and  Statics.  Contributed  by  J.  T.  Botlomley,  M.  A^  F. C. S,  William 
Crookes,  F.B.S.,  F.C.S.,  t>ederick  Guthrie,  B.A.,  Ph.  D.,  R.  A.  Proctor,  B-A^  FJtAS, 
Q.  F.  Eodwell,  Editor,  Charles  Tomlinson,  F.R.S,,  F.CS.,  and  Richani  Womell,  Mj^, 
B.8c.  Preceded  by  an  Essay  on  the  History  of  the  Physical  Sciences.  In  one  liandsoaie 
octavo  volume  of  702  pages,  with  143  illustrations.    Cloth,  $6.00.  t  ~0{^o|i"' 
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S^BTSHORUm,  HENRY,  A.  M.,  M.  I>., 

Laws  Prof taoT  qfHygima  in  the  Umvertity  of  Ptanw^tnania. 

A  ConspeotUB  of  the  Uodioal  Sciences ;  Conbuning  Handbooks  on  Anatomy, 
PhysioloCT^  ChemiBtry,  Uateria  Meelica,  Practice  of  Medicine,  Surgery  and  Obstetrics. 
Second  edition,  thoroughly  revised  and  greatly  improved.  In  one  large  royal  12luo. 
volume  of  102ti  pegea,  with  477  illuBlmtionB.     Cloth,  (4.25;  leather,  (S.OO. 


inppeus  to  fulfil  adminbl}' Its 
,  .  .  Jnl  irfiinBemeBl,  ths  full  eom- 

plUliOH   0tfU!tB,t)l< 

hnguafe.  aad  the 


obleclby  ilsexoel 

pllttllon  otf»cta,tho  pereploullj- ai 


iiui,  DOC  only  »  oiuaenia,  cpuc  lo 
iBll.   H  rsfleota  oredit  upoQ  the 


nbodisi 

foro  UBeful  to  ereiy  tmnr  piBotition'er  throughout 
our  country,  besldfls  bemg  admirably  adapted  to 
the  UH.  o{  (tadeata  of  medloina.    The  book  la 


i.    It  embodisi  In  a  oondanMd  (d 
intributionsto  praatlcal  m 


■.—CAarlaton  IStdieal 


upon  medical  lectures.  It  la  a  fjiiorable  aign  that 
It  has  bean  fouad  aecewary,  in  a  short  ipaoe  of 
Mme,  to  Issue  a  new  and  oorefiilly  ravlMd  edition. 
The  Illustrations  are  very  numerous  and  unusu- 
ally clear,  and  each  part  seams  to  bare  recelrad 

STUUBNTS'  SERIES  OI'MANJJAjLS. 

A  Series  of  Fifteen  Manuala,  for  the  use  of  Studente  and  Practitionera  of  Medicine 
and  Surgery.  They  will  be  written  by  eminent  Teachers  or  Eiaminers,  and  will  bo 
issued  in  pocket-eize  octavo  volumes  of  800-500  pages,  richly  illustrated  and  at  a  low  price. 
The  following  volumes  may  now  lie  announced:  Klein's  Histology  {lit  a/ea  day»),  Pep- 
per's Surgieal  PaXhoiogy,  TaEVEa*  AjqilUd  Anatoiajj,  Powiih'b  Jluman  Phyiioloyy  and 
Ralfb'8  Fatholojicai  CKanielry.  (Prepariag.) 

NEILL,  JOHN,  M.J>^,  and  SMITH,  F.  G.,  M.  I>., 

Late  Surjem  to  Uu  Poma.  Sotpital.  Prof,  of  Uu  Initituiit  of  Mud.  in  tht  Umv.  of  Pmno. 

An  Analftiosl  Compendium  of  the  Tarioua  Branches  of  Medical 
Soidnce,  for  the  use  and  examination  of  Stndenta.  A  new  edition,  revised  and  improved. 
In  one  very  large  royal  12mo.  volume  of  974  pages,  with  374  woodcuts.  Cloth,  (4 ;  stroi^y 
botind  in  leather,  raised  bands,  ^.75. 

zirjoLOW,  J.  i.,  M,  n.,      ^~ 

OrmuUing  Phyiiclan  to  tht  FMIadtlphia  Sotpila!,  tic. 

A  Uanual  of  Examinations  upon  Anatomy,  PhyBioloey,  Surgery,  Practice  of 
Medicine,  Obstetrics,  Materia  Medica,  Cheroiatry,  Phurmucy  and  1  henipeutics.  To  which 
is  added  a  Medical  Formulary,  Third  edition,  thoroughly  revised,  and  greatly  extended 
and  enlarged.  In  one  handsome  royal  I2uio.  volume  of  H16  large  pages,  with  370  illuB- 
trKtiona.    Cloth,  $3.25 ;  leather,  ^.75. 

The  armnsement  of  this  volume  in  the  form  of  question  and  ai»wer  renders  it  espe- 
dallj  Huitablefor  the  office  examinutionof  students,  and  for  those  preparing  for  graduation. 

WILSON,  ERASMUS,  F.  M.  S. 

A  System  of  Human  Anatomy,  General  and  Special.  Edited  by  W.  H. 
GoBRECHT,  M.  I).,  Professor  of  General  and  Surgical  Anatomy  in  the  Medical  Colla^  of 
Ohio.  In  one  lurgc  and  handsome  octavo  volume  of  616  pages,  with  397  illustratiooa. 
Qoth,  HOO;  leather,  ?-J.0O. 

SMITH,  H.  H.,  M.  D.,  and  HORNER,  WM.  E.,M.I>., 

KmerUai  Prof  ,if  Sargcry  M  the  Vmv.o!  Peiaa.,  lU.        Latt  Ptof.  of  Anat.  in  tht  Vnio.  of  Ptma. 
An  Anatomical  Atlas,  lUnstrative  of  the  Structure  of  the  Human  Body.     In  ooa 
large  imperial  octavo  volume  of  200  pages,  with  634  beautiful  figures.      Qoth,  K50. 

CLELAND,  JOHN^M.  D.,  E.  R.  S., 

ProfiMtoT  of  Amtomy  and  Phytiology  in  ^aKtftOoOiyetGabaay. 

A  Directory  for  the  Dissection  of  the  Human  Body.  In  one  12ino. 
volume  of  178  pages.    aoth,*1.25.  

BEl^LAMY,  EDWARD,  F.  R.  C,  S., 

Senior  Aaitlant-SargtOH  to  t!u  Chariag-Crait  Hotpilal,  Umdoii. 

I   Being  a  Description  of  the 


HARTSHOitNE'S  HANDBOOK  OF  ANATOMY  I  EOftNER'S  SPECIAL  ANATOMY  AND  HISTOI^ 
AND  PHVSIOLOOY,  Second  edition,  revised.  OOY.  Eighth  edition,  eztenalTGly  revised  and 
la  one  royal  12nio.  volume  of  3VJ  psKes,  with  SOO  I  modllled.  In  two  octavo  volumes  of  lOOI  pages, 
woodcuts.    Cloth.ll.TIl.  with  32U  woodouts.    Cloth,n.i». 

BHARPEY  AND  IJUAIN'S  HUMAN   ANATOMY.  I  HEATH'8  PRACTICAL  ANATOMY.  ^m»«ond 


RevliedbvJonpnLaiDT,  H.  D.,Prof.  otAoat-in  ;      London  edition,  with  addltiens  by  W.  W. 

Ualv.offtnna.    In  two  ootoroiolumeaof  about       M.  D.    In  one  ■' —  — ' '  *■ 

1300  pages,  with  Ml  illustrUiODa  |      Z4T  woodcuts. 
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AIjLEN,  BjLRRISON,  m.  d., 

Prqfaaor  of  Phj/aiatogy  in  Ihe  Univinity  of  Penna 

A  System  of  Hanum  Anatomy,  Including  Ita  Hediool  and  Sm-Kloal 
Relations.  For  the  use  of  Practitioners  and  Students  of  Medicine.  With  an  Tntro- 
ductoiT  Chapter  on  Histoli^.  Bj  E.  O.  Sbasespearb,  M.  D^  Ophthalmolwiat  to  the 
Philaaelpbia  Hospital.  In  one  arge  and  handsoine  quarto  volume  of  about  600  double- 
columned  pages,  with  380  illuBtrationa  on  109  lithographic  plates,  many  of  which  are  in 
oolors,  and  about  250  engravings  in  the  text.  In  six  Sections,  each  in  a  portfolio.  Section 
I.  HinVLOOT  (Jiuf  Btady).  Section  II.  Boneb  ahs  Joints  {Jvtt  Rrady).  Section  III, 
MuscxEB  AND  Fascub  Uv*l  Rtody).  Section  IV.  Aktebies,  Veenb  anb  Lymphatics 
(JusI  Biady).  Section  V.  NimvouB  Systeu  {Ntariy  Ready).  Section  VI.  Oboanb  or 
BnffiE^  OF  DiOESTiOK  and  Uenito-Usinaby  Organs  {In  iVoa).  Price  per  Section, 
(3.50.    For  mU  by  tubteription  only. 

EXTBACI  FBOlf  IXTBODDOnON. 

It  is  the  design  of  this  book  to  present  the  &cts  of  human  anatomy  in  the  manner  beet 
suited  to  the  requirements  of  the  student  and  the  practitioner  of  medidne.  The  author 
believes  that  such  a  booh  is  needed,  inasmuch  as  no  treatise,  as  far  as  he  knows,  contains  in 
addition  to  the  text  descriptive  of  the  subject,  a  qietematic  presentation  of  such  anatomical 
&cta  as  can  be  applied  to  practice. 

A  book  which  will  he  at  once  accurate  in  statement  and  concise  in  terms;  which  will  be 
an  acceptable  expression  of  the  present  atate  of  the  science  of  analom; ;  which  will  exclude 
Dothing  that  can  be  made  applicable  to  the  medical  art,  and  which  wUl  thus  embivce  all 
of  surgical  Importance,  while  omitting  nothing  of  value  to  clinical  medicine, — would  appear 
(o  have  an  excuse  for  existence  in  a  country  where  most  surgeons  are  general  piactitionei^ 
and  where  there  are  few  general  practitioners  who  have  no  interest  in  surgery. 

Among  other  matters,  the  book  will  be  found  to  contain  an  elaborate  deacriplion  of  the 
tissues ;  an  account  of  the  normal  development  of  the  body:  a  acclion  on  the  nature  and 
varieties  of  monatroaities ;  a  section  on  the  method  of  conducting  poat-mortem  eis 
tions ;  and  a  section  on  the  study  of  the  superficies  of  the  body  taken  as  a  guide 
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tnoka  wire  ui  lorelgn,  but  this  work  will  Kmava 
theHigma.  It  U*  mine  of  wealth  in  the  Infonpa- 
tiOD  It  giTea.    It  dlflen  from  tUI  preceding  anato- 


These  will  appear  in  their  apnropriate  places,  duly 
:ing  a  text  essentially  anat^anical. 
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itenaloD  irf  the  I 


7lnetiidy<ngdi»aH.    Thleladone 

Siatating  tne  nuTOwer  MpogrmphloaJ  ^elatiDn^  and 
sathsvldere)iDloalTalatlona,Df  the  more  remote 
paiits,  tv  Blvinc  m  brief  aooonnt  of  the  usaa  of  the 
varloui  ori>DS,aod  bj  quotinK  asea  whic  h  111  uBtr>t« 
tha  "loealSatioa  of  dfacasod  action."  Tlie  plitei 
are  beaatftlii  spaelmsna  of  work  by  one  who  hrng 
■mce  won  a  deMrrod  reputatinn  aa  an  artlst.~TA< 
lleiiaU  Htw,  October  ZT,  1B82. 

The  kppearanoe  of  the  book  mmrka  an  epoob  In 
medical  lllentars.  It  li  the  flnt  Important  work 
on  human  anatomv  that  boa  apptsrad  In  America; 
•od,  more  than  thU.  Its  acope  li  new  and  orlglcal. 
It  la  Intended lo  be  both  daecrlptlvo  and  lopogmph- 
IcaL  ■otenllflc  and  practical,  so  that  while  Batlefj'- 
Ing  the  anatomist  it  will  be  of  lalue  to  the 
practlalDg  physlolan.  Huoh  a  work  is  certainly 
ikOTeL  and  it  will  bring  the  greatest  honor  to 
the  author.  The  llluetratlona  of  the  bonsi  are 
xaiy  Sne^  The  nsmea  of  the  parte,  muMuLar  at- 
tMbmeDta,  etc.,  an  printed  either  on  Uie  figure 
or  eloae  beside,  » that  they  are  eaallr  recognraed. 
Dr.  Allen'BlreatmeDtaftheJalntaiaadinlraGle,BOd 
(be  illuatrallona  made  from  (he  author's  dlsseo- 
ttona  deserre  the  hlahest  pratae.  Tbey  tiear  wlt- 
tieat  to  his  iklil  with  the  scalpel  and  to  that  of  the 
arUat  with  bis  pendL  They  are  well  conoeifed 
and  well  executed,  haadHOOie  urtlatlcally  and  clear 
anatomically.  A*  the  author  polnte  oa^  aucb  a 
work  aa  he  haa  undertaken  la  neceaaarllyenoyclo- 

rdlo,  and  the  reaolt  ahowa  that  be  baa  broaght 
it  a  mind  well  pr(- — -*  —  "-  — '-  ' 

stve  reading,  critical 


cordially  recommend  the  work  to  Ihe  pro- 
en.ou,  beUevlDg  that  it  la  auttAd  not  only  to  thoae 
>f  scientific  lasles,  but  Ihat  It  will  be  of  uae  to  the 
iractlalDg  phjtiaiai.—Bailim  J/aUcai  and  Burgitat 
'ournai,  Jan.  11,  ISgS. 

It  haa  fallen  lo  tha  lot  of  the  fortonate  publlab- 
jra  to  t^  able  to  bring  out  ^he  best  anatomy  yet 
produced  in  America,  and  one  which  will  prove 

' '^  ^oretfUeefal  to  ihe  general  practitioner  ^lao 
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treatlaea.  The  llthognphlo  plates  are  heentUnlly 
eiecated,  and  deaerre  unqoallAed  piaiae.  To  the 
more  advanced  atudenta  in  anatomy,  ■■  well  as  to 
Ihe  prottaim  at  Isrse,  tt  will  prore  a  vsluabla 
compaolon,  and  one  <HUn  refarred  to.— A'ng  York 
l/eiual  Jotntal  and  Obtttrital  Stviem,  ^0T.  IMS. 

II  ia  to  be  considered  a  study  of  epplled  anatomy 
in  Ita  widest  sense— a  ayslematle  presentaOan  of 
such  anatomical  facts  as  can  be  applied  to  the 
practice  at  medicine  ae  well  as  of  anrgery.  Onr 
author  la  conclae,  accurate  and  praotlcal  hi  hia 
■tatetnenla,  and  sueceeda  admirably  In  Infoaing 
an  inlerest  into  tha  atudyof  wliat  la  generally  con- 
■Idered  a  diT  sutdect  The  department  of  Hiatol- 
ogy  ia  treated  In  a  maaleriy  manner,  and  the 
ground  Is  travelled  over  by  one  thorough^  hmll- 
EirwlthlL  TheillnatrBtianaereniBdewilhgieM 
eaie,  and  are  simply  anperb.  It  would  b«  Impoa- 
albla,  except  in  a  general  way,  to  point  ont  the 
sxcelleDoeofthework  of  the  airthor  in  tha  aeoond 
Section— that  devoted  to  the  consideration  of  the 
Bones  and  Joints.  There  is  as  maah  of  practical 
appllcatlou  of  anatomical  poinla  to  the  every-^lay 
wants  of  the  medical  ollnldao  aa  to  those  of  the 

rnting  surKeon.  In  bet,  (ew  general  nraetl- 
Lcra  will  read  the  work  without  afeellug  of  aur- 
Kaed  giaHfleation  that  eo  many  polnta,  concarn- 
j  which  they  may  never  have  tho^t  bafoM, 
ai«  so  wbU  preeented  tOr  their  or— '■■ — "—     *> 


TREVES,  FREDERICK,  F.  R.  C.  8., 

Smor  DwtottMlratar  of  ^aoCon^  and  Aaalalant  Burgeon  at  tha  London  HoapUoi. 
Appliecl  Anatomy,     See  Students' Ssriei  o/ ifanuail,  page  5.        C    l^Oolc 


HiNBT  C.  Lba's  Son  k  Co.'8  Pubucations — ^Anatomy.  .  7 

OB  AY,  SBNBT,  F.  S.  8„ 

Lactartr  cm  AnnXams  at  St  <7«rg*'t  BatpUal.  Condon. 

Anatomy,  DeaoriptiTe  and  SorglcaL  Th«  Drawingi  bj  H.  V.  Cabtek,  H.  D, 
■nd  Dr.  WEvmACOTT.  Tbe  diasections  jointly  by  the  Actho&  and  Dr.  Cakteb.  With 
•n  Introduction  on  Geneml  AnUomT  uvl  Develo^nent  by  T.  Holxk,  M.  A,  Surgeon  to 
St.  GeoTge'B  HoBpiWl.  Edited  b^  T.  Pickering  Pick,  F.  R.  C.  S.,  Surgenn  "nd  Lwtorer 
on  ADstoQiT  ftt  Si.  (ieorge's  Hwpital,  London,  Examiiier  ia  AnstomT,  Bojal  College  erf' 
Bnrnonii  of  Kogland.  A  new  American  irom  tbe  tenth  enlarged  aiM  impniTed  Loodoo 
edition.  To  which  ia  added  the  aecond  American  from  tbe  latest  Eiwliah  edition  of 
Lamdmabks,  Medical  axd  Surgical,  hy  Lutbeb  Holdek,  F.R.C.S.,  authw  of 
"Human  OMeolos;,"  "A  Manual  of  EHflsectionB,"  etc  In  one  imperial  octaTOTolanM 
of  1020  pages,  with  560  large  and  ehiborate  engrsTings  on  wood.    In  a/ac  ddjn. 

The  author  has  endeAvoreit  in  thU  work  to  cover  »  more  eitended  rangs  of  ml^acts 
than  is  cuatomary  in  the  ordinair  t«zt-bookB  by  giving  not  only  the  details  oecenary  tar 
the  student,  but  also  the  application  or  those  delafla  to  &e  practice  of  medicine  and  surgery, 
thus  rendering  it  both  a  guide  for  the  learner  and  »n  admuuble  work  of  reference  for  the 
active  practitioner.  The  enfraTinga  form  a  special  feature  in  the  work,  mui^of  tham 
being  the  liie  of  nature,  neariy  all  original,  and  having  the  namei  of  the  various  parts 
mnted  on  the  body  of  the  cut,  in  place  of  figures  of  reference  with  deeaiptioni  at  the  IboC 
They  thus  form  a  complete  and  splendid  aerie^  which  will  greatly  assist  the  itudent  in 
Ibrming  a  clear  ides  of  Anatom;;  and  will  also  serve  to  refteeb  the  memo^  of  thoae  who 
may  find  in  tbe  ezigendei  of  practice  the  neceeiity  of  recalling  the  details  D(  the  disMCtiny- 
room.  Combining,  as  it  does,  a  complete  Atlas  of  Anatomy  with  a  thorouf^  ti«atise  aa 
■ystematic,  descriptive  and  applied  Anatomy,  tbe  work  will  ne  found  of  great  service  to  all 
physicians  who  reoeive  students  in  their  offices,  relieving  both  preceptor  and  pupil  ot  madk 
labor  in  laying  the  groundwork  of  a  thorough  medical  education. 

Landmartu,  Medieal  and  Surgical,  by  Che  diHtinguished  Anatomist,  Mr.  Luther  Holdeo, 
has  been  appended  to  the  present  edition  as  it  was  to  the  previous  one.  This  vorit  gives 
in  a  clear,  condensed  and  systematic  way  all  the  information  by  which  the  practitioner  can 
determine  from  the  external  surface  of  the  body  the  pontion  of  internal  parts.  Thoa 
complete,  the  work,  it  is  believed,  will  furnish  all  the  assistance  that  can  be  rendered  by 
type  and  illustration  in  anatomical  study. 
It  li  dlfflcDlt  to  apekk  In  modentc  termi  of  thli  I  garj  u  It  has  been  herelofan  to  the  itiulenL    Aa 

it^ .  u.. ..      >. ._  .. ._      1_ >_. ^f  r^fyffJIM,    Qtlli^j 
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K>  the  pTHtltloasr  of  mediclna  wid  iiu-  I  ~SL  Louii  CUmcai  Batord,  Sept.  ISIS. 


new  sdltiDD  of  "Ormr"    It  asenu  to  be  unsarl^    regards  aampleteiieiiii.  eue  of  rofenn< 
parftoot  u  it  li  pDulbl*  to  m*k«  a  book  daioMd    bawityead  □heiipnsiis.lt  hu  no  fItsL    ] 
to  may  bninch  of  medlnl  KiieiKH).    The  addition  |  should  enter  t,  medlsal  kIiddI  without  It;  no  phj- 
-'  "-'■■ — ■-  '■  l*ndni»»-k»  "  will  make  it  »  indie-  ,  Bilian  oiuj  afford  lo  haie  It  abeenl  fttmi.hia  ilbraiy. 


Also  fob  kale  si 
HOLDMN,  LVTHEM,  F.  B.  C.  8., 

aurgam  la  St.  Bortkclomat't  and  tht  nwiHUiiv  Hoipilalt,  LorAm. 

Tjandmarkg,  Uedioal  and  Snrgioal.  Second  American  ftom  the  latest  revised 
English  edition^  *nth  additions  by  W.  wT  Keen,  M.  D.,  Ftofeswr  of  Artistic  Anatomy  in 
the  Pennsylvania  Academy  of  the  Fine  Arts,  formerly  Lecturer  on  Anatomy  in  the  Phila- 
delphia School  of  Anatomy.     In  one  handsome  12mo.  volume  of  148  pages.    Cloth,  |1.00. 

Thia  little  book  ia  all  that  ran  be  deiired  within  I 
Iti  icope,  and  iu  contanta  vlll  be  fouad  almpl;  iu- 
vatoahle  totha  jounj  aurveon  or  phrslelan.alnae 
they  bring  before  him  euen  data  aa  he  reaairw  at 
avery  axaiainatioD  of  a  patient.  It  la  written  in 
language  ao  olear  and  oonclae  that  one  oaaht 
almost  to  leani  It  bv  hAart.  IltMcheadlanoeia  l>v 
•ztetnal  eiamlaatlan,  ocular  and  polptMe,  of  the 
body,  with  auoh  anatomical  and  phyaloiaglcal  faota 
as  dirwiU7  bear  on  Che  anbject.    It  la  emlnenti; 

I>AJ,TON,  JOHN~C.,~]tL  D^ 

Ptafiuor  af  PhyHoloty  in  tht  CoU^t  of  PhyiUiai 


tleally  a - 

recommend  thia  work  to  an  svuueui 
practlMonera,  for  whom  it  tiaa  been 
who  by  ila  aid  will  readily  be  able  U 
DQgh  and  intelligent ' — "—   - 


ELLIS,  GEOBGE  VINEB, 

EntenluM  Profutor  of  AmkUmn  in  ttimrriUy  CoUiat,  London. 

DemonstratiouB  of  Anatomy.  Being  a  Ouide  to  the  Knowledge  of  the 
Hnman  Body  by  DiBsection.  By  Georoe  Vineb  Ellib,  Emeritus  Professor  of  Anatomy 
In  University  Collie,  London.      From  the  e'  '  "'         '        ^     >  »  -    >         "-■  ' 


'l' 


handsome  octavo  volume  of  716  p 


».: 

Ellla'  DemonBtratlona  Is  the  faTorilo  t«xt-book  i  ipeoial  line.    The  deacHpilona  are  oleai,  and  the 
of  the  Englieh  ttudent  of  anatomy.    In  pasalng  !  mathode  of  punning  anatomical  InTeBllgatiocia  are 
through  eight  editlona  IE  hae  been  eo  reilaed  aed  '  ■Iran  with  auoh  daUll  that  the  book  la  honeitlyr  ■  i  - 
adapted  to  the  needs  of  the  Btudent  that  it  would  I  entitled  to  ita  name.-'^f.  Louii  atnical  Bmd,i 
seem  that  it  had  almoat  reached  perfection  in  this  |  June,  1B7». 


8  Henrt  C.  Lka'8  Son  &  Co.'d  Petblicationb — Phj'sioli^]^. 

JDAJLTOIf,  JOHS  C,  M.  D., 

ProfatOT  of  Pkstiologs  *»  lA*  CWiejW  of  PlyBonni  and  Airgaou.  Sat  York,  eft 

A  Treatise  on  Human  Fhysioloffy.  Designed  for  the  use  of  StudenU  and 
PractitioneiB  o{  Medicine.  Seventh  edition,  thoroughly  revised  and  rewritten.  In  one 
veiy  handsome  octavo  volume  of  722  pages,  with  252  beantiful  engravingB  on  wood.  Cloth, 
^.00  i  leather,  IG.OO ;  very  handsome  half  Bunia,  taised  bands,  |6.50. 

The  reputation  which  this  work  has  acquired  as  a  compact  and  convenient  eummary  of 
the  most  advanced  condition  of  hnman  phjBiology  renders  it  onl;  necessary  to  state  that 
the  Author  has  aSsiduoiiBly  labored  lo  render  the  present  edition  worthy  a  cwntinuance  of 
the  marked  (kvor  accorded  to  previous  issues,  and  that  every  care  has  been  bestowed  upon 
the  typographical  execution  to  make  it,  m  heretofore,  one  of  the  handsomeet  productions 
of  the  American  preee. 


neritB  of  ProfsBBor  Dilton's  text-book,  his 

■moothand  pleasing  ttyle,  the  remarkable  clear- 

obMUre,  his  cautious  judgment  and  tlie  general 
oorrwicnenorbli  (Iiota,arep«iftct1ykDO>rTi.  They 
have  mads  his  text-book  the  one  moit  fkmiliar 
to  American  aEDdeiila.—JlfalAuort^  March  *,  ieS2. 
Certainly  no  physiological  work  han  over  la 


btIbId: 


la  placed  In 
1  oFLBrm  Is  r 


evloua  one,  and  will  lead  (o  keep  the  profeenlon 
poated  aa  to  the  moat  recent  addltlana  to  our 
phyelologlcal  kDOwladge. — MiMnan  Mtiteai  Ifmtt, 

One  can  Bcarcely  open  a  college  catalogne  that 
does  not  hBTO  mentloa  of  IVIton's  Phytiolosytm 

Amertcan  smdenta  we  would  unreserrodly  reoom- 
mundthaeditlonofDr.  Dallon'a  work  now  before 
us.    Let  it  suffice  to  slate  that  revliiioDs  hare  be«n 

(iilly  up  to  the  preeent  stale  a!  phystolaElcal  koDwl- 
sdge  as  It  is  practicable  for  any  utthor  of  a  book 
to  do. —  Virginia  Jtttdieat  Monlhb/,  July,  18SZ. 


page  bears  evidence  o[ 
Ehal  has  taken  place.    Th 

lalned,  and  no  lublect  li 
Altogether  this  edmon  ! 

FOSTER^  MICHAEL,  M.  JO.,  F.  It.  8., 

Frofator  nf  Pt^/tMogy  te  Ctambrti^  Vnntrtity,  Engtand. 

Text-Book  of  Physiolo^.    Second  American  from  the  third  English  edition. 

Edited,  with  extensive  notes  and  additions,   by  Edward  T.    Reichert,   M.  B.,   late 

.rator  of  Experimental  Therapeutics  in  the  University  of  Pennsylvania.     In  one 

le  royal  12mo.  volume  of  999  pages,  with  259  iUusu     Cloth,  $3.25 ;  leather,  $3.75. 
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"Toglvetostudenia 
Ich    Is  not  Intanded 

JlTBlyatyie.inVtleaVlie'rewierto'go  tli rough  11,  B 
■IwuTH  useful,  eapaclally  when  the  contents,  in- 
eluding  numeroua  matters  in  a  state  of  active  dis- 
cussion Id  which  phyeiolosy  Is  now  ao  rich.  In- 
Btruot  with  truth  and  calm  Rripartlallty.  Such  the 
author  has  preserred  throughout."  The  tranalk- 
tlon  of  II  into  Oermaa  Is  a  well-merited  comptl- 
nL  elnce  Germany   Is  the  CBpeeial    I 


ttal  and  Eiamii 

Dr.  Hlcliael  Fasti 
been  tianslated  into 
by  Protessor  KBhn 

POWER,  HEISRY,  M.  B.,  F.  R.  C.  8., 

Examiner  in  Fki/sioUig}),  Boiial  OoUege  nf  SUrgtont  t^  EngUaA 

Human  FhTsioIogy.    See  Stada^  Series  of  Maaualt,  page,  5. 
CAMFENTER,  WM.  B.,  M.  D.,  F.  R.  S.,  F.  G.  8.,  F.  X.  8., 

Begialrar  to  tiu  Univtraity  of  London,  alt. 

Principlea  of  Human  FhTsloIogT'.  Edited  by  Hbhbt  Power,  H.  B.,  Loud., 
F.  B.  C.  S,  Examiner  in  Natural  Sciences,  Umveraity  of  Oxford.  A  new  American  from  the 
eighth  revised  and  enlarged  edition,  with  notes  and  additions  by  Framcib  Q.  Smith,  H.  D., 
late  ProfeoBor  of  the  Institutes  of  Medicine  in  the  University  of  Pennsylvania.  In  one 
very  large  and  handsome  octavo  volume  of  1083  ^^es,  with  two  plates  and  373  illa>- 
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Cloth,  $5.50 ;  leather,  $fl.50 ;  half  E 
beir  addltloDB 


Burpriaad.to  And 


sopherss  wall  aa  apiTyBloioglsL  brought  li  '  i 
-  •-  "•-  — -J-n  ot  our  knowledge  of  '-     ' 


a  been  agraaably  si 

jiuuii,  HI  complete  In  re^rd 

inctlODB  of  the  nervous  system  In  all  Its  relk- 

_, r—  —  — C--J =~i n -a  auHact  that  in  many  reapaels  la  one  of 

up  fully  to  the  standard  of  our  knowledge  of  Its  i  the  most  ditflcult  of  all.  In  the  whole  range  of 
subject  at  the  preaent  day.  The  additions  by  the  physiology,  upon  which  toproduceafull  and  saUa- 
American  editor  give  to  the  work  aa  it  is  a  oonsid-  Eaotory  treatise  of  the  class  to  which  the  one  bo- 
erable  value  beyond  that  of  the  last  EngUah  edi-  |  tonutbaloagt.—Jl.ofSm.andilmt.Dit^lLpi.,'!'!, 

the  Oennan,  with 
Broa  Uoaais,  U.  D. 
pages,  wlitaS Uliw 

>HT8I0Ir 


OARPENTER'SI 


VOKTHEUSEAl 


Translated  from 


L,oo<5li 


Henht  C.  Lka.'8  Son  &  Co.'b  Pobugations — CbemiBtry. 


FOWNES,  GEORGE,  Ph.  J>. 

A  Mapnal  of  Blement^y  ChemiBtiy ;  Theoretical  and  PracticaL  EeviMd 
and  corrected  byHENKY  Watts,  B.A.,  F.KS.,  Editnrof  A  Dictiokary  of  CHEHisnnr, 
"Ic.    A  new  AmericAD  from  the  twelfth  and  enlai^  '  '      '         "'         "■■■    "     '^ 

Ibisoes,  H.  D.     In  one  large  roTal  12mo.  volumi 

n  wood  and  a  oolored  pUt«.     Cloth,  $2.75;  leather 

The  book  apsm  with  m  tre&tin  on  Chemical  I  monT  bcU  whloh  an  (hag  more  rmdlly  retaloed 
PhyBlca.  Incladlng  UfM,  Light,  MuDelism  uid  In  the  memorv.  The  medical  pnctlEionar  will 
BlsctHcity.     These  eabjects  ara  treated  clearly    tnm  with  pleuure  to  iU  copiouB  [ndei  for  tho 

dent  to  cotnprehead  the  &Gte  and  laws  ot  Chenila- 1  lout  dcmaln  of  organic  chenilBlry.  la  point  of 
tty  pniper.  It  la  the  (uhlon  or  late  yean  lo  omit ;  fulness  the  work  Is  a  Modem  DitiJoKirs  of  Chtm- 
Uieae  taplos  ttom  works  on  chemlatry,  but  their  istry.  In  Ita  aiplanatlons  It  1b  b  clear  Bad  abla 
otnleeioolBDOttobecommendeil,  As  was  required    treatise,  embraclaziiiBii}' VBlunble  tablei  from  the 

Sthe  great  ad Tance  In  the  science  of  Chemistry    etuidBrd  works  of  Graham,  Miller  and  OtneliD. — 
late  jear»,jhe  chapter  on  theGeoeral  Principles     Oanada  Meiieal  JUcord,3t>pl.  ISiS. 
mf«itn«"i?,,I^Tw  ,     TheworkistooweUkaowntoAmericanetudent* 

ireatimprovernent  ueon.ile  prrde-  ,  ^|,  ^  ,„3  jhat  Professor  Bridges  has  added 
'",  d"  I  some  fresh  and  vBluable  iDBttar,  eepeelally  In  the 
""  "■  I  Inorganic  chemistry.  The  book  hBs  alHsye  been 
a  fsYOrlie  In  this  country,  and  In  it*  new  shape 
eiposi'  bids  fair  to  retain  all  ita  tormer  pratigc—^Baetm 
iH  of  so  I  Journal  of  CAsiNiitrji,  Aug.  ISTH. 


ATXFIELD,  JOHN,  Ph.  J>., 

I^ttOT  of  FTKiital  Chcmiilry  to  iht  narmatmtieai  Society  of  Qreal  Britain,  tte. 

Chemistry,  Qeneral,  Medical  and  FharmacoTiticttl;  Including  the  Chem- 
ifltrr  of  the  U.  S.  Fharmacopreia.  A  Manual  of  the  Oeaeral  Principles  of  the  Science 
and  their  Application  to  Medicine  and  Phamiacj.  Eighth  edition,  specially  revised 
\>v  the  Author.  In  one  handKime  royal  t2mo.  volume  of  701  pagee,  with  HT  iUuHtratioDB. 
Cloth,  12.50;  leather,  |3.00. 

We  IwTe   repeatedly  ezpremed  our    IsTOcable  i     This  lery   popular 
opinloh  of  this  work,  and  on  the  appearance  of    now  reached  \t*  eight 


oept  that  we  expect  (his  eighth  edition  to  be  as  In- 
dlspeosable  to  u«  aa  the  setenth  and  preiioue  edl- 
ttooe  hare  been.  While  the  general  plan  and  ar- 
VBDgement  hara  been  adhered  li\uew  matter  has 
been  added  oorerlDg  the  obaerratlonB  msda  since 
the  Ibnner  edition.  The  praaent  diUlBrB  from  the 
pnceding  one  chiefly  In  these  altenitlona  and  In 
aboDt  Ian  nges  ot  useful  tables  added  in  the  ap- 
pendix.— AmerieoM  Journal  of  PSarmae«,  May,  'T9. 
Eaoh  of  then  editions  has  been  a  decided  Im- 
prarement  on  its  predecessor,  until  now  the  pres- 
•nt  edition  is  as  perfect  as  one  could  well  expect  a 
work  oftbls  kind  to  be.  It  paaseseeB  the  adtan- 
tagfl  OT«r  other  chemical  works  Intended  specially 
for  medical  atudenu  iif  being  alio  quite  complete 
•sagiiKToI  chemical  text-book.  It  Is  eTen  mors 
HrtraularlyaerirloeabletopharmaceutlcslstudenU 
.-,.,. , „  "-leludes  the  whole  of  the 

, ,..._,  of  in- 

fa  MidiaH  Itmmy.  May,  VSn. 


mriience.  It  has  now  become  the  principal  mo- 
tnok  of  chemistry  In  all  the  medical  colleges  in 
the  United  States.  The  present  edition  oootalns 
such  alteratloni' and  additloos  ae  seemed  necessaiT 
for  the  denioni'tiiitlon  of  the  latest  deTelopmenu 
of  chemioal  principles  and  the  latest  appllcatlaiw 
of  chemlatry  tophannacy.  It  Is  scarcely  UFcessaiy 
for  us  lo  say  that  it  exblbila  chemlsHy  In  Its  prea- 
ent  advanced  state.^CJn.  Mid.  Kan,  April.  UT*. 
The  popularity  which  this  work  has  eiiji^edls 
owing  to  the  orTglnal  and  clear  dispoeltlon  of  the 
facts  ot  the  science,  the  accuracy  of  the  details, 
and  the  omissioa  of  much  which  freights  many 
treatises  hparily  without  bringing  corresponding 
instruction  lo  tha  reader.  Dr.  Aftfleld  writes  twr 
stndents,  and  primarily  for  medical  sludeata;  he 
BlWBfs  has  an  eye  to  the  pharmaoopcBla  and  ita 

ling  ttie  mailer  in  ihs  text  so  that  It  responds  to 
the  questions  with  which  each  section  IsproTldsd. 
— Medical  and  Sursieai  SeparttTf  April  1ft,  1ST9. 


BLOXAM,  CHARLES  L., 

Fn^eaor  <^  Chemittry  In  A'l V*  Oillegi,  London. 

Chemistry,  Inorganic  and  Organic.  New  American  from  the  Gflh  Lon- 
don edition,  thoroughly  revised  and  much  improved.  In  one  very  handsome  octavo 
volume  of  about  700  pages,  with  about  300  illustrations,     tapras. 

REM8EN,  IRA,  M.  JD^Ph.  I>., 

Profeitor  of  CAmiiifrji  in  (As  Johm  Hopkint  Vnioeriit)/.  BaltinHrrt. 

Frinoiplefi  of  Theoretloal  Chemistry,  with  special  reference  to  the  Constitu- 
tion of  Chemical  Compounds,  Kew  and  revised  edition.  In  one  handsome  royal  12iiio. 
volume  of  about  250  pages.     In  preis. 


FathologiOOl  Chemistry.     See  Slvil<nt»'  Srrirt  of  ilanuabt,  page  5. 

WShler's  Outlines  of  Organic  Chemistry.     Edited  by  ErDOLm  Firrra, 

Ph.  D.,  Nat.  8c  D.,  Profeasor  of  Chemiatry  in  the  University  of  Tiibinpen.  TransUted 
by  Ira  Bemsen,  M.  D.,  Ph.  D.,  Professor  of  PhysicH  and  Chemistry  in  Williams  College, 
llasB.    In  one  12mo.  volume  of  560  pages.    Cloth,  $3. 

I    American  from _. 

I   one  royal  Itmo.  volunie,  with 


10         Hbnbt  C.  Lea's  Son  &  Co.'s  Publicationb — Chemiatrr. 
MOFFMANJS^,  F.,  A.M.,Fh.D.,  &  FOWFS,  F.B.,  Ph.J>., 

PiMie  Amiyt  to  tlu  StaU  of  Nm  Fork.  Fnf.  of  AnaL  Clum.  in  PIUL  OoU.  of  PliaTmai^. 

A  Uanual  of  Chemioal  Anal^Bia,  as  applied  to  the  Eiamin&tion  of  Medidnal 
Chemicals  aod  their  Preparations.  Being  a  Guide  for  the  Determination  of  their  Identit; 
tmd  Quality,  and  for  the  Detection  of  Impurities  and  Atiulterationa.  For  the  ose  <>f 
Pharmacists,  PhTldciiinB,  Druspsts  iind  Manufacturing  Chemists,  imd  Pharmaceutical  and 
Uedical  Btiuleuto.  Third  edition,  entirely  rewritten  and  ranch  enlaiged.  In  oMf  veiy 
handaome  octaTo  volume  of  621  pages,  with  1T9  illustrations.    Cloth,  ^25.     Jtai  rtadg. 

The  6rst  portion  of  this  work,  treating  of  operations  and  reaffent&  and  giving  a  general 
acoount  of  the  methods  of  chemical  analTsis,  has  been  considerabW  enlarged  and  completed, 
BO  that  now  it  afbrde  an  efBcient  and  explicit  guide  in  the  practical  execution  of  chemical 
aoalTsis.  That  on  volumetric  analysis  has  Seen  correspondingly  extended,  and  a  new 
chapter  on  the  sniaration  and  estimation  of  the  alkaloids  has  been  added.  The  second 
and  main  ^art  of  the  work,  containing  the  physical  and  chemical  characteristics  of  medi- 
dnal  chemicals  and  of  the  methods  of  estaolishing  their  identity,  quality  and  purity,  has 
been  much  enlarged  and  improved,  new  chemicals  of  recognized  therapeutical  value  have 
been  added,  and  new  tables  and  many  additional  illustrations,  introduced.  The  methods 
for  the  quantitative  estimation  of  many  chemicals  have  also  received  an  increased  share  of 
attention.  Especially  is  this  true  in  regard  to  the  identification  and  separation  of  those  of 
poisonous  properties.  The  labors  and  results  of  pharmacopaeial  revisions  both  here  and  ia 
£urope,  as  well  as  the  kindred  literature,  have  not  been  neglected  ;  so  that  the  work  will 
be  found  to  correapond  with  the  most  recent  advances  in  chemical  knowledge. 
This  eaeeltant  work  will  ba  at  once  recognised  i  to  the  manner  tn  which  they  have  been  oarrted 


aTsIuabla  addlUoo  to  our  medical  literature.  {  out,  the  work  will  be  found  ascompletcu  a 
IP  IS  importaut  tliat  our  druutsta  and  pharmaceu-  be  desired.  The  deacrlptlona  of  operatloi 
thna  ihould  hsTe  boilltleii  alhand  to  Iniare  them-  I  full  without  beiug  redanilant,  bo  that  the  tyru  ci 


tlon  will  be  hailed  wllh  pleasure  by 
and  practitioner  who  ma;  desire  purity  iD  uimbs. 
We  commend  a  work  which  ittorda  our  pharma- 
oeutisU  and  drDnislii  a  guide  foi  the  sualjrBli  of 
the  egenta  Iha.v  daily  dleponw.— JUi  Bi^aUi  Medi- 

—  > ,  n. ,..,    > ^  Jprtl,  ■"" 


^uentHthey  dlapeoBe.  euti^y  uadel^arl^>d  thfim  aad.pcutiH'ChepToeeaBBa  ' 
igmde.andltspubltFa-  snccessfaMy;  at  [he  aame  time  the  deCnib  are  not 
hSureby  every  druggist  i  giten  with  such  minutaneaa  and  proliiity  u  to 


id  BuTgieat  JowrtuU,  April,  1SS3. 
^  '     'ta  geaeral  ai 


CLOWES,  FMAIfS:,  J>.  8c.,  London, 

Senior  Bcitnce-Uatlxr  at  tA4  JTi^A  Schooi,  NaecatUe-imder-Lymt,  tie. 

An  Elementary  TreatiBe  on  Fraotioal  Chemistry  and  QualitatlTe 

iDOrganio  Analysis.     SpeciaUy  adapted  for  use  in  the  Laboratories  of  Schools  and 

Colleges  and  by  Beginners.    SecoDci  American  from  the  third  and  revised  English  edition. 

Id  one  very  handsome  royal  12mo.  volume  of  372  pages,  with  47  illtistratinna.    Cloth,  $2.50. 

Tbe chief objectof  the aathororthepreeentwOTli  ]  reuden  It  uulotelllKible  (o  the  prlmarv  atudant 

tary  in  the  description  of  spparBCuBea.  chetnlcals,  '  tions  from  the  teicher.    The  Elmumtan/  l^taOtt 

— J..  „. , ...... .,  ..~.j...o  I  of  Dr.  ClowBi  examined  with  reference  to  the 

d    above  clalma,  to  (bund  to  be  a  great  ImproTemant 
ft  I  on  other  elementary  worka    Astudent  who  car^ 


BllvHK 


,  ._.-.  .-__ will  acarceiy  n _.._ 

I  aniw  of  a  tutor  in  following  out  any  of  the 
I  perlments  desoribed.—  Va.  Mil.  tlontUy,  Ap.,  1 


GALLOWAY,  ROBERT,  F.  C.  8., 

Profe—or  of  Aypliat  Chemialry  in  IM  Boyai  CbUigt  of  Setttia,  Ireland,  ttt. 
A  MwnnHl  of  QualitatlTe  Analysis.    From  the  sixth  London  edition.     Id  ods 
handsome  royal  l2aio.  volume,  with  illustrations.    PrepariTig, 

ChASSMN,  ALMZAJTDBS, 

Profeuor  in  tin  Soya!  Poli/ttelmie  Selmol,  Aix^a-ChaptUe. 

Elementary  QuantitatiTe  AnalyslB.  Translated,  with  DOtes  and  additions,  br 
Edoar  F.  Saoth,  Ph.  D.,  Assistant  Professor  of  Chemistr?  Id  the  Towne  Scientific  School. 
University  of  Pennsylvania.     In  one  handsome  royal  12mo.  volume  of  324  pages,  with  38 

illuatrationa.     Cloth,  {2.00, 

It  la  probably  the  Iwat  manual  of  an  elementary  i  and  (hen  adfanctng  to  the  analyais  of  minerals  and 
nature  eitanl,  insomuch  aa  Ita  methoda  are  the  I  auch  prodiicts  as  are  met  with  ia  applied  cberots- 
tMBt.  It  leaches  by  examples,  eommendng  with  try.  It  fa  an  Indiapenaable  book  for  atudsnts  in 
single   doterratnallons,   followed  by  aeparaliona,  ,  chemistry.— BMron^sumafo/ CAoniilry,  Oct  Ult. 

ORFMNE,  WILLIAM  H.,  M.  D., 

Daaonitntor  of  Chemiitrn  in  tht  MmUai  Departtnait  of  tht  Uniterrttn  of  Ptnm^lmnia. 
A  Manual  of  Medical  Chemistry.   For  the  use  of  Students.    Based  upon  Bow- 
man's Medical  Chemistry.     In  one  royal  12mo.  volume  of  310  pages,  with  74  illuEtrations. 
Cloth,  $1.76. 

d  pages,  I  the  reoognltlon  of  compounds  due  tn  palhologloil 


glTing  BD  excellent  summary  of  the  beat  methoda  cooditlona.  The  det«cClon  of  poisons  Is  treated 
otandyaingthe  liquids  and  aolidsof  the  body,  both  with  aufBoient  fiilneas  tbr  the  purpoee  of  thoatn- 
forthe  cetlmaiionof  their  normal  conatiluenta  and  ;  dentor  practlliouer.— fioilon  A  eA;CA<iis  Juve<  'Mb 

Goo<5lc 


Hkmrt  C.  Lka,'8  Son  &  Co.'9  Publicationb — Pharm.,  Mat.  Med.    11 
IPARRISH,  EDWARD, 

Lata  IVofaioT  of  tJu  Tlieorsimd  PratHctof  FkarmatsiniltiPkaadllfhiaOatttgtiifPluiTvmt)!. 

A  Treatise  on  Fharmaoy :  desigmcd  u  a  Text-book  for  the  Student,  and  m  » 
Onide  for  the  PhTsician  and  Pliamiaceutiat.    With  man^  Fonnulffi  and  Pre«criptioi 
Fifth  edition,  thoroughly  revised,  by  Thomas  8.  Wibgand,  Ph.G.     In    ""  '""""' — 
octavo  volume  of  about  1000  pages,  with  about  300  illustrations.    In  prtm. 

A  few  notices  of  the  previous  edition  are  appended: 


appeared  1q  ihe  EutdlslT  !■ 


>  of  the  most  Importaat,  ir 

C,  book  upon  ph&rmacy  which  hu 
-  English  iBnguage  hu  emBnat«d 
„.. «ntlo  preu     "Pajrish's   Phar- 
macy" l<  a  we[]-kDown  work  on  thlB  tide  of  the 


II  that  a  rsally  uiefnl 
■         ■  1  ito  6 

thn  poathamoaaediiUon  of  "Pirrtsh"  hai  been  i 
(othspat 


,eT«r  b«comeg  meiely  local  In  ii 
■  ;o  Judloioua  edfiing  of  Mr.  W 
^.'.j<Ai 1  "pSrtah"  '  - '  - 


new  blood.— ^ad^Pharm.  Jaarnal,  Oct 
We  haTB  here  an  eDOfclopfedli  of  pharmacy,  of 


Kuldo  for 


le  u  a  text-book  to 


reached  Ita  Ibnrth  e 
leaston  ataads  in  no  need 


and  phjsli: 
ecooBdenceof  till 


u  the  name  moat  deacrlptlTe 
— '-  in  which  majr  be  found  i 

, ..  atndentof  medicine  nse 

ot  pharmacy.    On      '    '  ■  ■     • 


Uni^oa 


I  that  the 
pharmacy 


GRIJB-FITH,  R.  EGLESFIMLD,  M.  J>. 

A  TTniversal  FormiUary;  ContaininK  the  Methods  of  Preparing  and  Admims- 
tering  Offidnal  and  other  Medicines.  The  whole  adapted  to  Physicians  and  Pharmaceut- 
ists. Third  editioi^  carefully  revised  and  much  enlarged,  by  Josn  M.  Maisch,  Phar.  D., 
Professor  of  Matena  Medica  in  the  Philadelphia  College  of  Pharmacy.  In  one  laige 
and  handsome  octavo  volume  of  776  pages,  with  illuBtrations.  Cloth,  (4.50 ;  leather,  (5.50. 
A  mora  complete  (bnnularv  than  It  i*  in  Its  pre«-  I  ba  oommlctcd  to  memory  by  ereiy  atudent  of 
•ntbrni  the  pharroaofat  or  pbyaiclan  could  hardly  medicine.  A>  n  help  to  phyaiclani  It  will  be  round 
dealre.  To  the  flint  aome  aueh  work  la  indiapan-  Imraluabie,  and  doobtteiis  Till  make  Its  way  into 
Wide,  and  it  la  hardly  less  easentlal  to  the  praoti-  librarlee  nolairesdTBUppHedwltha  BCaodaril»ork 
tloDerwhooampoandehiBDWDmediclDes, '  Much  ofthe  kind.— 7%<  Jnieruan  JVoctilioFKr,  July.ini. 
ofwhatlacymtiJiuMi  Id  tile  Introductlca  oaght  M  f 


BERMAIfW,  l>r.  L., 

Profatar  of  PliyiioloBy  in  lAi  VaittrtUy  of  Zltrich. 

Experimental  Pharmaoology.  A  Handbodi  of  Methods  for  Determining  tfa« 
Physiological  Actions  of  Drugs.  Translated,  with  the  Author's  permission,  and  with 
extensive  additions,  by  Kobbbt  Meade  Suith,  M.  D.,  Demonstrator  of  Physiology  in  the 
Univereity  of  Pennsylvania.  In  one  handsome  12mo.  volume  of  1S9  pages,  with  32 
illustrations.    Cloth,  $1.50.    Just  rtady. 

TRANSLATOR'S  PREFACE. 

The  translation  of  Hermann's  Manual  of  Pharmacology  was  undertaken  to  fLunish  the 
fltudent  with  a  worli  that  would  aeeist  him  in  his  studies  of  the  physioli^ical  at^on  of 
drugs,  enabling  him  to  make  the  experiments  himself  that  would  otherwise  require  the 
assistance  of  the  instructor.  The  translator  has  attempted  to  eluddate  the  text  with  a 
careful  selection  of  illustrations ;  and  he  trusts  that  his  additions,  which  constitute  nearly 
one-half  of  the  entire  volume,  will  render  the  work  a  mure  perfect  guide  to  the  student. 
Thpeelecltonof  antmaleand  thBlrmanageinent,  .  After  cIobbIv  perusing  the  pagef  all  laden  to  over- 

the    ra.l)l»  nf  ollmlnollnn    .nri    ..hanirBS  of    polsOUB     flowing  wilfl    ttlB  riohtKt  f» '  -■---■-■--'  —  ■  '- 

-— — itlgation,  and  after  folli 

igresfl  of  toxic  pharm  aco 


In  the  body,  the  eiplanal 
duced  by  polBonn.  nlleral 
productive  fUucilun  and 


i'?'?!';!! 


denclSB  of  modern  Pharmacol oglcai 


tao/  physiological  io- 


-il  that  Utopian  dream  in  which  we 
lerlmenia)  acd  clinical  experience 
Iniieparablj  united.    Ii  is  a  reliable, 


^ieiU  Journal,  May,  li 


A  Manual  of  Organic  Materia  Medlos;  Beinc  a  Onide  to  Materia  Medin  of 
the  Vesetable  and  Animal  Kingdoms.    For  the  use  of  Sudents,  Druggists,  Ptutrmacisla 

__j    ■*!..._■.■ T_ 1. j_^_^  ^^-.^1    in 1 _r   jei _    -^.L  inj  b..^»«:A.1 


mply  for 


denlly  wi 


nearly  all,  that  is  of  eeBentlai  Talue  In  organic 
teria  medlca,  clear  and  simple  In  Its  style,  con 
(iDce  It  would  be  dlfllcull  toHnd  In  It  a  Buperfli 
word,  and  yai  HulBcianily  eipltoit  to  latl^iy 
most  critical.  The  text  1b  freely  Illustrated 
woodcnU,  which  canncttallto  be  TaluablelntB 

I 1.1 ...J—..     ..I.U    .tg    pjjyjioai      ~i 

_ _ul  which  nolwok  a^oaid  becooald-    „,„,  ,„„  ^,„™,  .„„^«,„_..„= ~  .... 

ered  compiele,  i.  s.,  ao  index.     In  bet,  the  liccte  ,  j,  fMj  illuatrated  byaome  two  huni&ed 
book  la  luat  what  it  preteoda  to  be,  sod  Is  worthy  |  —Boilen  Mii.  and  Surg.  JounuU,  Jan.  19, 


lariling  studcL.-    r--^  -  -  - 

aod  macroscopic  appearance  of^drug  ,    The  work 
la  preceded  l)y  a  table  of  cDntenU,  and  completed 


Natxonai  DitpetvatoryA^  a  work  Tor  which  Btudenta 
of  phsrmncy  should  be  grateful.  The  aubject  la 
one  In  which  the  beginner  needs  the  guidance  of 
a  good  cUfslflcation  In  order  to  aToicTthe  bewil- 
derment which  followa  the  attempt  to  grasp  a  aab- 
lect  having  so  many  details.  Thle  condiflon  the 
hook  fulfils,  the  clamlficHtioD  adopted  beinga  aim- 
e  and  practical  one;  (he  notice  of  each  drug  ia 

two  huni&ed  woodontii. 


12     Hknbt  C.  Lka's  Son  &  Go. 'a  Poblications — Hat.  Hed.,  Therap. 


8TILLE,  A.,  Jtf.  J>.,iX.  J>.,  A  MAI8CH,  J.  M.,Phar.D,, 

Fnfeuor  of  Ott  T/uon  and  Practia  of  Prof  of  Mat.  Mti.  and  Botmji  in  Pklla- 

Xedieine  arid  of  CUnleai  Medicvie  in  tin  CuUtaiof  P/utntam.St^yloUeAmeri- 

UnivtrnCy  of  Pamtyhiania.  can  Phannacmtieai  Aaoeiatipn. 

The  ITatioiial  Diapenaatory:  Containing  the  Nstural  Hbtorj^hemistry,  Phar- 
macr,  Actton*  and  Uses  of  Medicines,  including  those  recc^iiiied  in  the  Phonnacopoeiaa  of 
the  United  States,  Great  Britain  and  Germany,  with  numerouB  references  to  the  FrencJt 
Codex.  Thiid  edition,  thoroughly  revised  and  greatly  enlarged.  In  one  ma^fic«nt 
imperial  octavo  volume  of  about  1600  pages,  with  sereral  bunared  fine   engravingB.    £• 

The  puhliahers  have  much  pleasure  in  annonndnD;  to  the  Medical  and  Pharmaceutical 
Professions  that  a  new  edition  of  this  important  work  is  in  press,  and  that  it  will  appear 
in  the  shortest  time  consiatent  with  the  care  requisite  for  printii^  a  work  of  immense 
detail,  where  absolute  accuracy  is  of  such  supreme  importance.  Besides  its  revision  on 
the  basis  of  the  U.  S.  Pharmacopteia  of  1S80,  it  will  include  all  the  advances  made  in  its 
department  during  the  period  elapsed  since  the  preparation  of  that  ivork.  To  (his  end  all 
recent  medical  and  pharmaceutical  literature,  both  domestic  and  foreign,  has  been  thor- 
oughly sifted,  and  everything  that  is  new  and  important  has  been  introduced,  loeetber 
with  the  results  of  original  investigations.  To  accord  with  the  new  PbarmaooptBia  the 
officinal  formulEe  are  given  in  parts  bv  weight,  but  in  every  instance,  for  the  sake  of  oon- 
Tenience,  the  same  proportions  are  also  expressed  in  ordinnrr  weights  and  measures.  The 
Tlierapeutical  Index  has  been  enlarged  so  that  it  contains  about  SOOO  referenceii,  arranged 
under  an  alphabetical  list  of  diseases,  thus  plactog  at  the  disposaloftbepractitioner,  in  the' 
most  convenient  manner,  the  vB£t  stores  of  therapeutical  linowledge  constantly  needed  in 
his  daily  practice.  The  work  may  therefore  be  justly  r^arded  as  a  complete  Encyclo- 
ptedja  of  Materia  Medica  and  Tberapenticn  up  to  1883. 

The  exhaustion  of  two  verj'  large  editions  of  The  National  Dispensatort  sine 


1870  is  the  most  conclusive  lestimonv  as  to  the  necessity  which  demanded  its  preparation 
and  to  the  admirable  manner  in  which  that  duty  baa  been  performed.  In  this  revisii»i 
the  authors  have  sought  to  add  to  its  usefulness  by  including  everything  properly  coming 
within  its  scope  which  can  be  of  use  te  the  physician  or  phannacist  and  at  the  same  time 
by  the  utmost  oondseneea  and  by  the  omiaaion  of  alt  obaolete  matter  to  prevent  nnda» 
'  increase  in  the  size  of  the  volume.  No  care  will  be  spared  by  the  publishers  to  render 
its  tvpograpbical  execution  worthy  of  its  wide  reputation  and  universal  use  as  tb« 
standard  authority, 

A  few  notices  of  the  previous  edition  are  appended. 
The  authors  havo   embraced  the   opportanitv  [  valuable  infornisUon  on  the  varioa»artloles  ofthe 
offered  for  a  thorouEhreiislon  of  the  whole  work,    materia  medlCL    Edinburgh  MaL  Jour.,  Sot .  wn. 
Wrlilng  to  iDOlude  within  llslL  that  might  liava       ..^g  NaUDn»l  DiimenBalcrv  In  bBTond  iKsiHita 
nawtj  aiHHiarsd  of  snfflclflDt  Importance  during    ,„  .u  .C-  noi^^nma^v  /ataiia  nioar  >Mf4  i„ma  in  r»a 

mil«'«l^k  that  the  .athors^va  labored  faLth-    T,,^r.Tt°\t\tlil"t  ,nH™^''-^nS3 
fully  and  with  Bucceu  In  maiclaiiilDK  the  high 
eharacler  of  their  work  is  a  compendium  meeting 

safely  luni  In  oueat  of  the  lale'sl  intorniBtion  con- 
cern [np  everj-lli  In  g  worthy  of  notice  In  connection 
with  FliHrma^MBleriB  Medica  and  ThenpauticB. 

'ork  which  for 
Is  uuanrpasKd 
-a  U  no  book  In 


inced  by  the  extensile 
houfTbe  KMim 

A  kiad  of  iDterjistional  codei,  available  to  the 
EngliahHipoBkiDg  oommuuity  of  all  natloni;  em- 
phailcslly,  we  would  repeat,  a  book  for  the  pnotl- 

Ireatmeut  and  most  auggeatlre  aa  to  remedlsm — 
London  Midteal  Tana  and  Oautte. 


BBUJfTOJf,  T.  LAUDEB,  M.  D., 

LeeiuTcr  an  Materia  Medica  and  Tlterapaitia  at  Si.  BarUtotommTi  HoipiM,  e 

A.  Maatial  of  Materia  Medica  and  Therapeutlos,  inclndii 
the  Physiological  Action  and  the  Therapeutical  Uses  of  Drugs.  In  one 
volume.    la  prtu. 

8TILLE,  ALFRED,  M.  I>.,  LL.  D„ 

Proftttorof  T heory  and  Practice  of  MaL  and  of  Climeal  Med.  in  th*  Vidv,  €i  Ptnta. 

Therapeiitics  and  Materia  Uedica.  A  Systeniatic  Treatise  on  the  Action  and 
Uses  of  Medicinal  Agents,  inr'ludiDg  their  Description  and  History.  Fourth  edition, 
revised  luid  enlarged.  In  two  large  and  handsome  octavo  volumes,  containing  1930  pagei, 
Ooth,  {10.00;  leather,  {12.00;  veiy  handsome  half  Bitseia,  nused bands,  (13.00. 

The  rapid  eihauation  of  three  editions  and  the  i  multttnde  of  its  citations  and  the  fQlnSH  of  lla 
onlTeraal  £aTor  with  which  the  work  has  been  re-  I  research  into  clinical  hlatortea-andwenmstawlgn 
oelred  bv  the  medical  profeaaion  are  aumcicnc  i  it  a  plane  in  the  phyidclan'i  library;  no^  Indeed, 
proof  of  it*  eicellence  u  n  reoeriory  of  pmclipal  aafullyreprsNDUDKUisprsMDtatau  of  knowledge 
and  useful  infarmaiion  for  the  phyalclao.  The  in  phannaoodynaniiva,hutaBl>ybr  thetnoatcom- 
edltloD  before  ua  fully  auetajna  ihla  verdioL—  plele  treaCIs*  opOD  the  clinical  and  ptactlcal  alda 
Anurfnm  Joitmat  of  PAarnon,  Fell.  1ST&  |  of  thequeatlon.— Sutton  JfadieiilandSiirgiGaUmr- 

We  can  hardly  admit  that  It  has  a  rival  la  the  j  nol,  Nov.  e,  IS71. 


Henbt  C.  Lea'#  Son  &  Co.'a  Fitbligationb— Therap.,  Histol.     13 
FAMQVHARSOJf,  ROBERT,  M.  J)., 

Lecturtr  on  Materia  Maiiea  at  SI.  Manfi  BoipUal  Itidual  Behvol. 

A  Ouide  to  Therapeutios  and  Uateria  Uedica.  Third  Aroeric&n  edition, 
special]}'  revised  by  the  Author.  Enlai^  and  adapted  to  the  U.  8,  Fhannacop<Bia  by 
Fbake  WoODBtTBY,  M.B.  In  one  very  handsome  12mo.  volume  of  524  pages.  Cloth, 
$2.25.    Jiut  ready. 

tr.— Oinoiio  Med.  and  Suiy,  Journal,  Dee.  1882. 

.,  J  have  oyer  seen.  The  pugoa  are  doubl6-eo^ 
oinned,  one  column  being  for  the  phyeiol ogles] 
jKtlon,  the  other  for  the  thenpaullc  use;  In  thla 

eontafnK  a  Hat  of  doIbodb  attd  their  chemical  wtd 
phyjtlologic^al  antldotea^  and  a  very  complete  table 
of  the  metric  welgiita  and  their  equivalents. 
Thonghwe  can  recommend  tl  bo  hiehly  to  sla- 

praotllioner'a  Ubmry.  There  are  two  indeie^one 
of  therapenlio  annts,  the  other  of  diseanee,— Cii^ 
jfinia  Medical  MorUltly,  Hsroh,  1«83. 


Dr.  FarquharsOD'a  Therapeatlea  ia  oonstniel«d 

.poD  a  pUo  which  brlnas  before  the  reader  all  tl— 

!a»ntlB]  polDte  with  reieresee  to  (he  propertleB 

1 f.  < .,. inhlminanEhawi 


rugs.    It  impreasea  theae  npon  I 


containing  ^e  recognized 


vera  (wh 
Mined  fi 


y  good  arrangement    The  early 
ig  rules  for  preeoriblng  Is  eioel- 

thlB  valuable  aad  weU-dlgeated 


GMjEEN,  t.  smnrt,  m.  d., 

Leclarir  on  Palluliian  and  JfarMd  Anatomy  at  CkariHg-Oroi  Hotpilal  M^icBi  Sliitlli,  ttt. 
Pathology  and  Morbid  Anatomy.     Fifth  American  from  the  sixth  enlarged 
And  revised  English  edition.    In  one  very  handsonie  octavo  volume  of  about  350  pages, 
■with  about  150  fine  engravings.    Preparing. 

COATS,  JOSEPH,  Mrn.,  F.  F>  P,  8., 

Pathatagitt  to  tAe  QUiaqov  Wetttm  Jafifmory. 

A  Treatise  on  Fatholo^.  In  one  very  handsome  octavo  Tolume  of  about  900 
pages,  with  339  beautiful  illuatrations.     NraAy  ready. 

Within  the  limits  of  a  single  volume  the  Author  has  enienvored  to  present  a  com- 
plete t«xt-book.  of  General  Pathology  and  Pathological  Anatomy — two  departments  of  a 
single  science  which,  to  the  great  inconvenience  of  students,  it  has  hitherto  been  the  cus- 
tom to  treat  independently.  Beginning  with  a  thorough  exposition  of  the  various  pro- 
oesws  of  diaease  in  their  essential  nature,  the  Author  proceeds  to  consider  the  alterations 
these  processes  cause  and  undergo  when  acting  in  apocial  reiiona  or  organs.  Throughout 
the  work  much  space  is  devoted  to  Clinical  Fathotogy.  While  the  Author  haa  availed 
himself  of  all  the  literature  of  the  subject,  including  Ziegler's  recent  work,  he  has  mainly 
relied  upon  his  long  experience  as  a  patholt^st  and  teacher  for  the  matter  here  gathered 
and  for  the  manner  of  its  presentation. 

CORNIL,  v.,  ama  RAJSTVIER,  L., 

PtoJ.  in  tha  FaeuUfi  of  Med.  of  Pari:  Prof .  ia  tht  Colttge  of  France. 

A  Manual  of  PatholoKical  Histology.  Translated,  with  notes  and  additions, 
by  B.  O.  Shakespeare,  M.  D.,  Pathologist  and  Ophthalmic  Surgeon  to  Philadelphia 
Hvepital,  and  by  J.  Henrt  C.  Siues,  M.  D.,  Demonstrator  of  I^thological  Hbtology  in 
the  University  of  Pennsylvania.  In  one  very  handsome  octavo  volume  of  800  pages,  with 
360  illustrations.    Cloth,  (5.50  ;  leather,  (6.50 ;  half  Russia,  raised  bands,  ^. 

We  have  no  hesftatlon  In  cordially  recommend-    embraced  within  lu  pues  Is  easentlally  prasClcaL 
^_  .t.  . ...1 ,  r. — :,  „  J  D— _.,-..  ..  „..u-     Normal  tissues  are  dfsouseed,  and  after  their  Ihor- 

St^ological  'Change  whlo'h  has  oocurred  inUiem. 
ma  side  by  side  physiological  and  pathological 
anatomy  go  hand  in  hand,  affording  that  best  of 
■11  n™-BMie.  In  rtBmon.t™l(ni...  pomparison.    The 
aObrds  facility 


iK  the  traaslntloD  of  Cornil  and : 

..glcal  Histology"  as  the  bestwi 

any  language,  and  as  giving  to  Us  readers  a  trust- 
worthy guide  in  obtaining  a  broad  and  solid  baala 

ieedicai  Scicaca,  April.  ISHi), 

Oneof  the  most  complple  tolumes  on  patholog- 
ical histology  we  have  ever  seen.  The  plan  of  study 


JCLEI2f,  E.,  M.  D.,  F.  B.  S., 

Jnial  Lcelurer  on  Oeneral  Aaalomgaad  I^ytiologgia  Uu  Medieat  School  cf  81.  Bart^otomm'i  Hot- 
pital,  London. 

Elements  of  Histology.     In  one  handaome  12mo.  volume  of  about  350  pages 
-with  ISl  illustrations.    Shortly.     (See  Student^  Series  i^  Manual;  page  5.) 


SCHIfER,  EDWARD  AJJBERT,  M.  !>,, 

Aaiiatant  Profeaar  of  Phygiology  vt  UnivBTiitj/  CoUege,  Lof^on. 

A  Course  of  Fractioal  Histology.    Being  an  introduction  to  the  use  of  the 

HicToscope.    In  ooe  handsome  roval  12mo.  volume  of  308  pages,  with  40  illuatrations, 
Cloth,  $2.00.  

OLUGE-S  ATLAS  OF  PATHOLOGICAL  HISTOL-  I     plain  aud  colored,  and  deMriptlve  letter-preia. 
OGY.    Tnnslated.  with  notes  and  addlUo^^  by        Cloth,  tt.no. 

JoiiFE  LnPT,  M.  I).    InoDevolnme,  very  large     HOKNER'9    SPECIAL    ANATOMY    AND    HI8- 
imparlal  qaarto,  with   320  oopper-plale  Hgures,  |     TOLOOY.    Bee  pages. 


14      Henrt  C.  Lea's  Son  k  Co.'s  Pcblioations — PM«tlce  of  Med. 
X'LIJfT,  AUSTUf,  M.  2>., 

PraS.  e/  tia  Printipla  and  Fnutia  of  Xed.  mtd  of  Clin.  Mtd.  Iti  BOlenia  Bolpital  Mtdteal  OoOtge,  S.  Y, 

A  Treatise  on  the  Frinoiplea  and  Fractioe  of  Medicine.    Dea^ned  for 

the  use  of  Students  and  FractitLonen  of  Medicine.  Fifth  edition,  eutirelj  rewritten  and 
Utuch  improved.  In  one  Urge  end  clueely-printed  octavo  Tolume  of  1150  pagee.  Cloth, 
$6.60;  leather,  J6.&0;  verj  handsome  half  RuBsia,  rained  bands,  57. 

W«  cannot  coBClDde  (his  notice  without  cxprera-  r  not  merelr  ■  n««  oditlon.  In  TnAking  the»  alcera- 
ing  oar  admiration  tor  thii  Tolums,  wliich  u  oer- '  tiona,  Flint  opanlv  confeuea  that  he  has  not  been 
tMnI]' one Qf/bs standard  l«it-bookaon  medicine;  I. too  careful  to  maintain  a  obaraclar  tor con«l»teni!y, 
and  we  majraafBlf  afflrm  that,  taken  altogether,  It ,  bat  has  endearored  to  glTe  hla  reader  hia  mere 
exhlbiti  a  toller  and  wider  aoqn^Dtance  with  n-  ]  matured,  and,  aa  he  beliaTea,  more  truthful  Tiewi. 
oent  pathulogioal  inquii;  than  any  almilar  work  ootelen  oT  any  dlacrepanc)'  lietween  them  and 
with  whieh  we  are  aoqaainted,  whilat  at  the  same  those  he  (ormarly  advanced.  Flint  la  right;  only 
time  itahoWB  ItaauthortobepOBKUHdof  the  rare  I  in  this  way  conldlie  preduse  a  work  vortfay  of  ba- 
f^ultiea  of  clear  oTpoaiUoa,  thouehtfui  diacriml' ;  ing  looked  upon  aa  a  standard. — E/^nburghMedUal 
— ■'--  --idflound  Judgment. — Lrmion  Lancdf,  Jaiy    Journal  June,  lfiS2. 

irk  ii  so  widely  known  and  acueptedaa 
American  tait-book  of  the  praotioe  ol 


r  which  In  erery  part  le 


Inai*ord,we  do  not  know  of  any  similar 
which  laatonoe  Boelaborateandaooonclse, 

and  yet  BO  aoaurale,  r-  —'■'-'■  •- ■ 

Qponthe  mind  the  li 

dnct  of  an  author  rtc:,., 

ellnlcal  abaerrUion,  and  an  adept  in  the  art  of  c 
Teylng  them  clearly  and  sttractlTely  to  olhere.- 
Amtrwan  Jounat  (/  Xeditai  Seitma,  April,  18BI. 

Flint's  Treatiae  la  the  work  of  an  aocomplishe 
hospital  phyaleian,  sod  la  remarkable  for  Its  mai 
tsrlydaaorlptionsof  diaeaae.  It  la  a  work  on  olii 
livt  madtcfae  embodylDg  the  fiperfanea  of 
It  haa  been  carefully  brought  up  Co  th 


medicine  that 
give  this,  the 
paaaing  notice. 


m  hardly  worth  while  to 

h  edition,  anything  more  than  a 
3at  even  tlie  moet  cursory  exsml- 
M  It  is,  practicalty,  much  more 


grut  that  it  [a  rirtaally  a 


Id  alterations 


ork,  ar 


OUghly  proclical. 


therefore  preeminently  tha  book 
lerB.~,S[.  Louit  Clm.  fiK.Har.'n. 


been  ao 

SARTSHORNE,  HENRY,  M.  D., 

Late  Prafcuor  iif  Sy£rwu<  fa  tAi  UiHiiertity  0/  /'Bnnljriiiaida. 

Essentials  of  the  thrinciples  and  Practice  of  Hedioine.    A  Handy  ixxik 

for  Students  and  PractitionerB.  Fifth  edition,  thoroughly  ravi§ed  and  rewritten.  In  ono 
luuidsome  rojal  12mo.  volume  of  669  pages,  with  144  tllustrationa.  Cloth,  $2.75;  h&lf 
bound,  $3.00.    Just  readg. 


itupt , — ,... 

_    jr  Its  pages  we  find  many  subjects 

introduced  which  have  only  lately  bsen  brooght 
bstore  the  profeasion.  Certainly  amongst  books  of 
Its  class  It  deaerres  and  has  obtained  a  good  poal- 


Wlthlathe  aampasaof  «n  pages  It  treats  of  the 
history  of  medicine,  oeneru  patholt^y,  general 
Bymplomatology,sndpli)fnla»ldiBBnoslB(lneliiding 
laryngoBoopo,  optithalmoacope,  etcO.gonemi  ther- 
apeullcs,  nosology,  and  suocfal  pathology  and  prac- 
t^e.    With  such  a  wide  range,  condensation  b,  of 

'--■■-'- ' '-I1B  referenoeB  to  original 


jpfortl 


papars,  etc  We  cannot  but  admit  that  there  la  a 
wonderftal  amount  of  Information  ooutained  In  this 
work,  and  that  It  Is  one  of  the  best  of  its  kind  that 
we  have  seen.— Glo^oie  Mtdieat  JaiTWii,ltor.  IMS. 
An  indispeneabls  book.  No  work  ever  exhibited 
a  better  average  of  actual  practical  treetmant  than 
this  one;  and  probably  not  one  writer  in  our  day 
had  a  better  cpportaniQi  than  Dr.  Hartshome  for 
oondensing  all  the  views  of  eminent  practitioner* 
into  a  Itmo.  The  numetoos  illustration  a  will  be 
very  useful  to  stadenta  eapeclstly.  These  essen 
tisis,  as  the  name  sunesis.  are  not  Intended  ti 
supersede  the  teat-books  of  Flint  and  Barthoiow 


Tedioai  JvutroZ  and  ^cwt 


hololiteratui 
r,  April,  isei 


WOODBVRY,  FRAJfK,  M.  D., 

Phuticiaa  tn  tht  Omnan  Uotpital,  Philadtlphia ;  lnU  CAitf  AHiifonl  In  1A«  AfedJaiJ  CUniimJ^t 
(sn  OMtqt  HoipUat,  ttc. 

A  Handbook  of  the  Principles  and  Practice  of  Medicine.    For  the  m 
of  Students  and  PmctitioneiB.    In  one  rojal  12mo.  volume,  with  illustrations.   In  prut. 


BRISTOWE,  JOHN  8YER,  M,  JD.,  F.  S.  C.  P., 

Fkyrician  and  Joint  Ltcturer  on  JHoficine  at  St.  TAonoi'  HotpitaL 

A  Treatiae  on  the  Praotioe  of  Medicine.  Second  American  edition,  revised 
^  the  Author.  Edited,  with  additions,  bj  Jakes  H.  HtrrcsiMiiON,  M.D.,ph}|Bidan  to  the' 
iWisj'lvaiua  Hoapital.  In  one  handsome  octavo  volume  of  1DS5  piwe&  with  illustrations, 
aoth,$5.00;  leather,  $6.00;  very  handsome  half  Russia,  miBed  bands,  $6.50. 

econd  edition  of  thifl  eicellea_t  work,  like    falthf^tlly  given  pathology  of  abnormal  proceaaaSr 
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ons,  by  which  the  phases  o 


L 


_nd'th"l'^ 

practitioners  and  atudcnts  la  mad4 
Dieful  on  this  side  of  the  water, 
to  modify  the  high  opinion  prer 
with  regard  -  "-  "-'- 


ided  for  Brltial 


lion  of  the  ' 


aulhor  in  follnwing  the  latest  growt: 
science.— fia«£oFt  MedieaL  and  Sufgicat 


rat  growth  of  medical 


I  practice,  as  skin  diseases,  nphll 

^ly  and  d — 

— Medteat  and  Bitrgical  StparUtr,  DaD.  90,  Itm. 

The  reader  will  find  every  eonoelTabte  subject 
Hinected  with  Uie  practice  of  medicine  ably  pi^ 


usually  considered  to  belong  to  theory 

—   ,  as  skin  diseases,  TPhlllaandlnsani^, 

lut  they  will  notbeal(Fectedto  by  readers,  sahe  haa 
studied  them  conscientiously  and  drawn  from  tho 


•    concise.    The  ■ddilions  made  by  Dr. 

are  appropriate  and  practical,  and  great^  add  to 
I,  his  its  nserutneea  to  American  readers..-£i(0U>  Jfol- 
'-     ''     ■     Id  Air^loal  Jninuil,  March,  laSO. 


HiMBT  G.  Lia'b  Son  k  Co.'b  Pdbiioations — Practice  of  Med.       15' 
SETlfOLDS,  J,  BJJ88MLL,  M,  I>., 

fnf—toro/tluiyiiiciplmuiilPnietlnefMadiebui*  Uaivtnilg  OMiga,  LmiioH. 

A  ByBtem  of  Uedioine.    With  note*  and  additions  bj  Hzn&y  Habisrohn^ 
A,  Mt  M.  D.,  late  Profewor  of  Hygiene  in  the  UniverBity  of  Penneylvania.     In  three  Uxg^ 
and  handsome  octavo  volumea,  oontaining  3060  double-columned  pages,  with  317  iltuatra' 
tioni.    Price  pervoliune,  doth,  96-00;  sheep,  $6.00;  very  hRndsomeHauSuaeia,  raised  bauds, 
96^.     Per  set,  cloth,  tl6;  sheep,  fl8;  half  Russia,  (19.50.    Sold  only  by  tubaa-ipiion. 
Volume  I.    Contains  Qebeeai.  Diseasis  and  ThSKAsta  of  the  Nebvocb  System. 
VoLinfE  II.    Contains  Diseabeb  of  Respiratoky  and  Cibcuiatoky  Sykteub. 
Volume  III.    ContaioB  DisEASESorTHBDioEnTTE,  BLOOD-JQ^AMiirLAK, Urinaby, Re- 
PRODUtrnvE  and  Cutahbods  Ststemb. 

Reynolds'  Syvtzh  of  Medicike^  recently  completed,  has  ocq^aired,  sijKe  the  first  ap- 
pearance of  the  first  volume,  the  well-dcBerved  reputation  of  being  the  work  in  which 
modem  British  medicine  is  presented  in  its  fulleat  and  most  practical  form.  This  could 
•CMce  be  otherwise  in  view  of  the  fact  that  it  is  the  resalt  of  the  collaLoration  of  the  lead- 
ing minds  of  the  profession,  each  subject  being  treated  by  some  gentleman  who  is  regarded 
as  Its  highest  authority — as,  for  instance,  diseases  of  the  bladder  by  Sir  Henry  ThompMH), 
malposition  of  the  utenm  by  Gmily  Hewitt'  insanity  by  Henry  Maudsley,  consumption  by 
J.  Hughes  Bennct,  diseasee  of  the  spine  by  Charles  Bland  Radcliflk  pericarditis  by  Fraocu 
Sibaon,  alooholism  hj  Francia  E.  Anatie,  renal  affections  by  William  Roberts,  asthma 
by  Hyde  Baiter,  cerebral  aSections  bj  H.  Cbarltcn  Bastian,  gout  and  rheumatism  by  Alfred 
Banng  Gamd,  oonstltodonal  mtbilisbr  Jonathan  HntcbiMon,  diseases  of  Ih^  stmnoch  br 
Wilson  Fox,  diseaaee  of  the  skin  br  BalmaniM  Squire,  aflbctions  of  the  \arvax  by  Horell 
Mat^enzie,  disoases  of  the  rectum  ny  Bliiard  Cnrlipg,  diabetes  by  Lauder  Bnmton,  inteo- 


tinal  diseaaee  bv  John  Byer  Bristowe,catale^  and  somnambulism  by  Thomas  KinsCham- 
bcra,  apoplexy  by  J.  Huahlings  Jackson,  angina  pectoris  bv  Professor  Gairdner,  emfSiysema 
«f  the  lun^  by  Sir  William  Jenner,  etc.,  etc.     All  the  leading  schools  in  Great  Britain 
have  contnbuted  their  best  men,  in  generous  rivaltj,  to  build  np  this  monument  i 
•denee.    That  a  work  conceived  in  such  a  spirit  and  carried  out  under  such 
should  prove  an  indispensable  treasury  of  facta  and  eiperience,  suited  to  the  daily  w 
practitioner,  was  inevitable;  and  the  success  whidi  ithasemoyed  in  England 
reputadon  which  it  has  acquired  on  this  side  of  the  Atlantic,  have  sealed  it  wi 


lun^  by  Sir  William  Jenner,  etc.,  etc.     All  the  leading  n 

have  contnbuted  their  best  men,  in  generous  rivaltj,  to  build  np  this  monument  of  medical 

*"    t  a  work  conceived  in  such  a  spirit  and  carried  out  under  such   auspices 

'     ' fwantsofthe 

tnd,  and  the 
reputadon  which  it  has  acquired  on  this  side  of  the  Atlantic,  tave  sealed  tt  with  the  ap- 
probation of  the  two  pre-«minratly  practical  nations. 

Its  Urge  siie  and  high  price  having  kept  it  beyond  the  reach  of  many  practitionere  in , 
this  country  who  desire  to  possess  it,  a  demand  has  arisen  for  an  edition  at  a  price  which 
shall  render  it  acceeeible  to  all.  To  meet  this  demand  the  present  edition  has  been  under- 
taken. The  five  volumes  and  five  thonsuid  pages  of  the  original  have,  by  the  use  of  a 
smaller  type  and  double  columns,  been  comprened  into  three  volumes  of  over  three 
thousand  pages,  clearly  and  handsomely  printed,  and  offered  at  a  price  which  renders  it 
one  of  Che  cheapfst  works  ever  presented  to  the  American  profession. 

But  not  only  is  the  American  edition  more  convenient  and  lower  priced  than  the  Eng- 
lish ;  it  is  also  better  and  mora  complete.  Some  years  having  elapeed  since  the  appearance 
of  a  portion  of  the  work,  additions  were  required  to  bring  up  the  subjects  to  the  existing  con* 
dition  of  science.  Some  diseases,  alao,  which  ar«  coinpanitively  unimportant  in  England, 
require  mora  elaborate*  treatment  to  adapt  the  articles  devoted  to  them  to  the  wants  of  the 
American  physician  ;  and  there  are  points  on  which  the  received  practice  in  this  country 
differs  from  that  adopted  abroad.  The  sopplying  of  these  defidenciee  has  been  undertaken 
1^  Henby  IlAB'raHaRNK,  M.  D.,  late  Professor  of  Hygiene  in  the  University  of  Penn^l- 
vania,  who  has  endeavored  to  render  the  work  fiiUy  up  to  the  day,  and  as  useful  to  Uie 
American  physician  as  it  has  proved  to  be  to  his  English  brethren.  The  number  of  illus- 
trations has  also  been  largely  increased,  and  no  eflbrt  spared  to  rander  the  typt^rapbical 
meiceptionable  in  every  respect. 

Csrtainlvna  work  with  whiah  we  ua  wuuidnted 
'-—  glienlothB  EngUnh-raidiag  prnfoii- 


_ nedlcal     _   

times  put  mora  frequently  md  (ully  consulted 
when  perplexed  by  doubte  ia  to  CreiUment,  or  by 

tonis  presented  to  ub,  than  "Reyuoldii'  Byjitem  of 
Medicine."  It  coutnlne  Just  that  kind  of  tnfarmt- 
tiDD  whloh  the  busy  pnctitloner  frequently  finds 
himself  in  ne«d  of.  In  order  thatuiy  deficiencies 
tni^be  Br—"--*  "■ '■"-'• —  ■■ 

Bcury  Hvtghom< 
Dted  throughout 


IgUnh-reiidii 

■ion  which  treaU  of  so  many  dlaeaaea  In 

trustworthy.  In  that  branch  of  medicine  In  which 
the  rank  and  flle  of  the  profe»ion  are  mainly  la- 
terflflted,  tIi.,  the  practical  part,  thetapeuClcs,  Rsy- 
nolds.irlthoiitlnleiidiiigaayiavldlauB  comparlBOn, 
elanda  pre-eminent.  Thetherapnutlciorthe  Eng- 
lish corretpflud  roan  closelv  than  those  of  any 
other  countrv  with  those  of  this  countiy,  and  the 
American  editor  of  tleynalds'  hu  brought  this 

»ii.—ilMlgan  MtHaiX  Nati,  Feb.  U,  Issa 


WAT80K,  THOMAS,  M.  D., 

Latt  fhytlelan  in  Ordinary  to  (As  Qukh. 

Iieotures  on  the  FrinqipIeB  and  Practice  of  Phasic.  l>elivered  at  King's 
K^ll^e,  London.  A  new  American  from  the  fifth  English  edition,  revised  and  enlarged. 
Edited,  with  additioru^  and  190  illugtrations,  by  Hbkby  Haktsbobne,  A.  M-  M.  D.,  lata 
Professor  of  Hygiene  in  the  University  of  Pennsylvania.  In  two  large  and  hanQBomejOctayo,  • 
■volumes,  containing  1840  pages.    Cloth,  $8.00;  leather,  $11.00.         ^     '  ^ "  ^  cS 


16     HBNftY  C.  Lka'b  Son  &  Go's  Publications — CUalcal  Med., etc. 
FOTHERGILL,  J.  M.,  Jtf.  J).,  Edin.,  M.  R.  C.  P.,  Land., 

AuL  PltHi.  to  the  Wail  Load,  Hoi^.,  Ant.  Fhyt.  toVu  (My  <^  Load.  Botp.,  ete. 

The  Fraotitioiier's  Handbook  of  Treatment ;  Or,  The  Priudplee  of  Thera- 
penticB.  Second  edition,  revised  and  enlarged.  Id  one  very  handsome  octavo  volume  of  651 
pages.    Clnth,  fl4.00;  very  handsome  half  BubsIh,  raised  bandB,  $5.50. 

■  A  book  which  can  giie  correoily  and  [nlerenl-  '  Jmprasii  of  a  mMter-hBnd;  nod  while  the  work  li 
ingi;,  u  well  as  aetanUKcally,  Uie  method  of  '  tlinrouEhlyiiclsiiUficIn  every  piutlciilar.ltprweati 
preicrlbing .  Rnd  the  rationals  nt  Ih*  bsst  Iheni-  ,  to  the  thoughtful  reader  all  the  ohamii  uid  beau- 
peutlcB  ia  tbe  treatment  of  disease,  <a  manirestly  llei>  nf  a  well-wrman  noyel.  Na  phyekinn  can 
JdM  the  work  which  each  phvgiciHO  desirea.    It  Is  '  well  afford  to  be  without  this  TaJuble  work,  fbr  ita 


jt  Bitrarftganl  euloajr  to  say  that  the  nhysiclj 
ill  find  iQihiaworkoTFothergill  the  guide  whii 


i  orlglaalily  m 


S^;?«?_^T''J?.''>_•'««i'>>'^«^"L'^  tTo  junior  member,  of  the  profeaMoo 


)ulii°nol  c 


plalaed.— Gai/(onr<  Had.  Journ.,  Sept  1880.  '' ,"  ''?''5,''l"  f,""  .,,  """,  ,X 

'  '      '  fully  Bludled.    It  will  aaalet  then  .    ,      . ._ 

The  author  merlta  the  thanks  of  erety  well-edu-  aelectlon  and  oombinatlon  of  ther^flatlcal  agents 

ail«d  phyaician  for  his  elForta  (award  ralioDalUing  beet  adapted    to  each   case   and   condition,  and 

(lie  treatment  of  diseases  upon  Che  sclentiRcbuls  enable  them  topretcdbeintelllgentlTandeuccen- 

of  physiology.    Every  chapter,  every  line,  haathe  fully.— St  Louit  Caurter  of  Mtdidnc,  Not.  law. 


FLINT,  AUSTIN,  M.  I>. 

GlinioaJ  Medioine.  A  Syatematic  Treatise  oo  the  Diagnosis  and  Treatment  of 
Diseaaee.  Designed  for  Students  aod  Practitioners  of  Medicine.  In  nne  large  and  hand- 
some octavo   volume  of  799  pages.    Cloth,  -$4.50 ;  leatlier,  $5.50 ;  half  Russia,  $6.00. 

It  Is  here  that  the  aktll  and  learning  of  the  great  i 
ollniclan  are  displayed.  He  has  given  us  n  star-  ' 
house  of  medical  knowledge,  excellent  for  thes' 
dent,  oon  Ten  lent  for  the  practitioner,  the  result 
a  long  life  nf  the  moat  faithful  ollnlcal  work  o 
lecled  by  an  energy  as  vigilant  and  ayalemiitlo 
untiring,  and  weighed  by  ajudamentnoleNifllE 
than  his  observation  Is  close,-.t ritAivei  of  italici 
Deo-ISTS. 

To  give  an  adeqtiate  and  useful  conspectus  of  t 
extensive  field  of  modem  clinical  medicine  Is  ■  la 
ofno  ordinary  dimculty;  but  to  aocompllsh  (his  CI 
■latently  with  brevity  and  cleernese.  the  dllfiert 
■ultjccts  and  their   sever  ' 


originality  and  eiCenaive  research.— r*s  Dublm 
JounuU,  Uec  IStn. 
The  great  nl^eot  is  to  place  before  the  reader 

and  trentmont    Such  awork  Is  especial lyvslu able 
Its  special  di 

^gleet- 


ondensed  that  they  can  by  Ita  aid  kaep 
lecliirea  on  practice  without  ner'- 


lEg  niher  brunches.  It  will  not  cwape  th 
ofthe  praotitloner  that  auch  a  work  Is  irn 
able  In  oulliDg  polnle  In  diasnofiis  and  tr 

,    .    InthointorvalsbetweenlheaallvroundBofviBils, 

medical  opinion  claims  for  them.  Is  still  more  dlffl-    slDoe  he  can  ia  a  few  mlnutea  refresh  hli  memorr 

i  OnebiiiatiLaiitt'imt'CUiiit,  OcL  2G,  18T9. 


By  the  Same  Author. 
ive  Medioine  and  Ei: 
e  rojal  12mo.  volume  of  210  pages.     Cloth,  tlM. 


FINLAY80N,  JAMES,  M.  I>., 

PImiiam  sad  Lecturer  on  CMniml  VadieiiH  in  CJks  3la»gait  Wttltrt  /nftiwrji,  etc 
Clinical  Diagnosis.     A  Handbook  for  Students  and  Practitiooen  of  Meditnne.    Id 
one  handsome  ISmo.  volume  of  546  pages,  with  S5  illustrations.     Cloth,  $2.63. 
The  book  la  sn  excellent  one— clem,  concise,    trMtlve  fhira  iirefaee  t^the  llQal  pwe,  and_onght 


ooDven lent,  practical.    It  la  repleb 


ooDvenlent,  practical, 
knowledge  the  stiidei 


■Ick-room,  and  does  not  lock  In  information  that    buTkiei 
— PAUo.  Mod.  ™H,  J«n*^i8TB!°     *°   "    ^''"^''"   quick  refep 
This  Is  one  of  the  really  useful  books.    It  Is  at-    Jan.  ISTB. 


18  in  a  condenwd  form  all  that  is  valuatde 


r  prac^oner— jr.  a  Med.  Jaaiit. 


FENWICK,  SAMVEL,  M.  D., 

Auittaat  PhytieUa  (o  Olo  London  SotpUai. 
The  Student's  O-uide  to  Uedioal  Diagnosis.     From  the  third  revised  and 
enlarged  English  edition.    In  one  very  handsolne  rojal  12mo.  volume  of  338  fngee,  with 
87  illustiBtiona  on  wood.     Cloth,  $2.25. 

TANNER,  THOMAS  HAWKES,  M.  D. 

AHanu^of  Clinical  Hedloine  and  Physioal  Diagnosis.  Third  American 
from  the  second  LoDdon  edition.  Revised  and  enlaned  b;  Tii.bitrt  Fox,  M.  D.,  Phv- 
Bician  to  the  Skin  Department  in  University  College  Hoepital,  London,  etc  In  one  ataiil 
12mo.  volume  of  362  pages,  with  illustrations.     Cloth,  $1.50. 


OF  CLINICAL  MEDICINE.    Being  a  Guide  to  the  Clinical  Lectursa  delivered  ia  the  Medical 

the  Investigation  of  Disease.    In  one  handsome  Ward  of  Mercy  Hospllal,  Chicago.    Edited  by 

limo.TolumeoflfTpMns.    Cloth, 11.26.  '  Feane  H.  Divis,  M.  D.    Second  edition.    Tn  OM 

DAVIS'  CLINICAL   LECTURES   ON  VARIOUS  royal  lamo,  volume  of  3tn  p^ea.    Cloth,  (1.75. 


luia  bean  »  considsrablr  rsTiaea  ana  conaeasc 
■nd  so  much  snlarnd  bytheadditton  of  uairmi 

nenl  upon  the  rarmer  work.  The  nulhor  has  pi 
pared  bu  woiic  tot  sUdeata  mod  practlcioncrs— I 
ibosa  who  have  never  »cauafnt*d  thamialTe*  wi 
Uie  stibleat.  ar,  hsTing  done  so,  find  (hut  alter 
time  thelrknowlndKe  need!  refreshing.  Wethli 
he  has  accomplished  this  object.  The  book  If  n 
too  Tolumtnoiu,  bat  Is  Ihoroughly  practical,  sli 
pie,  oompleta  aud  comprehensible.    It  in,  cnoi 

meatB,  appllaacaNetc— Jfsf.  lUaird,  Nov.  Is.  1882.  < 
It  la,  fortuBBtely,  not  .uoh  an  Interminable  trea-  [ 


HiNftT  C.  Lka'8  Son  &  Co-'s  Publications — Electric,  Prac.,  etc.  17 
BA^TSOLOW,  ROBERTS,  A.  M.,  M.  D.,  LL.  J)., 

Prof.  14  Itaieria  Medica  aiid  Qaural  Tkerapeutkt  ta  Ua  Jigertm  Med.  CoU.  of  nua^t  etc. 

A  Fraotioal  Treatise  oa  the  Applicatioos  of  Electricity  to  2f  edicine 
and  Surgery.  Second  edition.  Id  one  very  handaome  octavo  volume  of  292  page^  with 
109  illultnitioDS.    Cloth,  {2.50.    Ju»t  ready. 

FROM  THE  PREFACE  TO  THE  SECOND  EDITION. 

In  the  present  edition  I  have  made  man j  ■additions  and  improveraente  to  render  the 
worit  more  uaeiul  to  those  for  whom  it  is  intended.  In  response  to  what  seems  to  me  an 
iDcreaaing  desire  for  scientific  treatinent^I  have  develo^ped  m<ire  fullj  the  modem  methoda 
of  ascertaining  and  expressing  current  strength,  tension,  resistance,  etc.  I  have  also  en- 
tered more  fully  into  the  polar  method,  and  into  the  action  and  uses  of  the  ma^et  Thus 
improved,  I  hope  that  the  new  edition  will  continue  to  eiyo;  the  lavor  bo  largely 
benowed  on  the  first. 

The  second  edition  of  this  ivork  fblloving  so    first,  and  hna  been  brought  op  U. 
■OOB  apon  ■■■-  ' — "  '-  '•--•' '-  '^-  -     -J •  " ' ■■    -- 


A  moat  Bxoolient  work,  addreaaed  by  a  practi- 
tioner lo  his  fellow-praotilionera,  and  (herafare 
thorongbly  pracCical.  The  work  now  beKire  ua 
hna  the  exceptloiml  merit  of  clearly  polatini;  out 

mnal  come.  It  conlatna  all  and  everything  that 
the  practitioner  needa  in  order  to  unden'Und  In- 
telligently the  nature  and  laws  of  tba  asent  he  Is 
making  am  of,  and  for  Its  proper  applicatloQ  In 

the  physicino  all  that  he  would  wigh  to 

er  after  peruaing  a  whole  library  on  medical 

^triclty,  iDcludlni  the  results  of  the  latest  In- 

,  _;igationa.    It  la  the  book  for  the  practitioner 

^, .. ....  the  pnlnt  of  (lev    and  the  necessity  for  a  second  edition  croreji  thai 

orthephyaician  thanorthespeciallsL  Theaecond    It  has  been  appreciated  by  the  profeaalon. — Phyti- 
•dltlon  has  been  considerably  increased  over  the  |  don  and  Suryem,  Dec  IBSS. 

RICHARDSOlf,  bPw.^M.A.,  M.D.,  Xi.  Z>.,  F.Jt.S.s  F.8.A. 

FeOoa  of  Uia  Ronai  CoUtgt  of  Phgiitiaat,  London.' 

FreyentlTe  Medicine.    In  one  oct&vo  volume  t^aboat  600  pages.    Tnpre$t. 

The  immense  strides  taken  by  medical  science  during  the  last  quarter  of  a  century 
have  had  no  more  oonspicuous  field  of  progress  than  the  csusation  of  disease.  Not  only 
has  this  led  to  marked  advance  in  therapeutics,  hut  it  has  given  rise  to  a  virtually  new 
department  of  medicine — the  prevention  oC  disease — more  important,  perhaps,  in  its  nlti- 
mate  results  than  even  the  investigation  of  curative  proceaaes.  Yet  thus  far  there  has  been 
no  attempt  to  gather  into  a  systematic  and  intelligible  shape  the  accumulation  of  knowledge 
acquired  on  this  most  interesting  subjecL  Fortunately,  the  task  has  been  at  last  under- 
taken by  a  writer  who  of  all  is  perhaps  best  qualified  for  its  performance,  and  the  result 
of  his  labors  can  hardly  fail  lo  mark  an  epoch  in  the  history  of  medical  science.  The 
plan  adopted  for  the  execution  of  his  novel  design  can  best  be  explained  in  his  own  words: 

"I  have  nothing  to  say  in  this  volume  that  has  any  relation  to  the  cilre  of  disease, 
but  I  base  it  nevertheless  on  the  curative  side  of  medical  learning.  In  other  words,  I 
trace  the  diseases  from  their  actual  representation  as  they  exist  before  us,  in  their  natural 
progress  after  their  birth,  as  &r  as  I  am  able,  back  to  their  origins,  and  try  to  seek  the- 
conditions  out  of  which  they  spring.  Thereupon  I  endeavor  further  to  analyze  those 
conditions,  to  see  how  far  they  are  removable  and  how  (or  they  are  avoidable." 

SABEMSROIf,  8.  O.,  M.  D., 

SmiBf  Phyiii^ri  to  and  UtlilMU  mPrineiplet  and  PraeOee  of  Me±  at  OitiftHoipilal.Limdrm. 

On  the  DiseiiseB  of  the  Abdomen;    Comprising  those  of  the  Stomach,  and 
other  parts  of  the  Alimentary  Canal,  (Esophagus,  Ciecum,  Intestines  and  Peritoneum.  Second 
American   from  third  enlarged  and  revised  English  edition.     In  one  handsome  octavo 
volume  of  554  pages,  with  illustrations.     Cloth,  f3,50. 
This  valuable  treatise  will  be  found  a  cyclopsdla  I 


a  neadlessl^  lenrned  termln-    vestigatio: 


This  valuable  treatise  will  be  found  a  cyclopsdli 
of  information  ay  aiematically  arranged,  on  all  dts 


the  rectum.    A  fair  proportion  of  each  chapter  la  ,  ssaociated  with  all  dlneases  wa  have  lo  combat. 

The  preaent  edition  ia  fuller  than  former  ones  In  a  subject  so  broad  and  geoeral.  Dr.  Haberehon'a 
matiy  partloulare,  andhas  beenthoroughlyrevleed  work  la  one  that  every  practitioner  should  read 
aodaniendedln' theaulhor.  aevemlnewehapters  i  and  aludy  for  himself.— JV.  Y.  tirdieai  Jrntmal, 
have  been  added,  bringing  the  work  fully  up  to    April,  isn. 


BARLOWS  MANUAL  OF  THE  PRACTICE  OF  f    ACUTE  DiaEABES.    In  one  octavo  volume  of 
MEDICINE.    With  additions  by  D,  P,  CoHPU.       S20  pages.    aoth.tS.W, 
M,D,    lTOl.8vo.,pp,«».    ClMh.«!JW.  HOLLAND'S  MEDICAL  NOTES  AND  REFLEO 

TODD'S  CLINICAL  LECTURES  ON  CERTAIN  |     TIONS.    1  vol.  gvo„  pp,  1S3.    aoth,  K.K. 


18      Henbt  C.  Lxa'b  Son  &  Co.'e  Pobligations — Throat,  Limgg,  etc 
SEILER,  CARL,  M.  I>., 

iartuTW  OH  larynjotajjij/ *n  1*«  VrdmrtHn  tif  PnruanhnB^a. 

A  Handbook  of  DiagnoeiB  and  Treatment  of  Diseases  of  the  Throat, 
ITose  and  Ifaeo-Fharynx.    Second  edition.    In  one  butdsome  royal  12mo.  Toloma 

of  294  pages,  with  77  illustrationa.     Cloth,  $1.75.    JaM  ready. 

itlBl!>  ol  dlagnoelB  and  treatment  tn  dls-    tloner  who  would  inform  h[mHlf  H  to  the  nsCure, 

k„  .1 .  _.j mi .  ji j< — „i.  __j  1 — . 1[  o(  ,  aitigg  of  dlHaaea 

getieimJ  medloal  pruCioe. 


^ngo-    dUgnofls  and  trantme 


p»thoiogy  of  the  mucous  mambraoe  BrediBOOMed    With  ndvBoced  Mudenla  tlie  book 

with  coDcImneBs  snd  abllll;.      The  work  le  pro-    populnr  on  BccDunt  of  its  eoDdeaeeu  hj'ib.— unnp 

fiuelyilluatntsd.excelBlDmuireuenttslteatureM,    viae  Mrdical  ^Veut,  June  M,  ie«3. 

BSOWJVE,  LENTfOxTi^R'  C.  8.,  JEdin., 

Senior  Sa-rsom  la  tht  Onlml  LondoFi  TTlnxU  and  Ear  HotpUai,  tte. 

The  Throat  and  Its  piseases.  Second  American  from  the  second  f^lish  edi- 
tion, thoroiiffhl;  revised.  With  100  typical  illuBtrations  in  colon  and  50  wood  engravinn 
designed  and  executed  bj  the  Anthor.  In  one  vei?  handsome  imperial  octavo  volame  of 
about  350  pages.    Preparing. 

FLIJ^T,  AJISTIX,  M.D„ 

Prafeu(!rofthiPrmaplaaT¥iI\actieeofMidiebitmBeUeiimBoipaaIiMitaiCtilUge,S.  7. 

A  Uaaual  of  Ausoultation  and  FerousBion ;  Of  the  Phjsical  DisgnosiB  of 
eatee  of  the  Lungs  and  Heart,  and  of  Thoracic  Aneurism.  Third  edition.  In  one  haod- 
e  royal  12mo.  volume  of  240  pages.    Cloth,  11.63.     JuA  rtady. 


ii  gradually  led  up  fmi 
1  of  phya[p>l  Btgns  Id  h 
erontial  diagnosis  of  dit 


physlctl  elicns.  As  in  hi 
»...».  .uotrnclion,  so  in  thin  boo] 
plan  la  to  almpllfr  the  auhject  a 
lible;  (ncouolder  the  dislinftulshin 
!B  of  ditlferent  phjrstcal  signs  as  de 


...      h  and  quality 

Ina  study  of  the  physical  conditions  in  hcsllh 
The    Malieal    .Veim, 


April  a,  I8S3. 


B7  the  Same  Author. 
)n  of  the  Iiungs  by  Hea 
_  _      _  es  delivered  before  the  Philade 

1882-83.    In  one  handsome  small  12mo.  volume  of  83  pages.    Qotb,  (I.OO.    Jtut  rtadg. 

By  the  Same  Author. 
A  Fractioal  Treatise  on  the  Fhysloal  Exploration  of  the  Cheat  and 
the  Diaf^oais  of  Diaeaaea  Afibctins  the  Beapiratory  Organs.    Second  and 
revised  edition.     In  one  handsome  octavo  volume  of  591  pages.    Cloth,  (4.50. 

By  the  Same  Author. 
Fhthiaia:  Its  Morbid  Anatomy,  Etiology,  Symptomatic  Svents  and 
Complications,  Fatality  and  Frognosis,  Treatment  and  Fhysical  Diag- 
nosis; In  ft  series  of  Cliniod  Studies.    In  one  handsome  octavo  volume  of  442  pages. 

aoth,  $3.50.  

By  the  Same  Author. 
A  Fraotioal  Treatise  on  the  Dlagnoais.  Fathology  and  Treatment  of 
Diseases  of  tiie  Heart.     Second  revised  and  enlar^  edition.    In  one  octavo  volume 
of  550  pages,  with  n  plate.     Cloth,  $4. 

GMOSSf  S.  n.,  M.D.,  LL.I>.,  D.C.L.  Oxon..  LL.JD.  Cantab. 

A  Fractlcal  Treatise  on  Foreign  Bodies  in  the  Air-passages.    In  one 
octavo  volume  of  462  pages,  with  59.  illustrations.    Cloth,  52.75. 

FULLER  ON  DISEASES  OF  THE  LUNGS  AND 
■  "t-PASaAGES.  "■■    ■    "  -'   '      -    —-—'--"■■ 
osis.  BymptoT 

"'"Clothl 


AIE-PASaAGES.  Their  Pathology ,  physical  Di- 
agnosis, Symptoms  and  Treatment.    From 


iviaod  English  e 


STOKES'  LECTDRES  ON  FEVER  Edited  by 
John  William  Hoore,  H.  D.,  F.  K.  a  a  P.  In 
one  octaTO  Tolume  of  290  pagea.  Cloth,  11.00. 
A  TREATISE  ON  FEVER.  By  BouaT  D.  Lrows, 
K.  C  C  Inonegyo.  Tol.  ofUipp.  Oath,  ^XG. 
LECTURES  ON  THE  STUDY  OF  FEVER.  By 
A.  Hdhok,  M.  D..  M.  R.  I.  A.  In  ane  octaTO 
lOlame  of  SUS  pages.  Cloth,  ^M. 
WILLIAMS  ON  PULMONARY  CONSUMPTION ;  LA  ROCHE  ON  YELLOW  FEVER,  oonsidered  in 
Its  Nature,  Varieties  and  TraaUnent.  With  an  lt»  Hfatorieal,  Pathological,  Etiologloal  and 
analysis  of  one  thoomnd  cases  to  eiamnllfc  its  Therapeutical  Relations.  In  two  large  and  haad- 
duratlon.  In  one  8vo.  toL  of  30S  pp.  Clolh,  pio.       some  octavo  Tolumca  of  IMS  pp.    Cloth,  r.<». 


BLADE  ON  DIPHTHERIA;  lis  Nature  and  Treat- 
■    ■-      "■  ■    jof  ilaPre- 


Sislon  of  lis  Pr 
lecond  and  rev  Isc 


HON  CONSUMPTION;  Ita  Early  and! 


dlablo  Stages.    1  tol.  Bto.,  pp.  2S8. 
LA  ROCHE  ON  PNEUMONIA.    1  vol.  STO.  of  ttO 

PMiea.    Cloth,  ^oa 
WAl^HE  ON  THE  DISEASES  OF  THE  HEART 


CHAMBERS'  MANUAL  OFDIET  AND  REGIMEN 
IN  HEALTH  AND  SlCKNESa  In  one  hand- 
some octavo  volume  of  303  pp.    Qoth,  tL^i. 


HxNBT  C.  Lsa's  Son  &  Co.'s  PtiBLiOAnoNS — Neirous  tHa.,  etc.      19 
SAJUILTOJV^,  AZLAJf  McLAJfM,  M,  D., 

AtUndUia  fAjriMon  at  the  EotpiUUfpr  BpiUpUa  and  Paraiutlct,  SlaehKOei  IilenL  JV.  F.,  ant  at 
Ou  Oitl-Patimt^  DiparlmmtofVu^ea  Tork  BoiirilaL 

ZferroOB  DiseaSdS ;  Tfaeic  Description  and  Treatment.  Second  editlaD^  thoroo^hlf 
KTiaed  ai^  rewritten.  In  one  handfiome  octavo  Tolume  of  568  pages,  with  T2  illustrations. 
Cloth,  H 

The  uthor'g  aim  la  to  wrUsatreaUHOD  NerToiu 
" 1  nrhloh  i*  both  oonelae  and  practical,  irhils 


idsDiiag  loto  oonTenlant  llmlla  Ibe 

most  Irnportaat  of  the  recent  developmenu  la  ra- 
lanl  to  dJaetHs  of  the  aarTOiu  nitcm.  Of  recent 
;aara  nerroos  patbolon  ba«  atMlned  to  moh  Im- 
porlaooe  u  to  naoeailtBte  Tei7  careful  desorlptlDD 
m  apeelal  vorka,  and  amang  Uiase  ttile  Tolume 
mnattakeahlgh  place.  ThlBVolumeiaoa  the  whole 
eieellent,aadl>aeToldofthiLt  spirit  of  pluiartam 
which  we  hafe  unfbrtunilely  aeeu  too  miichof  la 
cerlalTi  recent  Enalieh  works  on  nerrona  dUeaaea. 
^BUnbvrgh  Afadicol  Jotmiat,  Ka^,  1882. 


ilau'ii 

aa  the  beat  af 
Ited  eource.  The  improi 


lide  to  etudenta  of 


any  lannun,  which  ia  a  handaoi 
•"-roanexaw-"- ■"" 


new  edition,  and  the  additlona  to  It,  will  JuatllV  Its 
porohaae  oisn  by  those  who  pooeeaa  the  old. — 
Ali*altt  mi  NtariiogUt,  April,  IBS2. 

The  book  la  made  up  of  plain  ud  practical  de- 
■erlptlona  of  the  chief  dlsorden  of  the  nerroua 
aj^teiD,  with  Intereatlng  dlacuBaiona  orpathologioal 


It  la,  at  the  same  time,  anfflolenllj  iwuit>miDii>i>s. 
We  havs  pleasure  In  bearing  teatlmony  to  the  Ikot 
that  hla  etfbrta  faara  been  crowned  with  aucceas. 
The  Tarlon*  dieeaMS  ban  been  well  described, 
the  directiona  aa  to  how  to  airira  at  a  correct  dlag- 
noals  are  Terr  clear,  and  the  hinta  In  treatment 
are  plain,  practical  and  Bound.  Bash  abook  should 
bo  oonslaeted  Bnecoaaityin  cTerj  medical  I Ibrarr, 
aa  the  ailments  deacribed  are  among  the  moat 
eommoD  that  coma  under  Dbaarratioa  Id  the  eTety- 
dapwork  of  the  general  phvaiclan.  To  him,  there- 
fore, wo  recommend  f I  with  pleamre;  In  llaet,  we 
may  Ko  further  and  say  that,  all  thing?  conildered, 
it  is  fir  hlB  pnrpOBO  the  beat  work  oftbe  kind  now 
aTailsble.—CtnuHla  Jour.  Mtd.  Sdenca,  April,  1SS2. 

This  work  is  well  adapted  to  the  wants  of  the 
general  practitioner,  for  whom  it  aeeria  to  haTS 
Been  especially  written.  It  Is  a  thoronghly  prac- 
tioal  book,  the  oareAil  stud;  of  which  wDl  randar 
the dianoela of  nerrous  atnctlona  the moreeaay, 
and  their  treaanentmaraiuooeBatUl.  The  book  la 
lery  useful  as  a  reference  work  to  the  buay  prac- 
titioner, to  whom  we  can  recommend  it — IfsUial 
HBd  Sursitot  Sepor(w,  Jsn .  M,  1884. 

The  moat  Taluable,  for  the  general  pn^xiaeeof 


MITCHELL,  S.  WBLR,  M.  D., 

PtiMician  to  Ortliopimiic  ffotpitai  and  l\t  It^trmaryfar  ZHisUM  of  tAs  Sentoiu  Sf/ttmi,  Fhtla.,  tU. 

liGotar&B  on  Diseases  of  the  Nbtvous  System;  Egpecisllj  in  Women. 
Becond  edition.     In  one  very  handsome  12mo.  volume  of  alxiut  250  pagEA,     i^vparing. 

The  life-Ions  devotion  of  the  Author  to  the  sabjecta  discuBsed  in  this  volume  has  ren- 
dered it  eminentlj  desirable  that  the  results  of  his  laboni  should  be  embodied  for  the  bene- 
fit ot  those  who  tnaj  experience  the  difficnltied  connected  with  the  treatment  of  this 
daas .of  disease.  Hany  of  these  lectures  are  fresh  studies  of  hysterical  affections;  others 
tT««t  of  the  modifications  his  views  have  undergone  in  regard  lo  certain  forms  of  treatment ; 
while  throughout  the  whole  work  he  has  been  careful  to  Keep  in  view  the  practical  lessons 
of  his  cases. 

A  few  notices  of  the  previons  edition  are  appended : — 

It  is  A  record  of  a  namber  of  very  remarkatrie  I  perience  Is  nysterlcd,  may  well  turn  with  a  wall- 
easeB,wlth  acute  analysea  and  dIs<iuesIona,ctinlcsl,    gmundsd  hope  of  flndlns  a  parallel  lam ;  it  will  be 
pbyaiological  and  therapeutical.    It  is  a  book  lo  |  a  new  experience,  Indeed,  iinaslmilar  one  Is  here 
which  the  physician  meeting  with  a  new  hyeter- 1  recorded.— PAifo.  Medicat  Timei,  June  4, 1881. 
toal  experience,  or  In  doubt  whether  his  new  ax- 1 


^LAYFAIB,  W.  S.,  M.  I>.,  F.  S.  C.  P. 

The  Bystematic  Treatment  of  Iferve  Prostration  and  Hysteria.    In 
one  handsome  small  12mo.  volume  of  97  pages.     Cloth,  {1.00.     Just  rtady. 

The  bonk  is  well  worth  perusal,  and  will  repay  i  to  which  ore  added  the  histories  of  a  number  of 
anyone  for  the  time  spent  In  ita  oarefUl  study,  in-  cases  illuatrative  of  Ihe  method  and  Ua  reaulu. 
umiichtui  It  will  lewllos  belter  undersOuidlog  of  Aa  appendix  contains  a  description  oKhe  method 
the  msni^remenl  of  those  bttei  noiti  of  the  phyal-  of  performing  massoKe,  which  Is  clear  and  con- 
cion.  nerre  prostration  and  hysteria.  Detalta  ore  else.— A'nir  Orlemu  Mafiai  and  SuTsieai  Journal, 
given  oflhe  manner  of  cairylngoul  the  treslmenl,  |  May,  1SS3. 


TtTKE,  DAJaEL  SACK,  M.  !>., 

Joint  Author  of  Tlu  Mamutl  tf  PtytliologiaU  lltdidie,  etc. 

Illnstratlons  of  the  Influence  of  the  Mind  upon  the  Body  in  Health 
and  Disease.  Designed  to  illoBtrate  the  Action  of  the  Imsgination.  New  editbn.  In 
one  handsome  octavo  volume.    Preparing. 

BLJJf^DFOSD,  O.  FIBLDUfG,  M.  D.,  F,  B.  C.  P., 

Xectiirir  on  AyeAoIOfrlea!  JfsdMne  of  the  Signal  of  St.  Otorgt'i  Utipttal,  taidoa. 
Insiinity  and  its  Treatment :  Lectures  on  the  Treatment,  Medical  and  Legal,  of 
Insane  Patients.     With  a  Summary  of  the  Lavs  in  force  in  the  United  States  on  the  Ctm- 
finement  of  the  Insane,  t^  Isaac  Ray,  M.  D.     In  one  very  handsome  octavo  volume. 


e  nesdB  no  commeiicltitloT 
ad  tor  Itself  11 


20  Heneiy  C.  Lea's  Son  &  Co. 'a  Pdblications — Sur^ry. 

GROSS,  S.  v.,  M.  D.,  LL.  !>.,  D.  C.  X.  Oseon.,  Xi.  J>. 
Cantab., 

Emerilm  ProfeaoT  of  Surgiry  in  Ike  J^crtoti  Medical  CbUe^a  of  PMladeipliia. 
A  Syatam  of  Surgery :  Pathological,  Dkgnaetic,  Therapeutic  and  Operative. 
Sixth  edition,  jtreatly  enlarged  aod  thoroufhl}'  reTJsed  hy  the  Author  and  Samtiel  W. 
Gross,  A,  M.,  M.  D.,  Professor  of  the  Principles  of  Surgery  and  of  Clinical  Surgery  in  the 
Jefferson  Medical  Colle^.  In  two  large  and  beHUtifully-printed  imperial  o<7taTo  volumea 
containing  2382  pages,  illustrated  by  1623  e:^™TingB.  Strongly  bcMind  in  leather,  raised 
bands,  115 ;  half  Kusaia,  miaed  Imnde,  (IG.     Jvtit  ready. 

In  (he  present  [»ne  he  has.  In  addltloii  to  bto 
ownErcntwark,  called  to  his  aid  Pnir.  aw.  Gnm, 
Drs.  J.  8ol<B.Co(ien,  OeorgaC.  Harlan,  Charles  H. 
Bum stt,  William  Thomson.  Edward  C  SeepiD, 
Robert  BntCey,  Lewis  H.  Biyn,  Richard  J.  I>ini- 
Klisan.  and  Biirgeoa.General  Barnes,  U.S.  A  Hm 
Author  has  conscientiously  rcTlsed  BTerr  !•<•  of 
the  flilh  edilion.  and  In  doing  so  has  fOnnd  It 
□ecesssry  to  rewrite  nearly  every  chapter,  DiAlnK 
the  piiranrdlnary  sirides  which  surge ly  has  made 
diirinit  the  past  filly  year^.—Obiciiiiiiiti  IdnrM  and 
Clini€,Voi.'n.\»Si. 

WsreRRrd  Grose'  SyWem  of  Burgery  not  only  •• 
a  singularly  rich  storehouse  of  scRnUflc  lafonnv 
tlon,  out  tu  niarklna  nn  epoch  In  the  Itceraiy  hi*. 

nent  author  himsnlf,  asaiilf  d  In  various  InKtancn 
by  sblc  Apecialixts  In  x'qrlous  btanches.  All  depart- 
ments ot^the  TBSt  and  evei^ Increasing  lltermture  of 
the  science  have  been  drawn  upon  for  their  mat 
r»^«nt  eipresslona.  The  late  advancw  iB«iie  In 
ileal  praotlce  have  bean  caivtally  n< 


ny  years  f^o  it  earned  tor  Itself  the  enviable  rep- 
tlan  nf  the  leading  American  work  on  Burgery, 
.It  Is  still  capable  of  maintaining  that  standard, 
.i  reiiHon  fbr  this  need  only  be  mentlOQed  to  be 
preclsted.  The  author  has  always  been  calm 
d  Judicious  in  his  statements,  has  based  Mr,  con. 

his  su^ect  in  Ita  entirety; 
'Dnselentlously  adhered  to 

>nfUe»b1e  >L"ounl'^  ^w 


^"^^,-— .-c—Phi. 


rulii    ,    ..„ 


„ n  to  be  satlsfled 

that  he  bas  placed  the  work  lully  abrea.it  of  the 
elate  of  our  knowledge.— Jfsd.  Recori,  Nov.  IS,  18§2. 

We  have  purposely  abstained  from  comment  or 
critlelem  of  the  boot  before  us.  It  has  formerly 
been  noticed  more  than  once  In  ourcolumns,  and  it 
is  enough  tioH  to  remark  that  the  present  edition 
fully  maintains  the  reputation  the  work  has  ac- 
quired. Thouph  ProfesHor  Gross'  book  Is  the  out- 
come of  his  college  lectures,  the  several  parts  have 

has  become  a  complete  and  systematic  book  of 
reference  sllke  for  the  student  and  the  pracli. 
Uouer.— TV  London  Zancal,  Jan.  2T,l«Kt. 


every    respect  the  work  reflecta  lasting  credit  M 
AflwrW.  Nov.  11.  1K2. 


ASHHURST,  JOHJf,  Jr.,  M.  !>., 

Froffsitr  1^  atnital  Sargtrs,  Unbi.  of  Fnaia.,  JSurgton  to  iht  Epaapat  Hoipital,  PUIedtlpUa. 

Tbe  FrinoipleB  and  Practice  of  Surgerv.  Third  edition,  enluged  and  m- 
Tised.  In  one  large  and  handsome  octavo  volume  of  1060  pufee,  with  556  illuBtratiooi. 
Cloth,  (6 ;  leather,  |T ;  very  handsome  half  EuBsia,  raised  buii^  ^7.50.     Jtuj  ready. 

Dr.  Ashhunt's  Stiraery  Is  a  condensed  treatise  I  "a  oondensed  but  comprehensive  description  ot 
covering  llie  whole  domain  of  the  science  in  one  '  the  modes  of  practlCB  now  generally  employed  In 
manageable  volume.  The  present  edition  hss  had  !  the  treatment  of  surgical  &actlo^^  with  a  plain 
a  thorough  revision.  The  noveltlaa  In  surgical  ]  exposltinn  of  llie  principles  upon  whloh  tlieaa 
practice  and  the  recent  observations  in  surgical  .  modes  of  practice  are  based."  In  (bis  he  has  M> 
sclerice  have  been  incorporated,  but  the  slie  of  tlie  I  well  succeeded  th&t  it  will  be  a  surprls 


anguage  correct  sJid  cl 

he  best  Nystem'  of  surgi  ., 

e  named  as  the  produ< 


...  jrlally  Increased.    The    reader  to  know  how  mnoh  practical  knowledge  ei 
,___P*'?P':'!.™?l_??,_j_i'  l™saBSl'n'Vvo?ui^e''of  t™lit^  'wS^eatS^T! 


author.— Maiimf  and  aurifieal  Reporter,  Oct.  28.  'SZ,  I  language.    In  the 
The  author,  long  known  u  a  thorougl  ' "'" 


popularity  a 
fact,  In  this 
■anguage-  ' 
.n  aui^lcal 

"■^'*"-  _r  -jrpTlD*,^  ^^_.. ... ,  ,. 

added.— Vsd.  Etc.,  Nov.  1^  IML 


GIBNET,  V.  JP.,  M,  I>. 

Surgeon  to  the  Orthopadit  Hoipltal,  Ann  Fort:,  e' 


ROBERTS,  JOHJf  S.,  A.  M.,  M.  J>., 

Zjtclurer  on  Anajom^  and  rm  Operattvi  ^rgery  at  the  PhUad^phis  Sehool  of  Anatomj/. 

The  Frinciplea  and  Practice  of  Sureery.    Foi  the  use  of  Students  and 

Practitioners  of  Medicine  and  Sut^iery.     In  one  very  nandsnoie  octavo  volume  of  about  500 
pages,  with  many  iUuBtrationa.     Freparmg. 

JPEPPER,  A.  J.,  M.  B.,  M.  8.,  F.  R.  O.  8., 

Surgeon  and  Ltclurcr  a(  SI.  Jlary'e  JTaipital.  London. 

Surgical  Pathology.    (See  SiadaiU  Seriu  c^  ManmU,  pag«  5.) 


STIMSO?r,  LEWIS  A.,  B.  A.,  M.  D., 

prof,  qf  Put Aoi.  ^nal.  of  f As  Vwi.  (^UuCttnof  liea  Vork,  Sinytim  sad  Otrtlor  to  Bllmmt  Bttf 

A  Uanuai  of  Operative  Surgery.    In  one  vetj  handsome  lojtijimo.  T<^Dini 
of  477  pages,  with  332  iflustralioni.    Cloth,  f 2.50.  Vji(.)0»?Ic 


Hbnby  C.  Lea's  Son  &  Co-'e  Publications — Binary. 


BBTAJ^,  THOMAS,  F.  B.  C.  8., 

Surgeon  to  Quy'i  Itotpital,  London, 
The  Fraotioe  of  Surgery.     Third  American  ftoro  the  third  and  revised  Enelish 
"■  ■  '  ■     '       '         '    ■  1   1      T  —  T,    jiQggH^  A    "     ■•'^  ■^ 

fl  pugeSj  with 
tions.    Cloth,  $6.60;  'leather,  f7.50;  Very  handsome  half  Bugsia,  raised  bands,  J8.0( 


The  Praotioe  of  Surgery.  Third  American  from  the  third  and  revised  bnelish 
«dkion.  Thoroughly  revised  and  much  improved,  by  John  B.  Rober-to,  A.  M.,  Sf.  D, 
I g  Urge  and  very  handsome  imperial  octavo  volume  of  1009  pages,  with  73o  illustra- 


freigh«Qi  his  book  with  muUtplled  de- 

Wto  and  weuylns  desorlptloDi  ol  Allied  melhods 
erf  procedure,  he  u  ample  enough  lOr  tetBTeoee  on 
■lithe  departmenta of  anrgeir,  sot  oinittlDE  eunb 
atrid  specialties  as  dental,  inihthftlnilii,  inlKtary, 
orthf^wdlc  and  sroBcologlcal  Burger/.  Some  OS 
theee  chapters  are  written  by  specuUista  in  thess 
nspeotlTS  brancheH,  and  ail  are  amp!/  Buffinlent 
(Or  anyone  not  him  self  aiming  at  special  prajUoe, 
The  labors  of  the  American  editor  deserve  un- 
quallflad  praise.  Hie  additions  to  fha  author's 
text  are  numerous  Ju die louB  and  germane.    They 

treatise,  and  give  a  more  equlUble  inuBtrstiou  of 
the  part  talten  by  Amerlpan  «urgeons  than  the 
author  was  able  to  da—Xcdicai  and  SurgiaU  Be- 
poricr.'FeK  12,  IgSl. 

„_., MiiiTk ,  --„ 

ialnlng  enough  of  palholojcv.  accurate  description 
of  Bu^lcal  ^leea«is  aniTlnJi-'"     — "  j-^—j 


Follows  the  text  snccessful  in  his  diagnosis  and 
treHlmenl  In  any  case  In  which  aucceas  con  be  ae- 
cured,  aoeordtng  to  the  preBont  state  of  the  sQi^ 
gIcalart.~Kir0inia  JUedicoi^anlhrji,  May,  USI. 
It  Is  a  work  especially  adapted  to  the  wsnta  of 

In  BulTlcient  intail  for  a  full  undentanding  of  sur- 
gical principles  and  tho  treatment  of  surgical  dls- 
euiee.  It  embrues  in  its  scope  sll  the  diseases 
belonging  to  surgery,  and 

of  the  ai 


J  Injuries. 


burden  his  memory  with  t> 


that  alone,  than  to  burden  his  memory  with  the 
views  of  dltferent  writers,  however  distinguished 
they  might  have  been,  in  thiB  edition  the  whole 
work  has  been  carefully  reTised^  mach  of  it  haa 
■     "  ddltloos  have  been 


— Ciflannaft  Jfadioa 


URICSSEIf,  JO  JET  E.,  F.  R.  8.,  F,  JR.  C.  8., 

Profettot  of  Sargcry  in  Univtnity  CUlngc,  London,  etc 

The  Science  and  Art  of  Surgery ;  Being  a  Treatiae  on  Suivicttl  Injuries,  Dis- 
eases and  OpenilioiiB.  Special);  revised  1^  the  Author  from  the  eighth  and  enlaived 
English  edition.  In  two  lan^  and  beautinil  octavo  volumee  of  about  2000  pages,  illus- 
trated with  about  900  engmvint^  on  wood.    Pr^parinp. 

A  few  notices  of  the  previous  edition  are  appended. 
Of  thg  many  treatises  on  surgery  which  it  hsa  For  the  past  twenty  years  Erlchsen's  Surgery 
bean  our  task  to  sludy,  or  our  pleasure  to  resd.  has  maiutiuned  Its  place  as  the  leading  teitrbook, 
then  Is  none  which  In  sJl  points  has  satisnedui  so  not  only  in  IMb  conntry.  but  in  Great  Britain. 
well  as  Uie  olasaic  treatise  of  Krleheeu,  His  That  11  is  able  to  hold  its  ground  Is  abundantly 
peliBhed,  dear  s^le,  his  freedom  from  prejudice  proven  by  the  (horoughness  with  which  the  pres- 
aad  hobbles,  his  unsurpassed  grasp  of  his  subject  ent  edition  has  been  revised,  and  by  the  large 
and  Tast  clinical  experience,  qualily  him  admira-  amouDtof  vatuable  material  thai  has  been  added, 
bly  to  write  a  modef  text-book.    When  we  wish.    Aside  (torn  this,  one  bundred  and  fif^  new  Illua- 

toplc  in  surgery,  wo  turn,  by  preference,  to  his  number  of  mlcroBcnpIeal  appearances  of  patholo- 

work.    It  Is  a  okasare.  therefbre.  to  see  that  the  glcal  processes.    Bo  marked  Is  this  ctiange  for  the 

appreciation  of  It  is  general,  and  haa  lad  to  Iheap-  better  that  the  vfork  almost  appears  as  an  entirely 

Karaace  of  another  edition.—Jferiiail  and  Surgical  new  ont.—Medieai  Steord,  Feb,  23,  ISTS, 

MSMAJtCH,  J>r.  FMIFDRICS, 

Fm/aior  of  Surgery  aCihe  Vnaerlity  of  Kill,  etc. 

Tiaxly  Aid  la  Injuries  and  Accidents.  Five  Ambulance  Lectures.  Trsn*- 
lal«d  hf  H.  B,  H.  Princess  CatasnAS.  In  one  handsome  small  12mb.  volume  of  109 
pages,  with  24  illDStratinns,     Cloth,  75  centa,     Jwl  ready. 

The  excellent  Utile  handbook  by  Dr.  Ejmareh  I  organiiation  of  the  human  body,  ttlnstrated  by 
may  be  referred  to  by  all  for  clear,  safe  and  praoll-  clear,  suitable  diagrams.  The  second  leaches  how 
cal  dirertions  and  instructions  for  rendering  the    to  give  judicious  help  in  — " '— ■ 


happen  in  a  family  or  nelglil>orhood  In  tlia  circ 
stances  of  dally  life.     The  manual  Is  earne 

of  Its  practical  details. — Harpers'  Uatfozint,  A 


.  f tai 


trrhage  and  polsone< 


The  Principles  and  Practice  of  Modem  Surgery.     From  the  eighth 

'         "■■  ■  ■■    ■""■"  ■  '"«li,jl.O0; 


DBUITT,  ROBERT,  M.  M.  C.  8.,  etc. 

Practice  of  Modem  &__ 

o  volume  of  687  pagea,  with  432 

aARGENT  ON  BANDAOINGanb  OTHER  OPERA- I  PIRRIE'8    FBINCIPLES    AND    PRACTICE  OF 

™.,^^=  ^^  „,v.„„  ,...,.^-,„,.      .. ...,._    I      aURGEBY.    Edited   by  Jomi  Niiu,  M,  D.    In 

one  Svo.  vol.  of  7S4  pp.  with  SlSllluB.    Cloth,  (S.Ta. 
I  COOPER'S  LECTURES  ON  THE  PRINCIPLES 


lol.  of  BSe  pages,  with 


can  from  the  third  Edinburgh  edition.    In  i      of  ?6T  mbm'  ' 
■     -  —  -lb  aS  illustrations.  I  „  "' J,l'*!rl„ 


aoth,l3.1S.  "    SKEVS  OPERATIVE  SURGERY.  In  one  toI.Bto. 

MILLER'S  PRACTICE  OF  StIROERT,    Fourth,      of  Ml  pages,  wlthSl  woodcum.    Cloth,  t3.M. 
and  revised  Amarloan  from  the  laat  Edinburgh    GIBHOK'S  INSTITUTES   AND    PRACTICE   OF 
edition.    In  one  larse  Bvo.  tol.  of  DS2  page*,  wfth        EUROEBV.  Eighth  edition.    In  two  ocUio  vols. 
SM  Ulustnitions.    Crolh.tJ.TG.  '     of  eu  pages, with 34  plates.    Leather  K.M. 


22  HsNBr  C.  Lxa's  Son  k  Co.'s  Pdblioations — Surgery. 

SOLME8,  TIMOTHT,  M.  A., 

St-rgem  and  iKtvrtr  on  Surgery  at  SL  Oaorg^i  ffoipKoI,  loiKkxt. 

A  SyBtem  of  Surgery ;  Theoretical  and  Practical.  IN  TBEATISES  BY 
VAKIODS  AUTHORS.  Ameeican  edition,  tkohotohly  bevibed  ajoi  BE-EnfraD- 
bj  John  H.  Packasd,  M.  D.,  SiiiveoD  to  the  £piaoopaI  and  St,  Joseph's  Hoepittl^ 
Philadelphia,  anisted  by  a  corps  of  thirty-three  of  the  meet  emibent  American  bui^oodb. 
In  three  large  and  very  handsome  imperial  octavo  volnmee  contaioing  3137  double- 
"'■ — ■■  "1  wood  and  13  lithographic  plat^  beautifully 


nGen< 


TEM,  DiatanvE  Tkjutt  . 
Volume  III.  conCai 
Muscles,  Diseabes 


ll&OO ;  leather,  $21.00 ;  half  Russia,  $22.50.     Said  only  by  eab$eriptioa. 

\r I   — .-;_.  Gbhbbal  Patholoqt,  Morbid  Tbocbsf^,  ImnHiKS  n 

'  iNJTTRiea  AND  Ikjubieb  of  Beoiohs. 
Diseases  of  Oroanb  or  Special  Sems^  Cibcui-atoby  Bys- 
»D  GEsrro-UaiNABy  Oboaks. 

I  Diseases  of  the  REsi'iBATORy  OaaxTse,  Bonb,  Jouns  aitd 
;hb  Nervous  Sybtem,  Gunshot  Woukds,  Opbrattvx  amd 
MufOB  StiSGEBY,  AKD  MiscELLAHEOUB  BuBJECTS  (including  an  eesay  oo  HoapiTALs). 

This  great  work,  issued  some  yean  since  in  England,  has  won  such  universal  confi- 
dence wherever  the  language  is  spoken  that  its  republicadon  here,  in  a  form  more 
thoroughly  adapts  to  the  wants  of  the  American  practitioner,  has  seemed  to  be  a  du^ 
owing  to  the  profenion.  To  accomplish  this,  each  article  has  been  placed  in  the  hands  of 
a  gentleman  specially  competent  to  treat  its  subject,  and  no  labor  has  been  spared  to  bring 
each  one  up  to  the  foremost  level  of  the  times,  and  to  adapt  it  thoroughly  to  the  practice 
of  the  country.  In  certain  cases  this  has  rendered  nec««BTy  the  Bubstitution  of  an  entirely 
new  esay  for  the  original,  as  in  the  case  of  the  articles  on  Skin  Diseases  and  on  Diseases 
of  the  Ahaorbent^ystem,  where  the  views  of  the  authors  have  been  supeiseded  l:^  die 
advance  of  medical  science,  and  new  articles  have  therefore  been  prepared  by  Drs.  Arthur 
Van  Uarlingen  and  8.  C,  Busey,  respectively.  .  So  also  in  the  case  of  Anesthetics,  in  the  use 
of  which  American  practice  aifTers  frcan  that  of  England,  the  original  has  been  snpple- 
mented  with  a  new  essay  by  J.  C.  Reeve,  M.  D.  The  same  caietiil  and  conscientioas 
revision  has  been  pursued  throughout,  leading  to  an  increase  of  nearly  one-fourth  in 
matter,  white  the  series  of  illustrations  haa  been  nearly  trebled,  and  the  whole  is  pteeented 
as  a  complete  exponent  of  British  and  American  Surgery,  adapted  to  the  daily  needs  of 
the  working  practitioner. 

In  order  to  bring  it  within  the  reach  of  every  member  of  the  profenion,  the  five  vol- 
umes of  the  originu  hove  beeo  compressed  into  three  by  employing  a  double-columned 
royal  octavo  page,  and  in  this  improved  form  it  is  offered  at  less  than  one-half  the  price  of  the 
original.  It  is  printed  and  bound  to  match  in  every  detail  with  Reynolds' System  of  Medi- 
cine. The  work  will  be  sold  by  subscription  only,  and  in  due  time  every  member  of  the 
profcMion  will  be  called  upon  and  offered  an  opportunity  to  subscribe. 


1  of  Ihe  front  rank  In  EnglBad,  Mid  Dr.  PBctard 

IjQtorB  mioh  men  u  Bartholow,  Hyde,  HirnL 
ner,  SClmaoii,  Morton,  Hodgen,  Jewell  anil 
r  colleuiiea.  As  a  wfiole,  the  work  win  be 
1  and  aubstiuitlal,  and  a  yaluable  addition  lo 
llbnuTofatiT  medical  man.  Itlamorewleldlr 
moranaafufihaD  the  EnglKh  edition,  and  with 
iompanlon  work—"  Revnolds'  Syat«m  of  Medi. 
."—win  well  repreaanl  the  prewnt  atate  of  our 
nee.  One  who  is  fnmlllaT  wftli  thoMi  two  works 


dnf  volnrne  we  And  tha  namss  of  snob  well-known 
■unceoQs  as  Sir  Jamea  Paget,  mmon,  Bavorv,  Cti- 
tender,  Barclay,  and  others  eqaallrduUngiilahad; 
while  amoDE  the  Amerlsau  rs^sets  we  reotw- 
niiemenorDoleasoelebrlt]'.  With  ruud  to  tb> 
mechanical  eiecullon  at  the  work,  neither  pains 
nor  monay  seem  to  haTB  been  spared  by  the  pub- 
lishers.—Mod.  Old  Sarg.  RtpoTter,  Sept.  11,  ISSl. 
In  the  revision  of  the  work  for  Ihe  Amerloan 


■eoonnltionof 
lurtng  the  ten 
Dui  aTso  for  a  { 


(uttjeot  Is  treated  la  an  eihaasllTB  manner.    It  Is 
•speelally  designed  for  a  reftreaoe  tMok,  whii 

aveiT  praotlalDi  Buraeon  ihoQld  have  under  hauu  \  ut-.t 

In  CMS  which  r«|nirB  more  than  ordinary  knowl-  ^^?S?^'i 

edKe.-CM«a{ni  Mtd.  Joum.  and  Bxam.,  Fab.  1SS2.       I  reading  to  tna  noMoe  of  < 

Great  ersdit  [a  due  to  Ihe  American  editor  and    clopiedla  of  surgical  kno 

his  eo-laborers  for  rsrlaiagand  bringing  within  |  SI.  Limit  Qonritr -tf  lltiita 


julsh  it  from  tiiat  0 


de  In  our  kaowledga 
ta  first  publication, 
t  the  Tariadoiis  In 
neriean  surjceiraiid 
[Ireat  Brilidn.   Th* 


It  will  giTe  •  student 
psMa^deiamlnat 
(lie  high  eipectatioD 
stjrle  is  clear  and  Ion 


gery  by  Uie  general  practllli 


et  excellent  epitome  of  su 


eitend- 


SOLME8,  TIMOTWY,  M.  A. 

Surgery,  Its  Principles  and  Fraotice.    In  one  handsome  octavo  volume  of 
968  pages,  with  411  illustrations.    Cloth,$6.00;  leather,  ^.00;  haK  Russia,  f7 .50. 

Mr.  Holmes  is  a  anrgeon  of  large  and  rarled  ei- 
perlence.  and  one  at  the  best  known,  and  perhaps 
the  most  brilliant  writer  upon  surgical  aubject^  In 
Englaod.  It  is  a  book  fbr  students— and  an  admi- 
rable one— and  for  the  Inisy  general  practltinner. 
'" '  "'  ill  the  knowledge  needed  to 

__..on.   The  book  ftlrlyluitlflea 

._..  sipectatioDS  that  were  formed  of  It.    lt» 

style  is  clear  and  forcible,  eren  brilliant  at  tlmee, 
■od  Che  conciseneM  aeeded  to  bring  It  within  Its 
proper  limits  has  not  Impaired  its  force  and  dla- 
ttnctness.— iV.  Y.  SStd.  Iheord,  April  14,  ISTfi. 


ed  worka,  and  to  the  medical  studenL    In  IW:t,  w 

know  of  no  one  we  oas  more  cordially  i 

mend.    The  auUior  has  suooeedsd  well  I. 
Ing  a  plain  and  prsctloal  account  of  each  bl 
Injiiry  and  diaease,  and  of  the  treatment  wh....  _ 
moat  commonly  advisable.    It  will  no  doubt  be- 
come a  popular  work  In  the  proTesaiDn,  and  espe- 
cially aa  a  teit-boab.-CiiKte.  JIM.   VtulA^ 


'"Lf"" 


HiNBT  G.  Lea's  Son  &  Co. 'a  FtrBLiCAnoNS — VrtM.,  IHsloc,  Optathal.  23 
8TIMSON,  LEWIS  A.,  B.  A.,  M.  !>., 

JVoTtaMr  ^  AtAoIojrlml  An^mm  at  Oa  Otttvariitji  <tf  tht  CUy  ef  Smo  York,  Surston  and  Cliratar 
to  BtUamt  HotpUal,  SargKt  to  Ue  Prat]/l*r<an  So^aOal,  Ww  Turk,  etc 

A  Practical  Treatise  on  Fraotnres.    In  ona  veiT-  handBome  octavo  volume  of 
698  pages,  with  360  beauti&l  illuHtnttiona.     Qoth,  $4.75 ,-  leather,  £5.75.     Jvit  Btadj/. 

Tha  Buthnrhu  glisD  [o  tha  medlok]  protdHloa  I  trsBtlHij  on  the  oontnry.  ereiy thing  le  Uiaraugh. 
tnthia  treattM  on  fnotorei  what  [e  llkel;  to  be-  The  ctutptanon  rewir  of  ftuturee  sod  their  tceal- 
eomaBstufUrdworkonthasablact.  lEIscartaEnly  m«nt  shov  him  uDtonlv  to  be  ■  profound  aludeut. 
Dot  mrMBaed  t^  aa;  work  vrittea  la  the  EDgllsh,  I  but  IlkewlM  a  pracUcaJ  aargeon  and  patholDglBt 


ur.  lur  uiat  luHwr,  any  utii«r  LaQKuuo.  i-anactiy  I  His  mode  of  treatment  Of  the  dilTerent  fnotureB  lb 
ooHTaraant  wtth  die  American, Tlngltah,  Frenoh  f  arolnenOy  wundand  practical.  Wa  consider  this 
ondOermuiDiedlisIlltcrBlure,  the  author  telle  ns  '  work  one  of  the  bait  on  fractures:  and  It  wilt  ba 
In  a  short,  eonclsa  and  oompronenslTS  manueTi  all  I  welocm«il  not  only  as  a  text-book,  bnt  also  by  tha 
that  il  known  about  his  subject.  The»  Is  nothing  I  surgeon  in  full  practice.— JV.  O.  ifadioif  owTAh- 
■Daot;  or  aaperflcia)  about  i^  as  in   meet  other  I  gital  Jounta^  Uarch,  1883- 

SAMIJLTON,  FRANK  S.,  M.  D.,  LL.  JD., 

aurgem  to  tlu  BcUtnu  HotpUal,  XtK  Turk. 

A  PraotioHl  Treatise  on  Fractures  and  Bislooations.  Sixth  edition, 
thoToughly  revised  and  moch  improved.  In  one  very  handsome  octavo  volume  of  909 
pages,  with  352  illnstrationa.  Cloth,  $5.50 ;  leather,  $6.50 ;  half  Russia,  raised  bonds,  $7.00. 
This  edition,  besides  being  care  fully  reTlsed,  has 
In  port  tiean  entirely  rewrltuo— for  inslatice,  the 
chapter  on  fractures  of  the  patell^-and  a  chapter 
on  genenl  prognosla  has  beeo  added.  The  work 
as  a  whole  Is  one  of  the  Tary  fow  medleal  books  at 
Atnerlcan  origin  that  are  everywhere  acoorded  a 
standard  oharooter.  Its .  ant^^ot-mattar  unavoid- 
ably cotnea  home  to  every  general  praetltloner  aa 
a  branch  of  oar  art  In  whCoh  he  eaunot  lUIbrd  to 

of  such  a  character  as  it  andll  alone  (umishee.— 
Nat  York  MaUaU  JournoJ,  Uarch,  ie«l. 


Tha  only  complete  work  en  ita  subject  in 
the  Enslien  tongue,  and  Indeed  It  may  now  be 
■aid  (o  be  the  only  work  of  Its  kind  In  any 
tongue.    It  would  require  an  etoeedingly  critical 

which  It  might  be  improved.  The  work  is  a  moa- 
nment  to  American  surgerj  and  will  long  serre  to 
keep  green  the  memory  of  lie  rstierabl»  aathor.— 
ITuMgan  MaUeal  Ntm,  Not.  10, 1881. 

Dr.  Hamilton  Is  the  author  of  tha  best  modem 
work  Id  his  own  or  a^  langoage  on  tiactnre*  and 
dislocations.— £oiid.Jf«(.Ttma  and  Oai.NoT.lS,'8L 


WELLS,  J.  SOELBERQ,  F.  S.  C.  8., 

Fnftttar  of  C^htAalmologv  in  Ka\Q't  O/Atgt  Botpitat,  Lomlo*,  tie. 

A.  Treatise  on  Diseases  of  the  Eye.  Fourth  American  from  the  third  Londtai 
edition.  Thoroughly  revised,  with  copious  additions,  hj  Charles  8.  Bull,  H.  D.,  Surgeon 
and  Patholf^st  to  the  New  York  E^e  and  Ear  InfiimBiy-  In  ot>B  Itrge  and  verj  hand* 
some  octAvo  volume  of  922  pages,  with  257  illnstrations  on  wood,  sis  oolored  plilea,  and 
Mlections  from  the  Test-typee  of  Jaeger  and  Snellen.  Cloth,  $5.00;  leather,  $6.00; 
Tery  handsome  half  Busua,  raised  bands,  $6.50.      Jtis<  ready. 

This  new  edition  of  this  well-known  and  Btandstd  work  has  been  revised  by  Dr. 
Charles  S.  Bull,  who  has  endeavored  to  cany  out  the  .original  plan  of  the  Author  hy 
incorporating  all  advances  in  the  subject  up  to  the  present  day,  and,  in  addition,  to  give 
due  prominence  lo  the  views  in  theory  and  practice  which  ophthalmic  science  owes  to  this 
country.  As  now  offered  to  the  profession,  this  volume  may  therefore  be  said  to  represent 
its  specialty  in  its  most  advanced  condition  on  both  sides  of  the  Atlantic. 

JfEXTLESHIP,  FnWAJRn,  F.  R.  C.  S., 

OpMhalmie  Surg,  and  LaL  on  Opktii.  Surg,  at  St.  Dtomot'  SaipUal,  Louie*. 

The  Student's  Quide  to  Disoases  of  the  Eye.  New  edition.  With  a  chap- 
ter  on  the  Detection  of  Color-Blindness,  by  Willlau  Thokbon,  M.  D.,  Ophthalmologist 
to  the  JelTerson  Medical  College.  In  one  royal  12mo.  volume  of  416  pages,  with  138 
illustrmtions.    Cloth,  $2.00.     Juet  Teady. 

This  admirable  guide  bids  fair  to  become  tl       '  

fsTOrlte  leit-bonk  on  ophihslmic  nurgery  with  st 
dents  and  general  practitioners.  It  bears  throng 
oat  the  Imprlniof  sniind  Jiidgmantoomblneilwl 
vast  e  I  parlance.  The  illustrations  are  numaro 
aodwall  chofien.   This  book,  within  the  s 


,_„. :d  aiposition 

modem  vprct  of  ophthalmic  science.— 
tl  Hcrord,  Jane  '0. 1883. 

!  and  (he  £vor  with  which  it  has 


dlseiuefi  which  sre  frequently  met  with  In  dally 
actice,— fit#aio  Ued.  and  Bitrg.  Journ.,  Hay,  ISS3. 


Ophthalmol  Of 

BBOWJTE,  EDO  AM  T., 

Surgfon  to  tkt  LittrjxxA  Eye  and  Ear  Infirmary  and  to  the  Ditpentary  for  JSkin  Ditefurt. 

tTse  the  Onhthalmosc 

,.j ,  arranged  for  the  use  of  Btodi 

pages,  with  3s  illustrations.    Cloth,  $1.00. 

LAWaON  ON  INJURIES  TO  THE  EVK,  ORBIT  I  tKloners.  Second  edition.  In  one  oeUvo  vot- 
AND  ETELIDS:  Their  Immediateand  Remote  uma  of  231  page^  with  U  illoal.  aath.ti.TeL 
Effects.  InonaoctavorotumecflO*  pages,  with  |  CARTER'S  PRACTICAL  TREATISE  ON  DISEAft 
•2  lllaslrallons.    Cloth,  HBO.  B8  OK  THE  EYK    Edited  by  JoKH  Okoni,  «, ft 

LAURENCE  AND  MOUN'S  HANDT  BOOK  OFj  In  ona  handsome  ooUto  TolDme./~  -.-.-,  I  ^ 
OPHTHALMIC  flUROBRT,  for  the  nee  of  Prao- 1  <^l,)t)Q  I L 


24    Henry  G.  Lea's  Son  &  Co.'b  Pobligations — Otol.,  I>6nt.,  Urln.  Dls. 
BVJRNMTT,  CSABLES  S.,  A.  M.,  M.  It., 

Aural  Surg.  U  Ou  Prttb.  Botp^  Sargean^-t^argt  of  tht  Infir.  for  DU.  of  tin  Bar,  PMlad^pU^ 

The  Ear,  Its  Anatomy,  Physiology  and  Diasasea.  A  Practical  TreatiaB- 
for  the  use  of  Medical  Studente  and  PractitionerB.  In  one  handsome  octavo  yplume  of  610 
pages,  with  87  iiliiBtralioDs.  Cloth,  H50;  leather,  f5-50;  half  Russia,  raieed  bands,  f6.00. 
till  slildj  Df  the  book  and  a  oonstant  roferenw  to  IH 
trustworthy  pagea.— KttnfturffA  JWod.  Jata-.  Aug.  TS. 
Jig  Che  title  of  tha  work  indlcalea,  this  Tolnme 
tresis  of  tha  asatomy  and  phyiioloKy  of  the  su-  ■> 
veil  la  of  Eta  dlseuei,  an  J  the  author  haa  taken 
upecial  palm  to  maka  thla  dIfBcalt  and  compllcaled 


work  on  otology,  whioh  preaonts  clearly 
oiaely  Its  preaeat  aspect,  whilst  clearly  lodlcstlDg 
the  direction  In  which  further  reaearchea  can  be 
most  proBtably  carried  on.  Dr.  Burnett  hoa  pro- 
ducoiTa  work  which,  aa  a  text'hook,  ataoda  facile 
priruepi  in  our  lanEuiute.  To  the  npeciallat  the 
work  Is  of  the  highest  ralue,  and  hla  sense  of  grati- 


ir  Uioroughhr  alear  and    Intelligible. 

sujucnt  and  pracfltloner  can  study  the  woi>  -lui 

a  neat  deal  of  tteneflt.    It  la  profusely  and  beantl- 

fuTly  llluatratod.— ff.  F.  Botp.  OautU,  OctU,  IWI, 


POLITZER,  ADAM,  M.  J>., 

/mpwini-Jhijiai  Prnf.  qf  Aural  Thcrap.  in  tia  Univ.  of  Timno. 

A  Text-Book  of  the  Ear  and  its  Diseases.  TmnaUtted,  at  the  Author's  re- 
quest, by  Jambs  Patterson  Casseils,  M.  D.,  M.  E.  C.  8.  In  one  handsome  octavo  vol- 
ume of  SOO  piiges,  with  2o7  original  illustrations.     Cloth,  (5.50.     JuM  ready. 

The  work  itaelf  we  do  not  hesitate  to  pronounce  !  sRctlon,  and  thla  f«*ln  by  Che  pathological  physl- 
Ihe  best  upon  the  subjecc  of  aural  diseasea  which  i  ology,  an  arrangement  which  serveslohecp  op  Iho 
haa  ever  appeared,  aystematic  without  being  loo  Inlereat  of  the  aiuJent  by  ahowing  the  direct  ap- 
dinviae  on  obgolFte  suhjectf,  and  eminently  prac- 1  plication  of  what  has  nreoeded  to  the  atudy  of  du- 
tical  In  every  aen^e.  Theaaaiomlcal  descriptions  I  ease.  The  whole  work  can  be  recommended  u  a. 
of  each  sepDreio  division  of  the  ear  are  admirable,  '  reliable  guide  to  the  student,  and  an  efficient  aid 
and  profuaely  llluatrated  by  woodcuts,  Thmr  arc  to  the  prRetllloner  in  hia  treatment,— BoWon  Jfe* 
followed   Immedlnteiy  by  the  phyaioiogy  of  the  ,  sol  and  Surgical  Journal,  June  7, 1M3. 

COI^EMAJf,  A.,  L.  B.  d¥.7x'-^ds.,  Bxam.  X.  D.  «., 

iSsnioT  Dent.  Surg,  and  LkL  on  Dent.  Surg,  la  SI.  Bartholomac'i  Botp.  an4  Ua  Deni.  Hatp.,  LomioK. 

A  UatiTial  of  Dental  Surgery  aud  Pathology.  Thoroughly  revised  and 
adapted  to  the  use  of  American  Students,  by  Thomas  C.  STEt-LWAQEN,  M.  A.,  M.  D.^ 
D.  D.  8.,  Prof,  of  Physiology  at  the  Philadelphia  Dental  Collt^.  In  one  handaone  volum* 
of  412  pages,  vith  331  illustrations.     Cloth,  $3.25 

This  volume  deservee  to  rank  among  the  moat '  deserves  a  place  In  the  library  of  every  dentist. 
Important  of  recent  contrlbutiona  to  dental  Utera-    —Dantal  CbtnuM,  May,  1S82. 

tore,  Mr.  Coleman  has  presented  his  methods  of  .  It  should  be  In  the  posBeasiOQ  of  every  pracU. 
practice,  for  the  most  part,  in  a  plain  and  concise  I  lioner  in  thla  country.  The  part  devoted  to  fln» 
manner,  and  the  work  of  the  American  editor  has  and  second  dentition  and  Irregularities  in  the  per- 
bsen  conaolentioosly  performed.  He  has  evidently  I  manent  Irnth  Is  fully  worth  the  price.  In  bat, 
labored  to  present  his  convlcCionsof  the  beat  modea  !  prioe  should  not  be  conaldered  In  putchaamg  aueh 
of  practice  far  the  Inatructlon  of  those  commcnc-  !  a  work.  If  the  money  put  Into  some  of  our  ».ciiU(rf 
tng  a  professional  careor,  and  he  hu  faithfully  en- '  standard  teiit4x»kB  could  be  converted  Into  aoeh 

deavored  toteaohtootheraall  that  he  has  acquired  I  publicstlons  as  this,  mush  good  r—" ■*    - 

byhlaownobaervsttonandei -.>.-  l..._  i  >,_....  —  ,. — ,  , .  ,....  „^ 


GROSS,  S.  D.,  M.  n.,  XX.  D.,  D.  C.  L.,  etc. 

A  Fraotioal  Treatise  on  the  Diaeases,  Injuries  and  HalformatioQS 
of  the  Urinary  Bladder,  the  Prostate  Gland  and  the  Urethra.  Third 
edition,  thorouglily  revised  by  Samuel  W.  Gross,  M.  D.,  Surgeon  to  the  Philadelphia 
Hospital.     In  one  octavo  volume  of  674  pages,  with  170  illustrations.    Cloth,  (4.50. 

For  reference  and  general  information,  the  nhy-  I  aual  advantage  of  being  easily  oomprehended  by 
slcian  or  aurgeon  can  find  no  work  that  meets  t>ielr  the  reasonable  and  practical  manner  lo  which  th» 
necBsaitiea  mors  thoroughly  than  thla,  a  revlaed  |  varloua  eubjecf ' "— '  --■" ■" 

some  illuatratrona  and  good  ideaa.  It  has  the  unu-  | 


ROBERTS,  WILLIAM,  M.  D., 

Leetartr  on  Mcdieint  in  lAe  MamAater  Sdutol  of  Stedieme,  etc 

A  Praotioal  Treatise  on  Urinary  and  Benal  Diseases,  inoluding  Uri- 
nary Deposits.  Fourth  American  from  the  fourth  London  edition.  Illustrated  bj 
Dumeroue  engravingH.    In  one  large  and  handsome  octavo  volume.    iVgxirtnj. 

TaOMPSOK,SIRHEXBY, 

Surgeon  and  Profteior  of  Clmcal  Surgtrg  to  Unictriiiy  OMtgt  HotpiU^  London. 

Zieotures  on  Diseases  of  the  Urinary  Organs.  Second  Americui  frcon  the 
third  English  edition.     In  one  8vo.  volume  of  203  pp.,  with  25  illuEtrations.    Cloth,  ¥2.25. 

By  the  Same  Author. 
On  the  Pathology  and  Treatment  of  Stricture  of  the  Urethra  and 
Urinary  Fistolse.     Ftom  the  third  English  edition.    In  one  volume  of  359  pags^  with 
47  cuU  and  3  plates.    Cloth,  $3.50. 

I  Itmo.  voL  of  30i  pagas,  with  a  lllnstratlona. 

th,  IZ.M.  r-  I 

i:.g,t.-ocovCOOglC 


Hkuby  C.  Lia'b  Son  &  Co.'b  Publications— Venereal  Dis.,  etc.      25 
GROSS,  SAMUEL  W.,  A,  M.,  M.  J)„ 

Profator  tftSe  Printipltt  ofSargny  and  i^  CKnleal  Sargery  in  tlit  J^enoit  Jtf9di«al  GMege. 

A  Practical  Treatise  on  Impotence,  Sterilitr,  and  Allied  Disorders 
of  the  Hale  Sexual  Organs.  Second  edition,  thoroughlj  revised.  In  one  vei?  hand- 
some octavo  volume  of  ISti  p&Kee,  with  IS  illuEtnitionB.     Cloth,  {1.50.    Jiut  ready. 

A  lew  notiFee  of  the  previous  edition  are  appended. 
The  book  is  the  ontcame  of  latelllgenC  clinical  I  The  author  hu  dayotsd  mush  time  to  the  liard- 
-^tservAtlon  and  eitenslre  eiperlence.  The  ai-  !  eatstudy  of  ttile  most  tiding  glue  of  di9eMeB,-aad 
Tangemaot  and  elaMlfiesIIon  leave  nothlog  to  be  ,  thjg  labor,  together  with  the  fruit  of  laborious  re- 
-dearredin  the  wayof  clearneu^  and  practltloaers  search  into  the  scattered  Ilteratore  of  the  xubjeot, 
™i,„  ™..,  >^  — ii^j .„  ,„..  .>.„..  .....  ..n. ........  .... 1.  ,.  k,.  invealigatlon-     '"- 


itioaers  j  sea'roh  into  t^ 

--., - -    -ictrpooi    Iha  >ery  beet  xt ^ j— _.. 

■gicat  Joaraal,  Jaiy,  Igeii.  ,  iaasaaea^-yatlnaiaJouT.of  MeiLand^g.Oel.' 


diagDuais  nod  treat-  I  can  oarneBtly  commend  it  to  the  piactl^oner  a> 
J    J      .. ,    .u .. "-lubject  In  Uie  English 


SUMSTEAH,  F.  J.,  and  TAYLOR,  R.  W., 

M.  !>.,  LL.  X>.,  A.  M.,  M.  Z>., 

Lati  Profeaor  of  Ventriat  Diteata  Sargsm  la  CharU)/  Soipital,  A'cu  York,  Prof,  at 

at   tht    OolUge   of  Fhynaan   and  VeneriOt  and  Skin  Diitata  in  tkt  Vniotrtiin  of 

Swgtoni,  Uta  York,  etc  Yenaant,  Fra.  of  the  Am.  Dtrmatoiogiail  Au'n. 

The  Pathology  and  Treatment  of  Venereal  Diseases.  Includins  the 
results  of  recent  investigationg  upon  the  subject.  Fifth  edition,  revised  and  largely  re- 
written, by  Dr.  Taylor.  In  one  Wge  and  handsome  octavo  volume  of  about  90U  pages, 
with  about  160  illoBtratioiiB.    Inpna. 

The  fifth  edition  of  this  standard  work,  now  passing  through  the  press,  has  been 
subjected  to  a  thomuRh  revision  by  Dr.  Taylor,  and  all  additions  have  been  made  necCesaiy 
to  render  it  thoroughly  representative  of  the  present  state  of  syphilolog^-  Kecent  advanc^ 
theories  have  been  fully  discussed;  space  has  been  devoted  to  a  detailed  account  of  a 
newly-diaoovered  agent  which  has  bwn  proved  of  etrifcitu;  value  in  the  treatment  of 
venereal  diseases,  and  a  chapter  has  been  sdded  upon  the  relation  of  syphilis  to  marriage. 
In  addition  to  the  improvements  in  tbe  text,  a  series  of  carefally-executed  chromo- 
lithographic  drawings  has  been  inserted  portraying  fiiithfully  those  morbid  oonditioos 
impossible  to  depict  without  the  use  of  colors.  Kvery  care  has  been  taken  with  the  typo- 
graphy, and  it  is  confidently  anticipated  that  the  volume  will  be  fouod  in  all  respects  worthy 
of  the  exalted  position  accorded  the  previous  editions. 

■CORNIL,  v., 

Pn^eaoTlothtFacvl^oJMtdicineoJParii.andPksticianlo  Uit  Lourcim  Botpital. 

Svphllis,  its  Morbid  Anatomy,  Diagnosis  and  Treatment.  Specially 
-revised  by  the  Author,  and  translated  with  notes  and  additions  by  J.  Henry  C.  Sihs& 
M.  D.,  Demonstmtor  of  Pathological  Histology  in  the  University  of  Pennsylvania,  and 
.  J.  WiLLiAU  White,  H.  D.,  Lecturer  on  Venereal  Diseases  and  Demonstrator  of  Surgt 
in  the  University  of  Pennsylvania.  In  one  handsome  octavo  volume  of  461  pages,  witfi 
.        .j^^j,,     ...  ™  .. .    . 


.  J.  WiLLiAU  White,  H.  D.,  Lecturer  on  Venereal  Diseases  and  Demonstrator  of  Surgery 
in  the  University  of  Pennsylvania,     In  one  handsome  octH ' -'  ""'' -"' 

.  84  very  beautiful  illustrations.    Cloth,  $3.75.    JvM  ready. 

The  anatomical  and  histological  oharacters  of  ttie  ,  lution  of  the  diaeaae  u  Indicated  by  histological 
hard  And  M>ft  aote  are  admirably  described.    The    changes  that  the  author  has  prepared  this  volume. 


iges  t 

_._  .     _    .    le  di»eaM  I  In  thla  re..  .  .      . 

itoloelcally  In  a  maaterly  way.  as  i  could  name,  and  merlte  the  close  reading  of  syphi- 

^  _"?.....'.^._  ..    v.-J,_T'l...  lioiogisW.     the  translation  is  well  done,  and  the 

reader  will  nol  regret  the  oonelderable  additions 


and  well.   The  various  nei 
the  reaognlied  o  ' 

ac«treal«lwl(h _,. 

wllepa;,  panlfsiB,  oerebral  syphilis  and  loci 
•Mxui  are  snuect*  full  of  Interest ;  and  nowl 
the  whole  volume  Is  the  olinlcnl  experience 

re  evident.     The  a 


yphmuc  lesloiu.  The  histological  eiolmlon  of  III 
arious  phases  of  the    disease,    from  (he  inltls 

«lch,  tho  snperflolal  and  deep  cutaneous  syphl 


t  praotlcal  and 
rm,  aiiu  Du  uue  will  rise  from  Its  p 

?l^"i^^T"' Tf^^^^^S^."^!^  '^^f^'*^^  I  !rf  hta^tran'sSioXfor  Iherha^ldded'mwls'rilijlSI 
u^r  one.— 7'A«iefldonft-a«ilk)n«r,  Jan.  1882.         |  to  the  InlereMand  yalnefflftheTolume.— Matjiona 
Jtfajfeoi  JaimiiU,  Aug.  16, 1888. 


CVLLERIBR,  A.,  &  BUMSTEAJ),  JF.  J.,  M,J>.,  LL.X>., 

Surgeon  Co  tAa  Btpital  du  MidL         Late  Profuior  at  Venereai  Diteata  fn  the  Colitae  of  Phuiielaiit 
and  Surgeont,  Nik  York. 

An  Atlas  of  Venereal  Diseases.  Translated  and  edited  hj  Fnxrai an  J.  Bm- 
BTEAD,  M.  D.  In  one  imperial  4to.  volume  of  S28  pages,  double-columns,  with  26  plates; 
containing  about  150  figures,  beautifuliv  colored,  many  of  tfaem  the  size  of  life.  Strongly 
bound  in  doth,  (17.00.    A  specimen  of  the  plates  and  text  sent  by  mail,  on  receipt  of  2S  eta. 

HILLON  SYPHILIS  AND  LOCAL  CONTAGIOUS  I  FORMS  OR  LOCAL  DISEASE  AFFECTING 
DISORDERS.  InonBSvoiol.of4T9p.Cloth,»S.ai.|PmNClPALLY  THE  ORGANS  OF  OEHERA- 
LEE«  LEOrUREB  ON  BTFBILIB  AKD  BOHeItION.    la  one  Svo.  toL  of  W  pasM.    UMh, !!.»). 


26       Henbt  C.  Lka's  Son  &  Co.'s  Pubuoatioks — Diseases  of  Skin. 
MTDH,  J.  ITEVINS,  M.  I>., 

Pnfiaori^DmwUlogitini  Vmtnal  DUeatet  bt  Eath  XmUeat  Collegt,  CMtajo. 

A.  Fraotioal  Treatise  on  Diseaaes  of  the  Skin.    For  the  ose  of  Students  and 
Fractitlonen.     In  one  handBome  octavo  volume  of  570  pWBi  with  68  beautiihl  aad  el*l^ 
orate  illuEtn^DS.     Cloth,  94^;  leather,  (6.25.    Juti  ready. 
EXTRACT  PBOU  PREFACE. 

The  increasing  reoognition  of  the  ^tI^  of  manv  cutaneous  disorden  and  of  the  im- 
portance of  their  accurate  study,  u  shown  by  the  rnpidlf  ougmentioK  number  o! 
obaervers  in  this  department  of  medicine  and  by  the  numerous  and  valuable  contribu- 
dons  oonatantly  made  to  it  both  ia  this  country  and  abroad.  For  the  convenience  of  the 
general  practitioner  it  therefore  becomea  necessary  at  shortly-recmring  interralg  that  some 
one  should  attempt  the  task  of  presenting  in  a  comprehensive  form  the  results  of  the  latcat 
observation  and  experience.  The  author  is  aware  of  the  extent  to  which  he  must  claim 
indulgence  in  the  present  efibrt  to  perform  this  duty.  The  eitent  of  the  subject  and  the 
limitutions  of  a  single  volume  require  the  omission  of  much  detail  of  secondary  importance. 
With  regard  to  that  which  it  has  seemed  proper  to  include  he  has  endeavorea  to  write  con- 
cisely, to  set  forth  only  what  can  be  held  us  the  truth,  to  be  Irank  in  the  admission  of  the 
weakness  with  which  the  meet  skilfiil  physidan  stands  in  the  presence  of  many  grave  and 
not  a  few  benign  disorders,  and  to  cultivate  a  wholesome  doubt  of  that  whicE  haa  not 
been  shown  to  be  worthy  of  1  rust 

Profewor  Hyde  has  long  been  known  aaone  of  '  of  Itiework  oonvinooBuathathohasaocompllahed 
the  most  ialeLli|cenl  and  entbunlutlc  repn-Hnta-    his  task  with  painetaking  fidelity  and  with  a  cred- 

.1 r  J LfttologT  in  the  woit.    His  numetouB    itable  tettaU.— Journal  of  P' 

■'  ■^~  "■ — ' ^f  Ihli"  BMOiaJty    Dittar-  ' "" 


nCributione  U>  the  llternture  of  tbix  Huaoialty  DUiaiei.  Jui 
iya»K»LBcd  for  him  a  favorable  recognition  aa  a  ,  pjof.  Hydi 
retul,  connciantiouB  and  orlgiaal  obwrier.    The  \  andoomprel 


.original  D^rier.  The  andoomprehenBiYeHorknpon  thtaBpaeialeutJec^ 
di.eieB  of  the  ak.n.  ^.p^lilyXm"  tJe'^Xad' |  3^'„7d1'^e-'of  Ihr.lSn^fiTSn'StraSS 
point  of  pBlhologioal  fiiatology  and  improTod  I  thorough  manner.  The  book  la  a  Talnabla  one  for 
methods  of  trpatmenl,  nBcaanitala  a  revlnlnn  nf    (hg  atudent  and  praotltioner,  oontainlnii  all  the 

tha  older  teit-booki  at  short  interTalB  In  order  to  I  i..— . -j-  i-    j~ — .-• ". 

bring:  them  up  to  the  (tandaid  demanded  by  the  _ 

maroh  of  science.    Tbia  last  contribution  of  Dr.  1  imtiior— to  make  the       _    _ 

Hyde  is  an  effort  In  thii  direction.  He  has  at-  onghly  informed  in  Tsgacd  to  the  treal 
tempted  as  he  informs  as,  the  task  of  presanUiig  cu&neom  dlseaBea,  aniTlt  will  prove  a  i 
la  a  COhdeaaad  form  the  results  of  the  latest  ob-  {  book  of  reference  to  tbe  specialist— JVsh 
aarratlon  and  eiperlence.    A  careful  e  lamination  i  Afoiinij  and  a«7iaii  Jtwaat  April,  1S83, 

MORBIS,  MALCOLM,  M.  D., 

/oM  lA^urer  tn  DtmaU^ogn  at  BL  Xarjfi  Ho^tal  Mtiieal  School,  Lotion. 
Skin  DiBflases ;  Including  their  Definitions,  Symptoms,  Dii^oeis,  Prognosis,  Mor- 
bid Anatomy  and  Treatment.    A  Manual  for  Students  and  Practitioners.     In  one  I2mo. 
Tolame  of  316  pages,  with  illustrations.     Cloth,  %Hb. 
TophygidaaswhowouldHlcetokuawaDmethlng  I  pression  and  methodical  amngemsnt  Is  bettor 

•BDts  himMiL  ...  - . 

dlagnoela  and  preaoriba  a  rational  treatmeuL  we 
nnfiaailatlDglr  naammead  this  little  book  of  Dr. 
jioiria.  The  aStctlous  of  tha  skin  are  dsaorlbad 
tn  a  tens,  luold  inaiinar,  and  Uielr  aevaral  oharae- 
tarlattoaao  plainly  aetfbrth  that  dlagniiala  wlU  b« 
MM7.  Tha  treatment  In  aash  sale  a  such  as  the 
•nwrlenee  of  tha  moatemlneDt  dernutolsgisM  ad- 
TiSM.— OiiMCaaati  JThIukiI  JVooi,  April,  ISBO. 

Tbis  is  empbatlcall;  a  learner's  book;  tor  we 
oao  aatoly  aay,  Bofiu-ai  ourjudgment  goes,  that  in 
tha  whole  tangs  of  medical  literatare  there  is 
no  book  oir  a  Ilka  soope  which  for  olaameas  of  ei- 


maiology..Hk  braoob  confessedly  dlfdcult  and  vvc- 
plexing  to  the  begianer.— A  Louit  Oavriar  of  Jaail- 

IciM,  April,  ma 

The  writer  haa  certainly  given  In  a  small  compass 
a  large  amonat  of  wall-oom  piled  iofDrmatlon,  and 
hla  lAtJe  book  comparsa  &TorabIy  with  any  otbar 
which  baa  amanated  ITom  England,  while  in  many 
points  he  haa  emancipated  himBslf  ftomthaatol^ 
bonJv  adhered  to  errors  of  othera  of  his  oounlrr* 
men.  There  Is  certainly  siceUent  material  In  tha 
book  which  will  well  repay  pemaal.— Bo((oi>  Jfad. 
and  AfTp.  Jottm.,  Uaroh,  ISBO. 


FOX,  T.,  M.n.,F.B.C.P.,andT.C.FOX,B.A.,M.S.C.S., 

P^ytieian  to  thtD^artmoM  for  SkmDiitata,  Umearti^  OoOaja  HotplidL,  London. 

An  E^tome  of  Skin  Dissasea.  With  Formnlse.  For  Students  and  P»o- 
titiooen.  Thiid  editunt,  revised  and  enlarged.  In  one  very  handsome  12mo.  volome. 
In  prat. 

WILSON,  EICASMUS,  F.  JR.  8. 

The  Student's  Book  of  Cataneooa  Uedioine  and  Diaeaaes  of  the  Skin. 
In  one  handsome  small  octavo  volume  of  53o  pages.    Cloth,  13.60. 

SILLIER,  THOMAS,  M.  D., 

Pl^iiclan  to  tht  Slan  Departmrnt  i4  PniMrtiEy  OM^t,  London. 

Handbook  of  Skin  Diseaaea;  for  Students  and  Practitioners.  Second  Ameri- 
can edition.    In  one  12mo.  volume  <^  353  pages,  with  platu.    Qotb,  |2.ZS. 
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^4JV"  AMESICAJf  SYSTEM  OF  GTNMCOLOGT, 

A  SrBtem  of  Qynsoologr,  in  TroatiBes  by  Various  Anthran.  In  aetiv 
fpreparaiiim.  _^ ^^_ 

1FS0MA8,  T.  GAJLLARD,  M.  I>.,     ~^ 

Profiaar  qf  Obttttrict,  etc.,  in  lAa  (Mieat  oj  Phytictani  and  SurgMni,  !f.  T. 

APraotloalTreatiseontbe  Diseases  of  Women.  Fifth  edition,  thoroughly 
Terised  aad  revritt«D.  In  one  lai^  and  iiHadeome  octavo  volume  of  SIO  pafcs,  with  206 
illuatrstions.  Cloth,(5.00;  leather,  ^.00 ;  -rerj  handsome  half  Ri]8eia,rBiBe(rbBjidB,f6.60. 
Tb»  words  whloh  follow  "  fifth  edition"  sre  la  i  It  hu  b«eD  sulnrged  and  carefully  reilMd.  Tha 
thlB  CMS  no  mare  farmal  aanounoement.  Ths  |  author  hu  brought  It  fully  abreutwltb  tlie  timet, 
«lterBtIo[uuidiidditioD>  which  hais  been  mule  are  Mid  as  tha  Haie  of  gynecological  progreulon  haa 
both  nataeron*  and  imporuuil.  The  attnictlan  been  widespread  and  rvfiid  during  the  twetva 
«nd  the  permanent  chancier  of  tliia  book  lie  in    yean  that  haia  elapaed  ilnce  the  laaue  of  the  flnt 

<tl]e<!leaniaHudtnittaaftheoUDlca){lae(irlpUoi-    --""-- '- 

«f  dlMuea;  the  [ertill^  of  tb«  — ■-—  -  *'" 


Ion,  one  ei 

tthliedlU _ _ 

__ ,  _  oondensBd  ancrclopBdJa  oticrDBcolDgical  medl- 

'  tnatment  are  deaorlbadi  the  deflntle    cine.     The  atTla  of  trrangemenl,  the  tDanterty 

of  tb«  teuhiu;  and  laat,  butnot  Isaft,    muinar  In  which  each  Bubject  li  treated,  and  tha 

•Tldeut  eandor  wblen  panadaa  IL  We  would  honeat  (wnTlotlODS  dertied  from  probablj  the 
>  poitlaDlartw  the  flilnen  with  which  the  his- '  largeat  olinlcal  experience  In  that  specially  of  anj 
■  of  ttM  lublect  !■  goua  Into,  which  makee  the  In  this  counlrr,  all  aerre  ta  commend  it  In  the 
-  --""loniJIr  InlenstinKand  ^ves  It  value  aa    higheat  terms  to  the  jmotitloner.— A'oijMUd  Jour. 

nteranoe.— ZmdM  ItMeei  Tima  and  '  o/Mtd.  andaurg.,3eiB.  WKU 

ChaiMe,  Joly  SO,  ISSL  i      That  the  prertoua  editions  of  the  treatise  of  Dr. 


SeWts 

a' 


book  fDremoet  In  the  rank  < 
itgrallftring.    Rac( 


tha  author  to  keep  his  Thomas  were  thooKht  worthy  of  translaUon  Into 
oT  works  on  gynBOOlosr  OeirnaD,  Frenob,  lUlan  and  Spanish,  le  ennagh 
pislngthe  tsct  thatcbls    to  gire  lithe  stamp  of  genuine  merit.    At  home  It 


stamp  of  gi 
way  fete  h 


can  only  be  accompllBhed  by  frequent  and  thor- 1  has  made  its  way  mto  Uie  llbraiy  of  every  obslet- 
ough  revision,  he  haa  spared  no  pdns  to  make  the  I  rlolan  snd  gynieaologirt  aB  asafa  guide  to  prsctlee. 


>1  Surgical  Journal,  Jl 


EJyiS,  AMTSUn  W.,  M.  J>.,  lAma.,  F.R.  C.P.,  M.It.  C.S,, 

Auiit.  OUtetric  PSyiidan  la  Uiddleta  Ho^nlal,  lati  Physidon  to  Britith  Lfinf-bi  Botpital. 
The  Diseases  of  Women.    Including  their  Pathology,  Causation,  Symplonti, 
IMagnoeis  snd  Treatment.    A  Manual  (or  Students  and  PrscUtionere. '  In  one  handBome 
octSTO  Yolume  of  67S  pages,  with  148  iUuMrations.     Cloth,  $3.00 ;  leather,  (4.00. 

It  is  a  pleasDra  to  read  a  book  so  thoroughly  i  being  (blly  eiplaloed.  The  deaorlplIODS  ot  gyiue- 
good  aa  thu  one.  The  speolal  qoalltiea  wbleh  are  j  cological  manlpulationa  aiul  operatloDS  an  full, 
OanrpioaouB  are  tboroi^nena  In .  ooTerlng  the ,  clear  and  praoueal.  Hooh  oa>«  has  also  been  be- 
whole  groDod,  oleunen  of  deaorlption  sad  oat-  slowed  on  the  parts  of  the  book  which  deal  with 
elseneM  of  MatameDt.  Another  marked  feature  of  dlagnoals— we  note  especially  the  pages  deallu 
the  book  Is  the  attention  paid  to  tha  delalla  of  i  with  the  dlfr^rentlatlon.  one  Ironi  anther,  of  tha 
man;  minor  surgical  operatloiis  and  prooedares,  ;  different  kind*  of  abdominal  tumon.  The  prac- 
ae,  for  Instance,  Uie  use  of  tents,  applivtion  of  '  titloner  will  therefore  flDd  In  this  book  the  Vlnd 
leeches,  and  use  of  hot  water  liOeooons.  These  of  knowledge  he  most  needs  la  his  dally  work,  and 
are  among  the  more  common  methods  of  treat-  he  will  be  pleased  with  the  clearness  and  fuloen 
ment,  and  yet  rery  little  la  eald  about  them  in  '  of  the  Information  there  glyen.— ^Ag  /VoceilJonar, 
■nuy  of  the  text-books.    Tha  book  Is  one  to  be    Feb-  1«K, 

'"'^  reoommonded  espeoWly  to  sBidents  and        it  is  an  excellent  mannal-clear,  dsoided,  salB- 
naid  pneUUonare,  who  need  aoqnclse  buioom-    clently  oomprehenslve  for  a  beginner,  extremely 


geneiilptMUllooartwhoneedaooncIsebuioom-   clentlyoomprehenslveforabeglnii._,  

Elni'ii;l!?^™*13lfi  fctiS^it?  H.  ,£^^.!f SJS^  I  ''f"'''',!?'  ^y  pmctltlonor,  safo,jwiUaus  and^re; 
hlch  It  se 


pleie  nsusM  01  tna  wnoie  sai^leet.    opeeialises,  too,  ]  |„uidy  for  any  pi  __        __  ___       __       

will  Hud  many  naefal  htnli  in  its  pages.— A)f(on  i  dse.    The  book  reminds  n's  oon'atantiy  H  Tht 
fed.  and  Sirg,  Jaurii^  Harota  1,  Itm.  tieattse,  on  which  It  seems  to  h""  to*"  •nTni 

Tha  greatest  palna  haye  been  taken  with  tha  |  modelled-    As  a  snmmary  of 

a/jradl^Jn^ 


•eoliona  retsting  to  treatment.    A  liberal  selection  i  empirical  and  other,  It  la  reallybi  be 


thestiength.  mMeor^>pIIcatlon  andc 

BA^RNES,  ROBERT,  M.  I>.,  F.  R.  C.  P., 

OMdrvs  Phytteitm  to  Bt.  TTtomnt'  Hotpital,  London,  tit. 

A  Cllnioal  Exposition  of  Cbe  Hedioal  and  Snrgioal  Diseases  of  Women. 
In  one  handsome  octsro  toIudu^  with  Dumennu  illustntions.    New  edition.    I\tpariiig, 

GVSSESOW,  A.,  ~~~ 

JVi^fwor  <^  Jfidw^erv  owl  U<  iMHoMi  q^  CMlfrfli  a(  UU  Vi*itnUji<^  BirUn. 

A  Fraotioal  Treatise  on  TTtarlne  Tumors.  SpedaUr  reriaed  \>f  the  Author, 
and  tnnalated  wiUi  notes  and  additions  by  Edkukd  C  Wbmdt,  M.  IX,  Pathologist  to  ths 
St  Frauds  Hospital,  V.  Y.,  etc,  and  revised  bTNAXHAJi  Bozehan,  M.  D.,Suigeon  to  tha 
Woman's  Hospital  of  the  State  cuT  New  York.  In  one  hsodsome  ocIato  Tolume,  with  about 
40  iUastrstiooe.     Prtparmg. 

CBAJ>WICK,  JAMES  £.,  A.  M.,  M.  J>. 

A  Uanoal  of  the  Diseases  Feooliar  to  Women.  In  one  handsome  Tojal 
12ma  volume,  with  illostratioiM.    Frtparing. 

WEST,  CJBCARZES,  M.  J). 

Iieotures  on  the  Diseases  of  Women.  Thiid  American  from  the  thiid  Lni- 
.doa  edition.    In  one  octavo  Tolume  of  &43  pages.    Cloth,  ^76;  leather,  $4.%/ qqqL> 
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EMMET,  TMOMAS  ADDIS,  M.  D.,  Xi.  D., 

Surgeon  to  llie  WonmitM  HotpUal,  Nae  York,  etc 

The  FrlncipleB  and  Practice  of  Oyneecology ;  For  the  use  of  Students  and 
Practitioner  of  Medicine.  SeiAnd  edition.  Thoroughly  revised.  In  one  large  and  very 
handsome  octavo  volume  ot  S79  pages,  with  133  illuBtrations.  Cloth,  ^.00 ;  leather,  (6.00 ; 
very  handgome  half  RuBda,  f6.&0. 

No  xymKologlcAt  trflAtfse  hu  Appeared  which  '  celved  more  attention  th&D  la  America  It  Is, 
ooDtaJoBaD  equal  smnunt  of  orlglati]  aDd  Dseful '  Iheo,  wilti  ■  feeling  of  pleasure  that  weweloomea 
mst'ar;  nor  does  llie  medical  aniTiurKlcaJ  lilatorv  work  on  diseases  of  n-omen  rrom  so  eminent  a 
a!  Aitierlra  Include  ■  bank  more  noiersnd  utefill,  gynKtalo^nt  as  Dr.  Emmet.  The  work  Is  essen- 
sudstical  Intarmstion  which  It    Eially  clinical,  and  leares  a  strons  Imfiresa  U 

o _.. ....„-B  space  than  la  at  our  command.    In  partlDB, 

notcareless  readlngbutprofound  stud;.  Ilaralue  we  can  s^  that  the  work  teams  with  or^nal 
ta  a  contribution  to  gynKooloity  is,  perhaps,  I  ideas,  fresh  and  valuable  methods  of  praclioet  and 
greater  than  that  of  all  previous  literature  on  the  ,  Is  wrltton  in  a  clear  and  eieganC  style,  worthy  ot 
■atdect  combined.— CKlcogo  Medical  Siacttc,  April  the)iterary  reputation  of  tbecountrr  of  LoDcfBltow 
6,  ISSD.  I  and  Oliver  Wendell  Hdmes.— ^ntitAtfal  fetinuil. 

In  no  ooontry  of  the  world  has  gynecology  re- 1  Feb.  ai,  lesO. 


loth  In  quantity  and  accu-    author's  indiTiduality.    To  criticise,  with  the  t 
erwise  than  Invaluable  to    it  merits,  Che  book  through 


DVXCAN,  J.  MATTHEWS,  M.D.,  LL.  D.,  F.  B.  8.  E.,  etc. 

Clinioal  IiectureB  on  the  DiseaseB  of  Women;  Delivered  in  Stunt  Bar- 
tholomew's  Hospital.     In  one  handsome  octavo  volume  of  175  pages.     Cloth,  $1.50. 

They  are  In  every  way  worthy  of  their  author;  |  sl.'unpof  individuality  that,  if  widely  read,  as  they 
indeed,  we  look  upon  them  as  among  the  moat  I  ci^rtamly  deserve  to  be,  they  cannot  fall  to  exert  ■ 
valuable  of  his  contributions.  They  are  all  upon  |  wholegome  restraint  upon  the  undue  eagerness 
niBtlersof  grealintereHttolhegeneralpracliiiuner.  ,  with  which  many  young  physicians  Beem  bent 
Bomo  of  them  deal  with  subjects  that  are  not,  as  a  upon  followihg  the  wild  teachings  which  so  Inteat 
ntlf,  adequately  handled  in  the  teat-books ;  oiheia  the  gynmcoiogy  ot  the  present  dio'.—n'.  Y.  Medical 
of  them,  while  bearing  upon  topics  that  are  usually  Jdamal,  Uarch,  ISSO. 
treated  of  at  length  in  such  works,  yet  hear  such  a 


0¥IfX:COLOGICAJ,  ■TRAJfaACTIONS. 

Being  tin  TVanifulloiu  of  tlit  Ameriani  Ojfnteologital  Socittyfor  tin  FsarlSSl. 

VOLUME  VI.  Naa  ready.  Contains  Essays  hj  Doctors  W.  H.  Brfoid,  8.  C.  Busey, 
K  J.  Garri'-.ics,  (i.  II.  Lyman,  Nathan  Bozeman,  E.  Van  da  Warker,  I.  E.  Tayloi\  W. 
GoodeU,  H.  F.  Campbell,  T.  G.  Thomas,  T.  A.  Rearay,  A.  H.  Smith,  A.  D.  Sindair,  J.  W. 
Underhill,  E.  W.  Jenks,  LL.  D.,  W.  M.  Polk,  W.  E.  GUlelte,  C.  C.  Lee,  F.  P.  Footer,  E. 
W.  Sawyer  and  B.  B.  Browne. 

With  Indexes :  (a)  of  Vol.  VL,  (6)  of  the  Gyneoolo^cal  and  Obstetric  Literatute  of 
Conntries  for  the  ^ear  IS80,  (c)  of  Obstetric  and  Oyneoologjcal  Journals,  and  (d)  of  Obstet- 
ric and  Gynecological  Sodetieo. 

In  one  very  handsome  octavo  volume  of  54S  pages,  with  illostrations.    Cloth,  (S.OO. 
Volumes  I.,  III.,  IV.  and  V.  may  also  be  obtained.     Price,  each,  hy  mail,  postpaid,  (5.00. 

HODGE,  HVGHL.,  M.  D., 

Bnuritiu  Profeaor  of  OlM^na.  ate,  in  (A*  trnlMrt%  o}  Fauunlvmla. 

On  DiseaasB  Peculiar  to  Women;  IncludinB;  IXsplacements  of  the  Utanu. 
Second  edition,  revised  and  enlarged.  In  one  beautifiil^  printed  octavo  volume  of  519 
pages,  with  ordinal  illuslrations.    Cloth,  f4.50. 


By  the  Same  Author. 

The  FrinolpleB  and  Fraotioe  of  Obstetrics.  lUnstrated  with  large  litho- 
gnpbic  places  containing  1G9  figures  flrom  ori^nal  photographs,  and  with  numerous  wood- 
cuta.  In  one  large  quarto  volume  of  542  double-columned  pages.  Strongly  bound  in 
doth,  tUOO. 

*«  *  Specimens  of  the  plates  and  letter-preas  willbefbrwarded  to  any  address^  free  by 
maU,  on  receipt  of  six  cents  in  postage  stamps. 


MAMSBOTHAM,  EBANCIS  H.,  M.  D. 

The  PrinoipleB  and  Practice  of  Obstetric  Hedioine  and  Surgery  ■ 
In  reference  to  the  FrocesH  of  Parturition.  A  new  and  enlawed  editiSn,  thoroughly  revisea 
hy  the  Author.  With  additions  i»y  W.  V.  Kratino,  M.  D.,  Professor  of  Obstetrics,  etc.. 
in  the  JeSerson  Medical  Coll^  of  Philadelphia.  In  one  krge  and  handsome  imperiai 
octavo  volume  of  640  ii 
ing  in  all  nearly  200  b 


I.  oi  K«  !*£«■.    >-'"wi,  #i.ov. 
JREfSIOiraAND  TREAT. 

ED  FEVEa.   In  ona  Svo. 

Wpaites.    Cloth,  |a.iM. 
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Uenky  C,  Lea's  Son  &  Co-'s  Pdblioations — Midwifery  29 

PLAYFAIJR,  W.  S.,  M.  I>.,  F.  R.  C.  P., 

Pri^ator  of  ObiUlric  Mtdicutt  in  Kin^i  CotUga,  Lottdon,  tie, 

A  TraatiBe  on  the  Soianoe  and  Fraotiae  of  Hidwlfer7.  Third  American 
edition,  revised  \rj  the  Author.  Edited,  with  additions,  bf  Robert  F.  Hakris,  M.  D. 
In  one  handsome  octavo  volume  of  fl59  pages,  «rith  183  illustnttioiu.  Cloth,  94;  leather, 
95;  half  RuBBia,  (5.50. 

The  med[ciil  profaaslon  liss  now  llie  opportuolty 

'-"' — '-"■-IrBlookofBtlulclM'dmBdfcal  wnrks 

•d,  and  iSe  yl«wa  entertataei 


of  addinB  to  their  atook  or  etiuiclu'd 

one  of  the  best  TOlumee  on  mldHifery  arei 

liihed.    The  mil^eot  U  Uken  up  with  a  n 


jnbtedly  Bdrlse  h 

KING,  A.  r.  A.,  mTj)., 


ohoose  Plojrf&lr-s.  tl  In  of  oaalen[ent  ■!!&  but 
what  1>  of  chief  Importanoe,  iCa  treaiment  of  the 

dlHUBiloDa  uid  desoripUoDBareaufficiently  elabo- 
rate to  reader  a  Tsry  Intetltgible  Idea  of  thsm,  vet 
all  detalla  not  Decenary  for  a  full  anderataadluE 
of  the  ■ubject  are  omitted.— OndJiiuitt  UeiuS 
JVevi,  Jan.  19S0, 

It  cerlaloly  la  hd  admirable  eiposltlon  of  the 
solence  and  praotiee  of  mldwtfbry.  Of  ooarae  the 
additlaae  made  by  the  Amaricaa  editor.  Dr.  R  P. 


«tudiou>  reaearches  in  soma  apeoial  departmentB 
of  obMetrIca  are  M  wel^l  knavn  to  Ih .— .— 

Aprif, 


IX" 


■  1  Je' 

*W!S"S:. 


Profiaor  of  Obiletria  snd  Diieaia  of  Woixet  in  ilit  Medical  Dtpartrntnt  oj'  Oh  CMtuniion  Vahier- 
titv,  Kaihtigtim,  D.  C,  and  in  tin  UnuiirHty  of  Vermont,  tit. 

A  Manual  of  Obstetrios.    In  one  very  kandaome  12ino.  volume  of  321  pages, 

with  68  illustrations.    Cloth,  |2. 
Though  the  book  appears  amall  eitemany,  It  I  lent  obstetric  dictionary,  and  well  aaitedtothe  elu- 


The  author  endenvon  Co  piaje  theorlaa,  oausea  of  I  moat  aenalble  riewa  ou  practical  mattera.  Tha 
dleeane  and  methods  of  trealmeat  la  that  order  book  la  admirably  arranged  for  reference,  being 
which,  by  weight  of  authority,  they  merit.  His  wall  Mragraphed,  with  aultable  aub-dlrieiana,  and 
aieelleDtJudgFneat  has  availed  him  well  Id  thla  well  Indaied.— Jm«ri«ui  JbunxU  a/ <36<(ter<a,  Aas. 
eSbrt.    While,  In  one  aanse,  the  book  Is  on  excel-  [  I8S2. 

TABNIEJR,   8.,   and    CSANTMEUIL,    G. 

A  Treatise  on  the  Art  of  Obstetrioa.     Ttanslatod  from-the  French.     In 
twa  large  octavo  volumes,  richly  illustraled. 

PARTTN,  THEOPBILUS,  M.  I>.,  LL.  J)., 

Frofator  of  ObMtetria  and  the  DUeattl  of  Wontn  and  C/Hldren  In  t^  Jcffenon  Ittdieal  OoUtgt. 

A  Treatise  on  Midwifery.    In  one  very  handsome  octavo  Tolume  of  abont  560 
pages,  with  numerous  illuitntions.    In  prat. 


BARNES,  ROBERT,  M.  D.,  and   FANCOURT,  M.  J>., 

Phyi.  U  the  Qtntria  Lying-in  Boip.,  Load.  OiHttCrie  Phyi.  to  SL  Thotnat'  Jloip.,  Load. 

A  System  of  Obstetric  Medicine  and  SuTjgery,  Theoretioal  and  Clin- 
ical. For  the  Student  and  the  Practitioner.  The  Section  on  Embiyoli^ty  contributed  by 
Prof.  Hilnce  MBrahall.     In  one  handsome  octavo  volume,  profusely  Ulustrated.     In  prem. 

BARNES,  FANCOURT,  M.  J>. 

A  Manual  of  Midwifery  for  MldwiveB  and  Medical  Btudente.  In  one 
royal  12mo.  volume  of  197  pages,' with  50  illuHtratione.     Cloth,  $1.25. 

FARRY,  JOHN  8.,  M.  !>., 

Obitttritian  to  Uu  PhUmkiphia  Sotpitai,  Vi£t-Prttid»nt  of  1M  Otnttt.  Soeietg  of  Plaladt^\ia. 
Extra -Uterine  Pregnancy :  Its  Clinical   Hiitory,   Diagnosis,   Prognosis   and 
Treatment.     In  one  handsome  octavo  volume  of  272  pages.    Cloth,  |2.50. 

TANNER,  THOMAS  HAWKES,  M.  B. 

On  the  SignB  and  Discasea  of  Fregnanoy.  First  American  from  the  second 
English  edition.  In  one  hatidnome  octavo  volume  of  400  pages,  with  4  colored  plates  and 
16  woodcuts.    Cloth,  $4.25.       

WINCKBL,  F. 

A  Complete  Treatiee  on  the  FaCbology  and  Treatment  of  Childbed. 

For  Students  and  Practitioners.  Translated,  with  the  consent  of  the  Author,  from  the 
•econd  German  edition,  b;  James  Risad  Chaowice,  M.  D.  In  one  octavo  volume  of  484 
pages.    Cloth,  #4.00, 

KONTOOMEBY'9  EXPC— 

AND  SYHPTOMS  OF  PREGNANCY.    With  t< 


30      Henrt  C.  Lka'8  Son  k  Co.'a  Publications — Hidwfy..  Dto.  Chlldn. 
LEISHMAN,  WILLIAM,  M,  D., 

Stfliat  Profaun-  af  Midwifery  in  lAe  Utivertiiy  of  Slatgaw,  lie. 

A  Syatem  of  Midwifery,  Including  the  Diseases  of  Pregnancj  and  the 
Paerperal  State.  Thiid  American  edition,  revised  by  the  Author,  with  additions  hy 
Jobs  S.  Parsy,  M.  D.,  Obstctrieiuji  to  the  Philadelphia  HoBpital,  etc.  In  one  large  and 
vet7  handKiiDe  ocUkvo  volume  of  740  pages,  with  20<>  illustntions.  Cloth,  ^50 ;  leather, 
$G.SO ;  Tery  handsome  half  Buaaia,  raised  InuidB,  (T 


h  alteratioDi  h  the  | 


■rt*  tod  the  mobillt)'  of  Iha  p«lrlo  articulatli.^.  ,  .^  — ..^u^,.  n>«i<»  —  .•muud,  iujm  ■•>.  u—..™  u— 

Tha    ■ecoDd   cliu>l«r   iB   dernwd    egpeclBllT   to  iidm[r«  the  ability  with  which  the  tuk  hta  been 

tbaatod?  of  the  pelTia,  while  In  Che  third  tha  performed.    We   ooaalder  it  an  admirable  text' 

famala    organs    of   genentloii    are    Introduced,  book  for  Btudente  during  thsir  attendance  n]»n 

admlraUjF  deMuibed.  Then  follow  chapters  upon  lug  It.    Ae  an  eipoaent  of  the  midwliarv  irf  Uia 

theTBrloaaaal^vetirmbnicadlnlhesladyof  mid-  preMnt  d^  it  has  no  ■uperior  in  the  Engllih  laa- 

HilDTy.    The  dasoriptloDi  Chroughoutlhe  work  are  ga»ge,— Canada  Lanctt,  Jan.  1880. 

eiln  and  plaaalDS.    It  ia  Bumclent  (o  irtat*  that  In  To  the  American  student  the  work  befor«  at 

la,  the  lart  edition o/thli  well-tnown  work,BTflry  muatprore  udmlnibly  adapted.  Complete  In  all  lt> 

recent  adianoBmenl  in  this  Held  hag  been  brought  n«iB,  eneatlallT  raodarn  in  lt«  teaah^Qg^  and  with 

forward. — Phyncian  and  SurgiOfi,  Jan.  1*80.  demonstr»lion>  noted  for  elesrnena  mS  preolsioD, 

We  gladly  welcome  the.  new  edition  of  thla  ex-  ll.will  gain  Id  (aTor  and  be  reoogniied  as  ■  work 

oelleaf text-book  of  midwifeij.    The  former  edl-  of  standard  merit.    The  work  csnaot  foil  to  be 

tions  hare  been  tnoHt  foior^ly  recelTed  by  t>ie  popular  and   is  cordially  recommended.— Jf.  0. 

profewlon  on  both  sides  of  the  Atlantic    In  the  Jfsd.  and  8arg.  Jouth.,  Uarch,  1880. 

8MITM,  J.  LEWIS,  M.  J>.>       ^  "" 

aUHeotPn4taorqfDi»KaavfCmilrtniitilitBaUiiMeaa*piU>tMtiUolO>Utat,!>-  V- 

A  Complete  Praotioal  Treatise  on  the  Diseases  of  ChUdren.  Fifth 
edition,  thoroughly  reriaed  and  rewritten.  In  one  handsome  octavo  volume  of  836  pagei, 
with  illuBtiations.  Cloth,  t4.50;  leather,  |5.$0 ;  verj  handaome  half  Russia,  r«ieed  bands,  |6. 
This  is  one  of  the  bent  bookton  the  subject  with  i  doaen  on  such  queatlons  as  etioli^r,  patholosr, 
which  we  have  met  and  one  that  has  gUen  us  '  prognosis,  etc.,  he  has  deroted  more  attention  to 
satisfaction  on  e*e[y  occulon  on  whloh  we  have  the  dlngnoais  andtrealment  of  the  allmentswhlah 
'  "either  as  lo  diagnosis  or  IreatmODt,  i  he  so  accurately  deaoribea;  and  such  inf "™ 


It  is  now  Id  its  fifth  edition  and  in  Its  present  form  ,  Is  exactly  what  la  wanted  bv  (he  vast  majority  of 
Is  a  very  adequate  represenlatian  of  the  subject  It  ■' famj^  phyalaiaoa."— Ko.  Ifal.  Ifantii^,  Feb.  isaz. 
treata  of  as  atpreaonl  understood.    The  imporlant        \t  n  »p|emai«  to  peraae  sneh  a  work  as  the  one 

■  ubteel  of  Infant  hyele      '    "  "     ' -— ■-  -^  -  i  -    -         f       -  H" 

«arl;  portion  of  the  boi 
work  la  appropriately 


'portant  |      i(  I*  k  pleaaure  to  peraae  sneh  a  work  as  the  one 
portion  of  Uielwok.    The'grest  balk  of  tl 


e  but  one  dltn- 


procure  Che  work  and  form  his  own  opinli 


-..        „  .L        •,     .       '  praatteal  acqaalntaoea  with  tha  dlaaasM  IncldeDl 

Ibnnallgn  on  the  subject  to     lotatiofy  and  chltdhoml,  and  also  thorvaahly 

.  form  his  own  opinion  on  It,     oompreheadii  their  natholocy  and  therapauUea. 

My  wm  be  a  taioraMfrone.—    The  watk  ta  ftill  of  orMnal  aad  practical  remarka 


Tha  w<nk  la  fkill  of  orMnal  and  practical  renarka 
which  will  be  patiloala^aDoeptabla  to  the  stadent 

and  youu  physician  1  butatttiesaoieUniewa  can 


Jonrwa  of  Mmual  .SWm«,  March,  1883. 

e  Is  no  book  pobllshed  oo  tha  subjects  of    andyouuph _, _^ 

"  ' '— -.-  -'---  I,  jM  equal  la  T^us  to     with  great  alnoerlty  Miuoiead  II to  the  notloa  of 


..le'phyiiiclui.    While  be  has  asidjurt  enou^  to     the  prafeaaloo  in  genenL—^UM.  JITbT A,  Miiy,  "OL 

Impart  the  information  desired  by  general  ptwrtl- 

KEATINO,  JOSNM.,  M.  !>., 

LtctuTT  m  tlK  Di»eatr4  of  Chiidrm  ai  Uta  OniBirtUs  of  PmmstsmSa,  etc 

The  Hother's  Quide  in  tha  Uanagement  and  Faeding  of  InftmtB.    In 
«ne  handsome  12mo.  volume  of  118  pages.    Cloth,  fl.OO. 

Works  like  this  one  will  aid  the  physician  Im-        Dr.  KeatlDS  has  ki 
meniely,  tor  it  saves  the  time  he  is  ocnstantly  gir- 
Ing  hia  patients  In  Inatrucllng  them  on  tbs  sub- 
*»*-  h~>»^  dwelt  npan  so  thoroughly  and  pi«o- 
r.  Keating  has  written  a  practical  book. 


Jects  hete  dwelt  npan  so  thoroughly  and  pi«o- 
tlcally.  Dr.  Keating  has  written  a  practical  bool- 
tiaa  caretblly  avoided  anneoesaary  repetition,  au^ 
Bucoeaafully  Instnioled  tbe  molber  In  suohdetalla 
ofthe  treatment  of  her  child  as  derolye  upon  hi>r. 
He  has  atadloasl;  omitted  glTlng  presoripttons, 
and  InirtructB  the  mother  when  lo  call  npoo  the 
doctor,  as  his  duClei  an  totally  distlDCI  tCoio  hera. 


■n  Journal  of  Otitetna,  Ootober,  1 


ig  has  kept  clear  of  theoommon  built 

-ka  of  Inia  sort,  tIl,  rotxlng  the  dnliea  of 
Che  mother  with  those  pro[«r  to  the  doctor.  Thera 
IB  the  rlag  of  oom  ... 

the  employment  < 

tbodfor  a  nuraln), , 

>f  a  bath,  about  the  perambnlatorvBmu  i 


wat-Dursa,  ^nl  Che  proper 
3ther,  aboat  tbe  tonio  aifeota 
.  rambnlatorvBmifthenarae's 
armB,  and  on  many  other  sublecta  oonoemlna 
which  Ihe  crlcio  might  aay,  "surely  this  Is  obvf 
OUB,"  bat  which  experience  leaohee  na  are  ezaoUr 
tha  things  needed  to  be  inslstad  npon,  with  ttiarlcb 
aswellaBthepoor.— £o<idinXaiKd,jBDaaryi8,Un. 


which  experience  leaohee  na  are  ezaoUy 
. .....      1^ 

aswellaBttiepoor.— Z«<idinixaKal,jBDaaryi8,ir~' 

WEST,  CSABLES,  M.  D., 

i%iuian  lo  tht  Hotpilalfor  Sitii  CUfdm,  Lonlim.  He 

Iiectures  on  the  Diseases  of  Zn&nor  and  Childhood.    Fifth  American 
n  the  sixth  reviBed  and  enlarged  English  edition.    In  one  Urge  and  handsome  octavo 


nom  the  sixth  reviBed  and  enlarged  £.ngUBh  edition. 
Tolnme  of  686  psgee.    Qotb,  H50 ;  leather,  $5.50. 


By  the  Same  Author. 
On  Some  Disorders  of  the  Nervous  Bystem  in  Childhood.    In  one  small 
12mo.  volume  of  127  pages.     Cloth,  (1.00. 

SUITE'S  PRACTICAL  TREATISE  ON  TAB  I  CONDIB«  PRACTICAL  TREATISE  ON  TBS 
WASTING  DISEASES  OP  INFANCY  AND  DISEASES  OP  CHILDREN.  Btith  edition,  iw 
CHILDHOOD.  Second  American  from  the  vised  and  adgmenled.  Ia  one  octavo  votnma  of 
ssoond  Engllah  edition.    In  one  ootOTo  volume        TTtpages.    Cloth, tS-BS ;  leather, |U&  , 

ofsespoge*.   Cloth,«ua.  1  >^tOOQIC 
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